
SCH OF PHARMACY

89 0 0 1 3 8 9 9  9

Information Systems in 

Pharmaceutical Industry 

Research, Development and Regulation

Brian Shaw

Thesis submitted for the degree of Doctor of Philosophy in the Faculty of Medicine, University ofUndon

Centre for Pharmacy Practice, 
School of Pharmacy, 

29-39, 'Brunswick Square,

Hie f PH
- 1 -



ProQuest Number: 10104268

All rights reserved

INFORMATION TO ALL USERS 
The quality of this reproduction is dependent upon the quality of the copy submitted.

In the unlikely event that the author did not send a complete manuscript 
and there are missing pages, these will be noted. Also, if material had to be removed,

a note will indicate the deletion.

uest.

ProQuest 10104268

Published by ProQuest LLC(2016). Copyright of the Dissertation is held by the Author.

All rights reserved.
This work is protected against unauthorized copying under Title 17, United States Code.

Microform Edition © ProQuest LLC.

ProQuest LLC 
789 East Eisenhower Parkway 

P.O. Box 1346 
Ann Arbor, Ml 48106-1346



A b st r a c t

This research studies the impact of information systems (IS) on pharmaceutical 

companies drug research and development (R&D) and regulation. This thesis combines 

pharmaceutical industry and information systems perspectives.

A maximum variance sample of UK pharmaceutical companies was studied from a 

qualitative interpretivistic approach, using semi-structured interviews to gather opinions 

about the impacts the introduction of information systems have had, and possible future 

IS developments.

The findings showed that information technology (IT) and IS were widely used for 

automating and computerising existing procedures, mostly in an effort to reduce R&D 

time and cost, but had not yet affected business processes. Applications such as 

databases, word processing, statistical analysis and electronic mail had most impact on 

the way companies handled their information. Companies’ felt most impacts were 

beneficial, though there were negative effects such as information overload, and more IT 

and IS would be used in the future.

Analysis from a pharmaceutical industry perspective showed the negative effects were 

mostly a result of unexpected organisational impacts resulting from introducing 

information systems. Several themes emerged, such as the companies’ desire for control 

over their information and information systems.

Further analysis was carried out from an information systems perspective, using models 

to interpret the findings. These showed pharmaceutical companies’ user oriented IS 

strategies were poorly developed, leading to poor user ownership or responsibility for 

problem solving. The largely internal use of IS meant there was little effect on 

competition or business process development as yet. This was beginning to change, but 

there had been insufficient time for these changes to have any outward effects.

Companies needed to develop better user oriented IS strategies, and begin to make more 

process level changes for IS to fulfil its potential.
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“Never forget, dear boy, that academic distinction in economics is not to be had from a 

clear account o f how the world works, Keynes, had he made his General Theory 

completely comprehensible, would have been ignored. Economists value most the 

colleagues whom they struggle to understand. The pride they feel in eventually succeeding 

leads to admiration for the man who set them so difficult a task. And anyone who cannot 

be understood at all will be especially admired. All will want to give the impression that 

they have penetrated his mystification, this accords him a standing above all others.”

J  K  Galbraith, ‘A  Tenured Professor*

‘This paper is heavy going and I would never have read it had I not written it m yself’

Uttlewood (Cambridge mathematician)
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O f old when folk lay sick and sorely tried, 
The doctors gave physic, and they died. 

But here's a happier age: for now we know 
Both how to make men sick and keep them so

Hilaire Beloc

‘In the Information Age nobody thinks.
We expected to banish paper, 

but we actually banished thought."

Michael Crighton, Jurassic Park ’
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1 THESIS OBJECTIVES

The main objectives of this thesis are to discover how pharmaceutical companies are 

using information systems, and to analyse these findings from an information systems 

perspective.

The first objective is to discover how pharmaceutical companies are using information 

technology and information systems in their organisations, and what effect this has on 

the way the organisations function and are structured. Opinions as to what, if any, 

changes in working patterns, processes, or organisation structures have been made as a 

result of the use of IS will also be gathered. Alongside this, the thesis will look at 

people’s expectations of the information systems and whether or not these expectations 

have been met. It will also investigate what expectations people have of information 

systems over the next five to ten years.

The second objective is to analyse the findings from the pharmaceutical companies 

using an information systems perspective. From this, it will be possible to see how the 

information systems literature applies to the pharmaceutical industry, and what lessons 

and recommendations from the information systems literature can be applied.

Following on from this analysis, conclusions will be drawn regarding best practice, and 

suggestions made for the future development of pharmaceutical companies’ 

information systems.
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2 INTRODUCTION

The purpose of this chapter is to briefly describe the modem pharmaceutical industry 

based on the current literature, including developments in the use of information and 

the introduction of computer based processes and information systems, and to outline 

the main information systems themes and objectives of this research. The chapter will 

commence with a brief overview of the modem pharmaceutical industry from the 

general literature, and describe the way in which companies are using information and 

computer based information systems. Based on this introduction to the pharmaceutical 

industry and the issues surrounding the use of information systems, the chapter will 

finish with a general statement of the central aims and objectives for this research 

project, and the main information systems themes for this thesis.

Following this introduction, the next chapter will briefly review the literature relating 

the main information systems themes from this chapter. At the end of this second 

chapter the research objectives and information systems discussion will be combined to 

derive the more detailed research questions for this project.

2.1 The Pharmaceutical Industry

The modem pharmaceutical industry has become one of the most profitable global 

industries in recent years, and one of the UK’s most profitable. It has grown 

significantly since the early part of this century, when medicines were largely based on 

natural remedies, often with unsubstantiated therapeutic claims. Early advances came 

with the introduction of random screening, using screens to test the therapeutic activity 

of compounds in order to discover those that had real therapeutic activity. This process
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could take many years, but resulted in more effective medicines such as Salvarsen, 

launched in 1911 to treat Syphilis; and Lederle’s anti-tubercular Ethambutol which took 

24 years work screening compounds to develop [Mann 1984; Weatherall 1990; 

Schwartzman 1976].

Increasing knowledge of biochemistry and pharmacology meant that scientists were 

able to understand more about the chemistry of disease mechanisms, and therefore 

develop compounds designed specifically to target certain disease mechanisms. This 

new approach, often referred to as targeted research, meant that scientists could now 

closely control the biological activity of the medicines they developed, allowing more 

precise and effective drugs to be developed.

Some of the earliest examples of drugs resulting from this targeted research were 

propranolol (launched in 1964) and cimetidine (launched in 1974), developed by 

Professor James Black at ICI and SmithKline and French respectively. In both cases, 

research was first carried out to discover the biochemical agents responsible for causing 

the respective ailments. Having discovered the biochemical agents involved, 

compounds could be designed which were able to block a certain step in the 

mechanism, preventing the biochemical chain being completed and so becoming an 

effective treatment [Mann 1984; Weatherall 1990].

At around the same time as this new targeted research was being used, another major 

change occurred within the pharmaceutical industry. In the late 1950s and 1960s, much 

tighter legislative regulation of medicines was introduced throughout the world. In the 

UK this came with the 1968 Medicines Act, which required companies to submit data
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proving the safety, efficacy and quality of a medicine before it could be approved for 

marketing [Mann 1984]. These new requirements meant that companies now needed to 

generate and collect far more data on their compounds and the effects they had on 

patients. Partly as a result of these increased data requirements drug R&D times 

increased from 6 years in 1965 to 10 years in 1978, and the costs of toxicity tests 

increased by 320% and pharmacokinetic tests by 520% between 1965 and 1979, 

excluding inflation [Weatherall 1982].

Furthermore, the industry is now beginning to face new financial pressures from the 

increasing costs of R&D, leading to the prospect of reduced profits:
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Figure 1: Trends within the Pharmaceutical Industry, 1981-2000 
Reproduced from  CMR Annual Report 1997 [Lumley & Dorabjee 1997]
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As can be seen from the above graph, the costs of R&D have grown at a faster rate than 

world-wide sales, and now constitute well over 10% of sales revenue compared with 

slightly less than this figure in 1981. Evidence gathered from 32 of the top 70 

companies shows that the rate of increase may be slowing, but the percentage is still 

well over 10%, especially for the top ten companies:
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14.5 - -
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1990 1991 1992 1993 1994

■Top 10 Companies 

All Companies

Year

Figure 2: Ratio o f R&D Expenditure (excluding capital) to Sales, 1990-1994 
Reproduced from CMR Annual Report 1997 [Lumley & Dorabjee 1997]

Over the last 30 years various factors such as the increasing amounts of time required to 

generate the data for regulatory applications and the need to research more complex 

disease mechanisms have meant that the numbers of new chemical entities (NCEs) and 

new drug applications (NDAs) being generated have fallen consistently. In the first 

British Pharmacopoeia in 1932 there were 213 medicines listed based on 36 active 

ingredients. By 1960, this number had risen to 2500 medicines based on over 1000 

active ingredients, a rise of over 2000 medicines in just under 30 years, and in the early 

1960s almost 250 products were launched each year. The early 1960s also saw around
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100 NCEs launched world-wide each year, with some 50 to 60 NCEs launched each 

year in the UK. However, since 1964 these figures have declined to around 100 new 

products a year, with just 35 NCEs launched world-wide in 1989, and only around 20 

NCEs launched into the UK market annually between 1964 and 1990. The 1990 British 

Pharmacopoeia listed 3500 products on the UK market, a rise of only 1000 in 30 years 

[Walker 1991]. Similarly, the numbers of NDAs fell from 356 between 1951 and 1960 

to 149 from 1961 to 1970 [Faust 1984]. This decline in the numbers of new drugs 

being launched has threatened the pharmaceutical industries’ seemingly constant rise in 

profits

Alongside these pressures, the time and financial costs of developing drugs have 

increased over the last 30 years. In 1984, the cost of developing a new drug was 

between $50m and $200m [Lynch 1990]. In 1987, the top 12 US pharmaceutical 

companies produced 93 NCEs at an average cost of $23Im each [Benson 1994]. In the 

same year the top 20 UK companies spent between £3bn and £6bn on R&D, up from 

£1.8bn in 1982 [Wyse 1992]. Benson [1994] also found that only 23% of NCEs 

became registered drugs, with each NCE taking approximately 17 years to break even. 

With R&D taking an average of 12 years, there are 5 years of marketing time for a 

pharmaceutical company to recover their R&D costs. When opportunity cost was 

included, only a third of drugs exceeded their R&D spend, and only 10% were thought 

of as commercially viable, with the rate of return falling from 21.7% in 1958 to 10.8% 

in 1978 [Faust 1984]. More recently there have also been stringent price controls 

implemented by government funded health services and the prospect of a tightening of 

price controls in the USA, long the worlds largest pharmaceutical market [Schwartz 

1994; 1995; 1996].
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Along with these financial pressures, the UK has seen the establishment and growth of 

a vibrant generics market. Generic companies market similes of drugs no longer 

covered by patent protection, using their low R&D costs to offer cheaper alternatives to 

the established proprietary medicines. Successful proprietary drugs such as Tagamet 

(cimetidine) will make popular targets for generics companies, which can result in a 

large loss of revenues for the proprietary company, possibly as much as 49% within two 

years [Wyse 1992].

As a result of these various financial and marketing pressures, pharmaceutical 

companies have been searching for new ways to increase their R&D operations and 

drug portfolios, necessary to protecting their turnover [Economist 1994; Banerjee and 

Rofosky 1997], and in turn their profits and future R&D spending. Shinkfield and 

Cooper [1994] warn of the need to maintain R&D pipelines in order to develop drugs 

for future revenues, and the dangers of creating a “death spiral” by not doing so.

One method various pharmaceutical companies have used is merger and acquisition 

activity in order to command a large enough current portfolio and sufficient R&D 

activity to maintain the pipeline:
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Company buying Company
bought

Year Price (US$)

Ciba / Sandoz Merger 1996 $60bn

Glaxo Wellcome 1995 $14.2bn

AHP Cyanamid 1994 $9.7bn

Hoescht MMD 1995 $7.2bn

Roche Syntex 1994 $5.3bn

Lilly PCS (healthcare) 1994 $4bn

Table 1: Top six pharmaceutical company mergers or acquisitions to date, in order of
price value [Scrip 1995; 1996; 1997al

However, evidence so far suggests that the mergers and acquisitions have not lead to 

the potential benefits in terms of the market share the newly formed companies’ 

command:

Companies merging Year Market Share (%)
Pre-merger end 1995 Change

Bristol-Myers / Squibb 1989 3.40 3.11 -8.53%

Roche / Syntex 1994 3.03 2.63 -13.20%

AHP / Cyanamid 1995 3.20 3.00 -6.25%

Pharmacia / Upjohn 1995 2.00 1.84 -8.00%

Glaxo / Wellcome 1995 4.85 4.68 -3.51%

RPR / Fisons 1995 2.17 2.22 +2.30%

Table 2: Market share o f merged companies before and after the merger [Scrip 1997b[

An alternative strategy to reduce R&D time and cost, and so maximise marketing time 

and revenue, has been the increased use of computerised equipment and computer
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based information systems. Computer aided molecular design (CAMD) is now being 

used in research to improve the designing of compounds to take into the laboratories for 

testing [Ai & Wei 1993; Northrup 1987] or as an aid to thought and imagination 

[Richards 1994]. Techniques such as Quantitative Structure-Activity Relationship 

(QSAR) analysis are used to match the structure of a compound to the biological 

activity in order to maximise effectiveness [Linert 1991; Wooldridge 1982; Leow, 

Villar & Alkorta 1993]. The use of these techniques is intended to speed up the 

research process by improving design in order to reduce the number of compounds for 

testing, and to improve the speed and accuracy of the testing processes themselves 

[Waldrup 1990].

Laboratory Information Management Systems (LIMS) have been developed to manage 

the data produced from the research testing. These systems are designed to automate 

the gathering, management and analysis of the data, again to help reduce research times 

[Megargle 1989; Dessy 1992; Dessy 1993], and possibly costs [Loftus 1993]. The use 

of a good LIMS can help reduce duplication and incompatibility between sources and 

solve many of the problems associated with paper based information systems, such as 

accessibility by groups of people, viewing the most recent version, and the structuring 

of the data [McDowall 1993; Vincent 1993].

In drug development, computer based information systems are being used to collect 

data from clinical trials centres and to automatically manage and analyse the data 

collected [Tucker & Smith 1994; Edwards 1990; Brittain 1990]. The use of good 

information systems in this area could become more critical if the deployment of
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techniques such as CAMD and QSAR lead to increases in the numbers of clinical 

candidates [Montana 1995].

Within the regulatory area, computerised submissions are now a reality in the USA 

[Bell 1994; Mazzeo et al. 1997], and are being discussed within the EU [Bass & Bell

1994], possibly leading to an information systems supported international dossier or 

regulatory system [Haydock 1996; Dower 1996; Bass & Bell 1994; Barrowcliffe 1994]. 

Information systems such as global databases are needed, technologies which are 

already being used within the present regulatory structure to achieve multiple 

simultaneous dossier applications [Worthen et al. 1997].

2.2 Information Systems issues in the Pharmaceutical Industry

From the previous section, it can be seen that one of the major information systems 

themes is the introduction of increasing amounts of IS based equipment and technology 

into pharmaceutical companies. This raises issues such as the ability to link the 

equipment together to produce an integrated system [Smith 1989; Dessy 1992; Dessy 

1993] and establishing the necessary standards to maintain the system integrity 

[Megargle 1989]. This is important not only within a company in order to maximise 

the effectiveness of the new technology, but is also becoming an issue between 

pharmaceutical companies and other organisations, such as Contract Research 

Organisations (CROs) [Edwards 1990; Tucker & Smith 1994]. A balance must be 

maintained between using cutting edge technology in order to gain the maximum 

potential efficiency, and the cost effectiveness of the systems overall [Cobb 1983].
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Following on from the introduction of these new technologies, another major theme is 

the management of the increasing amounts of information being generated and handled 

by pharmaceutical companies. As already mentioned, the amount of information being 

handled by pharmaceutical companies from both external sources and that generated 

internally is increasing. Companies need a strong information architecture and 

information management structure in order to allow information to be shared [Banerjee 

& Rosofsky 1997; Dessy 1992; Atwal 1996], for example internal databases to store 

data and allow access to information gathered from external sources [Gretz & Thomas

1995]. There is also a need to ensure the information being managed has real value, 

and to avoid problems with information overload and information availability being 

greater than people’s ability to absorb it [Luckenbach 1988; Bains 1995; Pool 1983]. 

This relates both to the management of information collected from external sources, 

and that generated within the company during the research and development of new 

products. In both cases, it is essential for the company that the information is managed 

as effectively and efficiently as possible, especially in view of the value placed on 

information by pharmaceutical companies [Smith & Wilhelm 1991].

The issue of information management is also important in areas such as Remote Data 

Entry (RDE) and Electronic Data Interchange (EDI), and in the developing electronic 

submissions area (as discussed in the previous section), where the need to collate data 

from research centres around the world requires good information management 

techniques [Worthen et al. 1997; Karlton & Johnston 1997].

From the information systems (IS) use and information management (EM) themes, other 

themes are evident in the industry literature. One of these is the possible need to
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change the organisational structure, either of the companies themselves, or the 

departments and processes within them, in order for them to maximise the efficiencies 

available from IS [Dobbs 1993; Cobb 1983]. Various models have been proposed, such 

as Business Process Redesign (BPR), which may use information systems 

developments as a tool to enable change. For pharmaceutical companies, this may 

mean changing the organisational structure from what is seen as the current ‘silo’ 

structure with separate research, development and regulatory disciplines, to a more 

integrated ‘workflow’ system, with the information system defining the core 

organisational structure [Bishop 1996; Thompson 1996; Davey & Jones 1993].

Implicit, and occasionally explicit, in much of the drive to greater IS use and the 

resulting organisational change is a belief that IS can help to reduce R&D times, 

thereby offering the companies some competitive advantage [Atwal 1996; Davey & 

Jones 1993]. As discussed previously, the time and cost required to research and 

develop a new product have risen greatly, and greater pressures are being exerted on 

potential profits. IS and IM are seen by some authors as means of cutting R&D time 

and costs [Montana 1995; Lasagna 1995], although others are more sceptical of the 

ability of IS to deliver such benefits, believing most of the benefit comes from the use 

of standard working practices [Atwal 1996]. The desire for competitive advantage can 

therefore be a strong driver for increased investment in new technologies, just as it is 

often the motivation behind the mergers and acquisitions of recent years.

One such area is the trend to outsource clinical trials, using IT and IS to underpin the 

process [Rondel et al. 1993; Edwards 1990]. Using CROs allows companies to reduce 

their internal overheads in terms of costs and time, but also has implications for
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information systems and information management, including the use of information 

systems to provide tools such as RDE and EDI to further improve and speed up 

processes [Stokes 1994; Edwards 1990].

Finally, using information systems capabilities to support submitting regulatory 

dossiers to the regulatory authorities electronically can be seen as an indication as to a 

pharmaceutical companies’ IS capabilities. In order for an electronic submission to be 

made successfully, documents need to be in the correct electronic format, requiring 

good information management; processes will need to be adapted to cope with using 

electronic rather than paper media; and organisational changes may also be required, 

such as introducing global databases and the way in which documents are controlled.

Based on this discussion, the four themes for this thesis will be:

• Information management

• Intra-organisational change : Effects on job roles and IS implementation

• Inter-Organisational Change : Outsourcing

• Computer Assisted Regulatory Application (electronic submissions)

2.3 Outline of thesis structure

The next chapter will develop these themes, from both pharmaceutical industry and 

information systems perspectives, concluding with the definition of the research 

questions for this project.
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Having established the context from both pharmaceutical industry and information 

systems perspectives, and defined the research questions, the next three chapters will 

present the bulk of the research work. First, chapter 4 will outline the research 

approach and methods used in order to gather data from pharmaceutical companies to 

answer the research objectives and questions. Following this, the data from the 

companies will be presented in chapter 5, the Research Findings chapter. Chapter 6 

will then analyse the data gathered from the information systems perspective, using the 

main themes introduced above and expanded in chapter 3, leading to the conclusions in 

chapter 7.

Following this, there will be a critique of the research undertaken, and suggestions for 

areas for future research projects to follow based on the findings and analysis from this 

project.

2.4 Chapter Summary

The pharmaceutical industry literature has been used to outline the general trends in 

pharmaceutical research and development, such as the move from random to targeted 

research, the introduction of government legislation to regulate the industry, and 

modem commercial pressures including the increasing costs of developing new dmgs. 

These pressures have lead companies to look for coping mechanisms, such as the 

number and size of mergers and acquisitions, and the use of technology as a way to 

reduce the time needed to discover and develop new drugs.
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The introduction of information systems has raised various issues for companies, such 

as managing increasing information loads, changes to the way people and organisations 

inter-relate, and the systems which can be offered, for example global databases, remote 

data entry and computer based regulatory applications.

In order to study the impacts of IS on pharmaceutical companies, four key themes were 

developed. These were information management, intra-organisational change and the 

effect this has on job roles and IS development, inter-organisational change with regard 

to outsourcing, and computer assisted regulatory applications (CARAs).
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3 INFORMATION SYSTEMS THEMES

In an attempt to discover some of the possible reasons behind the lack of apparent 

impact from the use of IT and IS in the pharmaceutical industry, this thesis will look at 

some of the main issues from an information systems perspective. This will allow the 

issues discussed in the pharmaceutical literature to be analysed in the light of 

experience from other fields and industries, and in so doing may show some of the 

reasons behind the apparent failure of IS to transform the pharmaceutical industry as 

some people expected. Using the IS literature will also allow themes to be studied on 

an organisational level, and allow the study of the overall effects from the use of 

particular technologies, such as word processing.

The pharmaceutical industry is considered to be particularly information intensive, with 

information described as “a research-based company’s most valuable corporate 

resource” [Smith & Wilhelm 1991]. The introduction of information systems has had 

many effects on pharmaceutical companies, and this chapter will now develop the four 

themes highlighted at the end of chapter 2, using both pharmaceutical industry and 

information systems literature. Following on from this, the research questions for this 

research will be defined and developed.

3.1 Information Management

The first theme is information management. As discussed in the Introduction, the 

amounts of information pharmaceutical companies are now managing is increasing 

rapidly, leading to the need to develop comprehensive information management plans 

and policies [Luckenbach 1988; Kreiger 1996]. Without an effective information
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management policy, companies may not be able to maximise the usefulness of the 

information they have, and may therefore lose competitive advantage.

The increase in the amount of information has come from two main sources - 

information generated internally, for example from laboratory testing and drug 

development programmes; and information gathered from external sources, for example 

journal articles and competitor information. The key issue for information systems is to 

be able to handle the volume of information at the speed required by the company 

[Milochik 1991].

Based on his experiences at Searle in Canada, Milochik found that some of the increase 

in the amount of information might be a result of using the new technologies 

themselves. Therefore, information systems themselves may form a third potential 

source for the increase in information loads. The increased ability to communicate 

using tools such as e-mail, word processing and literature searching tools mean that 

people communicated more, so increasing the volume of information needing to be 

managed. From this example, it can be argued that new information systems increase 

the need for comprehensive information management policies in order to prevent the 

technologies and systems themselves becoming a source of the effects they are intended 

to manage.

Many new research tools, such as computer aided molecular design (CAMD) and 

quantitative structure-activity relationship (QSAR) analysis depend on the ability to 

interpret physiochemical information about compounds, in order to predict potential 

drug candidates [Ai & Wei 1993; Richards 1994; Linert et al. 1991; Leow, Villar &
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Alkorta 1993]. In order for these tools to be used, libraries of raw data need to be 

created and managed, as well as managing the outputs from the processes [Kreiger

1996].

The development of comprehensive information management systems for research 

laboratories can be an issue. The need to link together the various pieces of equipment 

so that comprehensive data libraries can be created and maintained is important for 

maximising benefits from these investments. Dessy [1992; 1993] found that in many 

pharmaceutical companies there was linkage of the individual pieces to form data 

management systems, but no development of this in terms of analysis of the data 

generated.

Without well developed information management strategies information may not be 

generated, or the information generated may be lost, duplicated, or not used because 

people do not realise it is there. Information becomes less useful over time as it is 

superseded, and people may lose faith in the ability of the tools and information 

systems to provide the information they expect [Dessy 1992; 1993; McDowall 1993]. 

In order to rectify this, organisational change has been recommended, such as the faster 

introduction of computerised tools and process re-engineering to maximise 

opportunities for benefits [Cobb 1983; Dobbs 1993; Bishop 1996]. Such changes 

would have to cover the whole department or organisation in order to ensure a complete 

laboratory information management strategy was developed.

There would seem to be an expectation on the part of the pharmaceutical companies 

that all information is inherently good, and that companies should merely use
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technology to manage it in terms of volume and speed [Milochik 1991]. There is no 

suggestion that some of the techniques being used are not appropriate and this is why 

the information systems are apparently unable to cope, or that there is a limit to the 

potential of IS to solve what appear to be problems. Dessy and McDowall themselves 

appear to disagree on how best to resolve the LIMS issues, McDowall preferring a ‘top 

down’ approach covering the entire organisation, whilst Dessy felt a ‘bottom up’ 

approach with top down support was required. This highlights the fact that there 

appears to be little analysis of the exact information management needs of 

pharmaceutical companies, exactly the problem the above authors are addressing in 

their articles.

The other main source of information for pharmaceutical companies is that gathered 

from external sources, such as scientific articles or competitor information. It has been 

estimated that there are more than half a million publications a year covering over 

300,000 compounds, with the amount of information now doubling every 18 months 

[Luckenbach 1988; Bains 1995]. Again, there appears to be the temptation to assume 

that all this information is good for companies, and that companies therefore need to 

avoid missing out on information as it could harm their chances of making new 

discoveries [Bussard 1990]. As companies become more information conscious, the 

decision as to whether they feel they can afford to miss out on information may become 

more important than whether they are able to fully use the information they already 

have [Luckenbach 1988].

The management of information from either internal or external sources therefore has 

many common elements from a pharmaceutical industry perspective. Companies need
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to maximise the way they are managing their information loads, largely in terms of 

volume and speed. However, this emphasis may obscure other value judgements, such 

as the value and appropriateness of the information they are gathering and managing.

In order to manage information within an organisation effectively, the information 

systems literature concentrates on the need for an information management strategy 

[Angell & Smithson 1991; Lee & Gough 1993; Earl 1989; O’Connor 1993]. Some 

view information system on three levels - strategic, tactical and operational [Lee & 

Gough 1993; O’Connor 1993], others concentrate on the linkages required between 

business and IS strategies [Bum 1993]. Others, such as Galliers [1991] and Earl & 

Hopwood [1986] concentrate on the strategies used, and the ways these relate to the 

organisation.

For the purposes of this thesis, the structure developed by Earl will be used [Earl 1989]. 

This divided an information management strategy into four elements: planning, 

organisation, control and technology. The planning element covers the ‘what’ and 

‘how’, including integration of the IM strategy with other business plans and strategies. 

The organisation element covers the ‘fit’ between the IM plan and the rest of the 

organisation, to ensure that the solutions being provided are appropriate. The third 

element of control covers the way in which the way in which the information systems 

will be developed, and the way in which decisions are made. Finally, the technology 

element covers the technology used to develop the system, and other technical issues 

such as security.
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The first element, planning, requires the development of an information management 

plan. Much of the information systems literature emphasises the need to link the 

information management plan with the central business strategy, in order to ensure that 

the information management system supports the correct business needs, and keeps in 

step with developments in the business strategy [Earl 1989; O’Connor 1991]. 

However, some authors have questioned the ability of information systems 

professionals to affect change in business processes. Doswell & Asnani [1993] felt that 

the choice of planning method was not critical, and Avgerou et al. [1995] criticised the 

use of IS professionals in this way, as most planning methods are based around 

management practices, rather than IS analysis.

Another potential problem with linking the IM plan to the overall business strategy is 

the need to retain the ability to change technology rapidly if needed. Technology tends 

to change faster than organisational strategies, and could therefore threaten the 

organisational control mechanisms [Doswell & Asnani 1993; Brady 1991]. Even if 

long term business strategies are developed with frequent review [Lee & Gough 1993], 

retaining control of developments in the business may still mean technological 

advances which could be beneficial to a company may be overlooked or dismissed.

In order to develop any information management plan fully, the information networks 

and flows must first be understood and documented. Whilst this may be possible for 

formal communication networks, informal and ‘irrational’ (i.e. unpredicted) 

communication behaviour is harder to map and accommodate in any formal plans 

[Jellis 1988; Earl & Hopwood 1986]. Information is often given meaning by 

individuals rather than an organisation, therefore making mapping information flows
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harder. An individual may choose what information they wish to receive based on non- 

predictable criteria, making formalising the information flow almost impossible.

Consequently, when developing information management plans, care needs to be taken 

not to restrict the technology by linking it too tightly to slower moving business 

strategies, although some form of cross linkage to ensure IS fully supports the business 

needs is important.

The second element of the Earl [1989] definition is that of organisation, and the 

organisational fit of IM with the rest of the organisation. Within the IS field, many 

authors argue that the development of an IM strategy will involve organisational 

changes [Brown 1993; Lee & Gough 1993; Ormerod 1993; Lucas 1981], whilst others 

argue that any changes will not necessarily be at the organisational level [Bum 1989]. 

Much may depend here on the element of an IM strategy being introduced, and the 

organisational effects expected. Introducing some laboratory based technologies such 

as CAMD may not result in large organisational change, but may involve some 

localised changes due to the introduction of a new tool working in a different way to 

those used before. Other changes, such as the introduction of global database standards 

and associated working practices, may lead to more radical organisational changes. 

However, much is at the discretion of the organisation itself as to what will change and 

how the changes will be managed. Organisations also change over time, and this will 

inevitably affect the information flows and people’s use of information [Kent 1986]. 

Information management plans must therefore retain sufficient flexibility to adapt to 

such changes, in order to maintain their organisational fit.
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Organisational cultures are important in establishing the current ‘norms’ and routines 

for information management and information systems use within a company [Walsham 

1993; Huysman 1994]. Again, people may use information systems in unplanned or 

‘irrational’ ways, which the information management plans must be able to 

accommodate without affecting organisational fit, and delivering the appropriate tools 

for the business needs.

The match between the organisational and the IS and IM structures (organisational fit) 

must be able to cope with unplanned or incremental changes in the organisational 

structure. Although an organisational strategy may be planned, the changes which 

actually occur may be emergent over time, rather than as planned [Mintzberg 1978]. 

Small, incremental changes over time may also result in the organisation moving in 

directions not covered by the organisational plan [Earl & Hopwood 1986]. In these 

cases, the information management plan must be capable of adapting at the required 

rate to maintain the organisational fit, otherwise there will be inappropriate practices in 

place which people may either ignore, and therefore gain no benefit from, or have to 

break in order to use the information systems for maximum benefit. Information 

management planning must therefore avoid over-rigidity, and retain the flexibility to 

adapt to the organisational environment [Hughes 1994; Angell & Smithson 1991].

The third element of Earl’s information management definition referred to the way in 

which information management and information systems developments are controlled. 

The way an information management strategy is controlled can make a great difference 

to the success or otherwise of changes, and therefore the ability to bring the expected 

benefits. There are two general trends - ‘top down’ from a controlling management
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structure, or ‘bottom up’ from the operational level up through the organisation 

hierarchy [Earl 1988; Gould 1986].

Earl [1989] recommends a top down approach to controlling development, with the 

links to the organisational strategy seen as the most important elements, resulting in a 

consistent, organisation-wide approach to development. However, this can be seen by 

the system users as imposing solutions from afar, placing the needs of the organisation 

as a body above that of the individuals and not necessarily reflecting the individuals’ 

requirements [Walsham 1993]. A bottom-up approach will allow individual users’ 

views to be reflected, but may result in different sections of a company implementing 

different solutions to the same issue. Companies therefore need to allow sufficient 

flexibility in their planning to allow users flexibility in their use of information systems 

and information management plans, without this flexibility threatening the overall 

strategy.

As a result, control of IS and IM development and implementation may be key to the 

success or otherwise of the plans and strategies. If organisations are unable to persuade 

users to use the systems provided, then there will be no benefits from the technology or 

investment, and the company may not be able to move forward as planned. Great care 

must therefore be taken in how developments are controlled, especially if they will 

affect the organisational structure and culture. This theme will be continued further in 

the following section, section 3.2.

The final element to Earl’s definition of an IM strategy is the technology used to 

implement and underpin the plans. There is a need for technical standards to be created
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and maintained, in order to prevent the introduction of may technologies which are 

incompatible with each other [Smith 1989; Sprague 1995]. However, care must again 

be taken that the control of technology and standards such as data formats is not seen as 

being taken away from the users, as this may again lead to a feeling of alienation and so 

threaten the success of the IM strategy [Newman 1989].

From this discussion, it is the view of the author that the IM strategy definition outlined 

by Earl is appropriate to use to analyse the pharmaceutical companies. However, some 

of the details may not be appropriate to all situations, and this definition of IM strategy 

is not necessarily more appropriate than others not discussed in such detail here. The 

four elements should be seen more as a framework, into which the best processes and 

methods can be fitted, rather than restricting companies to only one approach.

Within the pharmaceutical industry literature there are two important IM themes that 

affect whatever IM strategy is developed. The first of these is the ability to blend the 

different technological tools into an integrated information system [Dessy 1992; 1993; 

Smith 1989], and the second is the control of information loads in order to avoid 

information overload within companies.

Integrating different technological tools into one information system is an issue for 

many companies. Smith [1989] found that in many US pharmaceutical companies 

there was a lack of integration to the point where data could not be transferred between 

tools, so any comprehensive analytical screening may be prevented due to 

incompatibilities rather than lack of the right tools. Megargle [1989] stated the need for
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standards and interfaces between instruments in order to maximise the benefits from the 

technology.

Similarly, information from external sources should be accessible from a single system, 

rather than having to employ different systems for different formats. Integrating 

external information into one system also helps reduce problems such as duplication, 

which may in turn lead to information overload if the same information is being 

delivered to people from many different sources [O’Reilly 1980; Collins & Straub 

1991].

However, care must be taken again to ensure that the drive for integration does not lead 

to restrictions on a company’s ability to utilise whatever technology provides the best 

result. A balance is needed between imposing standards on users, which may lead to 

alienation and possibly restricting the organisations ability to respond to environmental 

changes; and not enforcing standards which may lead to systems fragmenting as new 

technologies are introduced ad hoc [Paul 1993; Collins & Straub 1991; McGrath, 

Dampney & More 1994].

Another information management issue is that of information overload. With the 

increase in the amount of information pharmaceutical companies are managing, people 

may feel they have too much information to be able to do their job effectively. 

Information management strategies therefore need to include some controlling or 

screening mechanism to cut out unnecessary information gathering [Luckenbach 1988]. 

Without this, people may only be able to concentrate on certain areas within a subject, 

and may selectively read information from the sources they feel to be the most valuable
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[Luckenbach 1988; Wilson 1993; Wilson 1995]. As a result, valuable information and 

knowledge may be missed, reducing a company’s ability to innovate.

Information overload can be caused by many factors, such as the amount of information 

available, the rate on input of new information, the complexity of the subject matter, 

and a persons’ desire to know as much as possible about an area [Schneider 1987; 

Harrison 1996]. As information systems are improved and greater access afforded to 

the information, expectations are raised and people expect to be able to gather more 

information in order for them to feel they know enough on a subject. A study by 

O’Reilly on information loads and decision making found that although people may 

make decisions faster with less information, they had less confidence in the decisions 

they made. Some measure of information overload may therefore be necessary in order 

for people to have full confidence in their decision making [O’Reilly 1980]. Again, as 

with integration, it appears a balance is needed. Restricting access to information may 

produce reduced confidence in decision making and lead to a feeling of being 

deliberately excluded. However, whilst allowing free access may produce higher 

confidence, it may also make a company slow to find new solutions or react to changes, 

either in R&D or the organisational environment.

3.2 Intra-Organisational Change : Effect on job roles and information 

systems implementation

The introduction and development of new information systems such as global databases 

into pharmaceutical companies has enabled the development of new ways of working. 

Changes to the way organisations function and are structured, for example moves
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towards team based and global working, have been proposed in order to maximise the 

benefits from the new tools, and to improve the linkages between departments [Karlton 

& Johnston 1997; Barrowcliffe 1994; Lambert & Peppard 1992]. Some argue that 

more radical organisational changes are required in order to maximise the benefits of 

the new technologies [Cobb 1983; Dobbs 1993].

Organisational changes may be planned, but other changes will emerge over time, in 

response to changes in technology or the environment around the information system 

[Mintzberg 1978]. Organisations must be able to react to these emergent changes in 

order to ensure that the information systems supply the information needs and support 

the business strategy [Angell & Smithson 1991]. Within the information systems 

literature there are many proposed methodologies for enacting organisational change, 

including socio-technical design (STS), business process re-engineering (BPR) and 

continuous incremental change [Mumford & Weir 1979; Hammer 1990; Davenport & 

Short 1990; Quinn 1981; Orlikowski 1996; Keen 1981].

Each of these methods uses a different means to implementing organisational change. 

Incrementalism is based on the belief that a series of small changes will be easier for 

users to accept. Implementing changes will only require small adjustments by people or 

the organisation, so can be accommodated quickly and comfortably by users. Any 

unsuccessful changes will not greatly damage an organisation, and the organisation is 

able to react faster to deliver the changes needed. Some of the incremental changes will 

be ongoing reactions to changes in the environment, only visible as organisational 

change afterwards [Orlikowski 1996; Quinn 1981].
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However, moving in many small steps may take time and organisations can stagnate if 

the rate of change slows down to any degree. Although each change is small, there may 

be a more continual rate of change, making users feel uneasy as to what the norms are. 

It may also be harder to introduce large changes if they are needed, as the user 

community may not accept large scale changes, having become used to incremental 

change.

Socio-technical design relies on user participation to overcome potential resistance to 

IS changes and to ensure that the systems delivered can best match users’ requirements 

and expectations [Mumford & Weir 1979]. This process requires a large amount of 

time and energy from users, which may be difficult to attain and may therefore threaten 

the speed, or even success, of the proposed change. There may also be more of a risk 

that projects are delayed in order to meet all expectations, or that those who have 

contributed but do not feel satisfied with the result may reject the system. Therefore, 

although the system has been implemented, it may not result in the planned benefits.

Some authors have questioned the time required by users in order to enact changes 

through STS [Newman 1989]. Users may not understand the technical detail required, 

so could be directed by the technical experts towards the preferred technical solution, 

rather than the preferred user solution. Support for different solutions by different 

groups of users can also lead to conflict and may result in either no decision about 

change being possible, or groups who feel they have ‘lost’ rejecting the new system.

Much recent literature on organisational change has centred on the use of BPR to enact 

radical organisational changes, based on improving the speed and efficiency of business
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processes throughout an organisation. Information systems are used as a tool to enact 

the change, although they must not be seen as integral or the only driver [Jones 1994; 

Davenport & Stoddard 1994]. The emphasis on speed also mirrors that of Milochik in 

terms of pharmaceutical companies’ expectations from IS within an information 

management strategy [Milochik 1991]. Changes are sudden and radical, and not 

inherently reliant on user or environmental factors as with socio-technical or 

incremental change approaches.

However, much of BPR has also been criticised, and a high failure rate attributed 

(failure rates of 50 to 70% have been recorded in reviews [Jones 1994; Mumford 1994; 

Poulymenakou & Holmes 1996]). Much of this has been attributed to the concentration 

on business processes without a sufficient social element, such that users feel solutions 

are being imposed upon them. Consequently, users may reject the new systems. 

Ongoing emergent changes may also be ignored, as companies concentrate on 

achieving one large radical change [Orlikowski 1996].

Information systems have been recognised as containing an important social and human 

element, and the implementation of information systems can fail due to a lack of 

appreciation of this [Lucas 1981; Davis et al. 1992; Mumford 1994]. Changing 

information systems will affect people, even if not affecting the organisational 

structure, and may be considered necessary in order for the changes to be effective 

[McKiersie & Walton 1991; Osterman 1991]. Techniques such as STS include a large 

user participation element in order to meet the social demands of the IS users, and to 

attempt to supply systems to meet user expectations and requirements. Although these 

changes may require greater user time and effort, the apparently increased chances of
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successful implementation would seem to outweigh some of the downsides. The ability 

to incremental change is also important, in order to allow an organisation the flexibility 

it needs to react to changes in its environment.

Studies of the effect of introducing new information systems into companies have 

highlighted several key issues which can affect the way people react [Zuboff 88; Scott- 

Morton 1991]. One of the major concerns is often for job security, and whether new 

technology will replace a human role. In some cases, such as the use of secretaries, this 

has happened [Brown 1993; Malone & Rockart 1991]. However, these trends may be 

reversed in time as the new technologies create new roles for people to fill [Osterman 

1991]. The issue for many will be over the skills required to perform these new roles, 

and whether the skills people currently possess will be appropriate for the new roles 

which may appear. If people feel their role is threatened by introducing a new 

information system, there may be resistance and opposition to the changes.

Other concerns for people may be deskilling of their roles, as the technical aspects are 

automated or subsumed into the information system [Zuboff 1988]. Introducing 

equipment to automate laboratory processes may be seen as removing the skills 

elements from people’s jobs, and therefore appear as a threat to them. Another element 

of deskilling may be the loss of role-specific information, for example through the 

introduction of centralised databases with open access. In these cases people may 

deliberately withhold information in order to preserve the status attached to being the 

holder of those details [Zuboff 1988; Aubert, Rivald & Patry 1991].
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Much of the job role impact is in terms of perceived threats to position and status from 

the introduction of changes, and to future prospects in terms of being able to develop 

skills and job prospects. Awareness of this, and a recognition that there is a limit to the 

amount of change people can accept at a time, their “energy for change” [Benjamin & 

Levinson 1993], is an important factor in successful implementation [Huysman 1994]. 

Some of the potential problems may be offset by communicating proposals and the 

anticipated effects of changes, and giving more attention to the social environment 

when planning change implementation [More 1991; Davis et al. 1992]. However, there 

will always be personal interpretation of changes and perceived threats to skills and job 

security. Social setting considerations may therefore be more critical to the success of 

planned change than the particular method (e.g. STS, BPR, etc.) used to plan and derive 

it.

Social and human effects are important considerations in implementing any IS changes, 

regardless of the process by which the changes have been decided (e.g. because BPR 

does not have a strong social context element should not mean that the process of 

deciding changes cannot be successfully implemented). The successfulness of 

implementation may be determined by the effect on users more than the nature of the 

technology change itself.

3.3 Inter-Organisational Change : Outsourcing

The previous two themes have concentrated on the role of information and information 

systems within an organisation. The following two themes will look more at the role
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information systems can play in the way pharmaceutical companies interact with 

external organisations, beginning with outsourcing.

Outsourcing is seen by many as largely based on cost efficiency for the sponsor 

company, allowing the sponsor to concentrate their resources on what they see as their 

core business areas [Grover et al. 1994; Aubert et al. 1996; Lacity et al. 1996], although 

there may be other motives involved [Lacity & Hirschheim 1993]. There are different 

levels of outsourcing, such as buying in resource, selectively outsourcing on a modular 

basis, or forming long term strategic alliances with preferred suppliers [Lacity et al. 

1996; Apte & Mason 1995; McFarlan & Nolan 1995; Willcocks et al. 1995].

Outsourcing may also involve different levels of IT and IS integration with the business 

strategies [Grover et al. 1994; Lacity et al. 1996; Gurbaxani 1996]. One of the main 

areas for the use of IS is in the development of inter-organisational systems such as 

Electronic Data Interchange (EDI), helping to reduce costs and the amount of 

paperwork generated by companies [Reekers et al. 1994; Suomi 1988]. Companies’ 

experience in communicating between departments within their organisational 

structures may assist in the development of such systems [Suomi 1988]. However, lack 

of senior management support and perceived benefits may result in such systems not 

being developed [Lacity & Hirschheim 1995; Cavaye & Cragg 1995].

Within the pharmaceutical industry, there are two primary areas of outsourcing. The 

first is the use of Contract Research Organisations (CROs), external companies 

specialising solely in managing and running preclinical and clinical trials during the 

development of a new drug. The second area is the outsourcing of technology and
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information systems development, a form of outsourcing now common in many 

industries.

The outsourcing of clinical trials to CROs is an area currently on the increase with as 

much as 20% of the total R&D process being outsourced, a business estimated to be 

worth over $3billion in 1994 [Daniel et al. 1997; Macmillan 1994]. Much of the driver 

for this change is cost containment, using specialist resources to save time and money, 

as well as being able to be more certain of using people with well developed skills, 

rather than fighting other companies for resources [Spurlin et al. 1996; Daniel et al.

1997]. Companies are also building up their expertise and experience in using CROs, 

enabling them to identify areas where they can further improve benefits.

The use of external companies to carry out work will inevitably lead to some loss of 

control for the sponsor company. For clinical trials this is a large risk, as not getting the 

right response from the CRO can result in delaying a trial report, which may in turn 

delay a regulatory submission, thereby potentially costing the company market position 

and market share [Macmillan 1994; Winkler & Marsh 1996]. In order to avoid these 

problems, sponsor companies need to invest heavily in seemingly non-productive 

preparatory work, in order to be confident that the end result will meet expectations and 

requirements.

Work between the sponsor and CRO must be collaborative as well as controlling. 

Agreements must be reached on issues such as working practices and processes, data 

formats, timings and deadlines. These discussions will need to be team based in order 

to allow both sides to feel full ownership and commitment to the agreed standards, but
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still have the right control balance for the work to be monitored and standards 

maintained [Macmillan 1994; Spurlin et al. 1996; Daniel et al. 1997].

Within these discussions, it is important to recognise the differences between the two 

companies’ approach to the work which needs to be carried out, and the different 

success criteria which may be applied [Winkler & Marsh 1996; Hill & Hubbard 1996]. 

The sponsoring pharmaceutical company is looking for cost and possible time savings 

whilst still meeting all legal requirements. The CRO may be more concerned about 

successfully completing the contract as specified, but also generating profit and future 

business. CROs may also be working for many sponsor companies at the same time, so 

expectations must be managed regarding the priority any one sponsor company may be 

given by the CRO. Such cultural differences may be harder to manage successfully 

than agreeing data formats and deadlines for completion, as they are harder to define in 

clear terms, and may be harder to adapt to.

Information systems also have an important role in the use of CROs and the success of 

such inter-organisational working. Agreements on standards between the sponsor 

company and the CRO need to cover areas such as data formats, in order to prevent 

bottlenecks because data has to be re-worked or re-entered by the sponsor company 

because the CRO has not used the right format. Process changes may also be required 

in order to accommodate differences in working practices between sponsor and CRO, 

for example the point at which data may be fed onto a central database, or the order in 

which information is transferred.
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IS may also become more integral with the use of Remote Data Entry (RDE) and 

Electronic Data Interchange (EDI). These tools allow connections to be made between 

the sponsors and CROs in order to transfer data directly between the two computer 

systems. In this way sponsor companies can save time, especially in the number of 

format changes required, and gain faster access to data for decision making about 

clinical trials management [Stokes 1990; Tucker & Smith 1994].

Planning to use RDE will inevitably make the sponsor-CRO partnership more complex 

to define and manage. Issues such as working practices, data formats, hardware and 

software, and the use of technical expertise need to be agreed for both information 

systems to be able to transfer information successfully. These standards will have to be 

adhered to strictly in order for the data transfer to be successful without causing 

problems for either partner [Rondel et al. 1993].

Added complications in the use of RDE with CROs are the issues of ownership and 

control, in terms of both standards and equipment. The lack of formal ties between a 

CRO and any one sponsor may mean that a small CRO is unwilling to invest money 

and time in buying IS equipment and training staff for each sponsor company. 

Similarly, control over data formats may be difficult as different sponsors may have 

different data standards and CROs may not be willing or able to adapt their information 

systems to meet all the demands. Normally, the power balance would be expected to 

favour the dominant partner [Levinson 1994], but in some cases control of such issues 

may need to pass from the sponsor to the CRO, which could cause similar problems 

about information systems changes for the sponsor. Ultimately compromises may need 

to be reached in order to find agreement on such issues. Failure to achieve agreement
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may threaten either the range of CROs a pharmaceutical company can use, or even the 

opportunity to outsource at all.

The second form of outsourcing is that involving the management, and sometimes 

development, of the information systems themselves. Again, one of the main drivers 

for this change may be cost containment, but for many companies it may also be their 

desire to concentrate on core business areas, and outsource others to specialist 

companies. In this way sponsors can improve the quality of the service, IT staff and 

support they can access. The smaller specialist companies may also be able to react 

faster to technological advances, so ensuring that the sponsor company is able to 

maintain its pace of technical development [Nie & Hilton 1993; Aubert et al. 1996; 

Grover et al. 1994].

Outsourcing information systems must be carefully managed, especially in an industry 

such as the pharmaceutical industry where the systems and the information they carry is 

so important to the success of the company. As with using CROs, great care must be 

taken to ensure that the relationship is well defined, and the expectations and 

requirements agreed. Issues such as control, co-ordination, diversity and 

communication must be well managed by the sponsor. Failure to do this could result in 

companies not being able to access the information they need or being provided with 

inappropriate information systems, so harming their competitive abilities. Outsourcing 

information systems management may result in changes to routines, information 

systems stmctures and accepted norms, all of which need to be carefully managed in 

order to ensure the changes are successful, as discussed in the previous section.
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Additionally for outsourcing IS functions, sponsoring companies must ensure that their 

outsourcing strategy and the companies they outsource to meet their own company’s 

needs in the long term. Unlike using CROs for particular clinical trials which may last 

no more than a couple of years, outsourcing IS functions may tie sponsors to particular 

approaches and even a particular specialist company for many years. The cost of 

ending a contract if the required services are not being provided may prove too much 

for a sponsor to afford, leaving them with the potential of inappropriate service for 

many years to come. Long-term outsourcing may also lead to ‘hollowing out’, whereby 

the sponsor loses all skills in a particular area and so becomes dependent on 

outsourcing [Willcocks 1995; Aubert et al. 1996; Lacity et al. 1996].

Although the two types of outsourcing, clinical trials and information systems, deal 

with very different areas of a pharmaceutical companies’ business, there are many 

similarities between them. Drivers for both of them may be cost containment and the 

desire to use specialist expertise which is not viable or available internally. Decisions 

over how far to outsource - whether to outsource a project entirely or merely it’s 

implementation - must be made and agreed internally before any outsourcing can be 

successful. Expectations and requirements must be carefully defined and agreed in 

advance in order for the outsourcing to deliver what is needed. Outsourcing must be 

carefully controlled and managed to ensure continued compliance and delivery of what 

the sponsor needs. Information system changes may be required by one or both 

partners for the interactions and communication to be successful. Finally, sponsor 

companies must retain some element of strategic control over what is outsourced and
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how, but also allow the specialist companies they are working with the freedom to use 

their expertise to provide the best possible solutions, even if these are not those 

originally defined.

3.4 Computer Assisted Regulatory Applications (Electronic 

Submissions)

The development of computer assisted regulatory applications (CARAs, also known as 

CAPLAs or electronic submissions) can be seen as a direct result of the introduction of 

information systems and information management strategies as well as electronically 

based working practices.

The use of electronic submissions was started by the Abbott pharmaceutical company 

in 1985 in the USA as a means of speeding up the review of one of their drug 

submissions at the United States regulatory authority (the Food and Drug 

Administration, FDA). This was successful, and since then more and more companies 

in the USA are providing electronic versions of their regulatory submissions. The 

increased use of electronic dossiers has further reduced the review times for the FDA, 

and initiatives are in place to ensure that in the future all US regulatory applications are 

computer based [Bass & Bell 1994; Bell 1994].

In order to make CARAs possible, companies must first develop good information 

management strategies and have the necessary information systems and document 

format standards in place [Barrowcliffe 1994; Karlton & Johnston 1997]. The 

development of global databases to store regulatory application documents means that
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companies can also manage submissions to many countries from one central source. As 

a result, multiple submissions can be made virtually simultaneously, as with Lilly’s 

Zyprexia [Worthen et al. 1997].

The ability to provide multiple filings, either on paper or electronically, can provide 

pharmaceutical companies with a significant competitive advantage. Reducing the time 

taken to gain marketing approval means companies have more patent time remaining 

during which their sales revenues are protected. Simultaneously filing submissions to 

several countries increases the speed with which a product can reach their maximum 

potential world-wide sales, again increasing the revenues for the pharmaceutical 

company and protecting future R&D projects and therefore the company’s long term 

future.

Additionally, initiatives are being started to harness the power of information systems 

to move towards global standards for submissions, and potentially towards a single 

global dossier. Initiatives such as the European Standards for the Transfer of 

Regulatory Information (ESTRI) programme and the International Conference on 

Harmonisation (ICH) are attempting to define standards for Europe and globally that 

will allow the electronic transfer of information between pharmaceutical companies and 

regulators. Because of these initiatives, it may be possible to develop a single, global 

electronic submission [Dower 1996; Haydock 1996].

However, these changes may also introduce politicisation of the regulatory process and 

increasing ownership by the pharmaceutical companies rather than the independent
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regulatory authorities. The development of electronic submissions was started by a 

pharmaceutical company seeking competitive advantage over marketing rivals, and the 

increase in the numbers of CARAs can be seen as a reflection of the success of this 

policy. Although the regulatory authorities may try to control the formats and content 

of what is submitted, much of the initial drive in this area has been from the 

pharmaceutical industry, and especially larger companies with the resources to take 

such risks. Although all pharmaceutical companies must meet the relevant regulatory 

standards in order to gain marketing approval, some may be able to use their particular 

IS skills to find better ways to achieve this end.

3.5 Research Questions

The main objectives for this research project are to discover the ways in which 

information systems are being used by pharmaceutical companies in their research, 

development and regulatory departments, and the ways in which the four themes 

discussed in this chapter can be related to these findings based on the importance of 

information the pharmaceutical companies and their increased investment in 

information systems.

In order to achieve this, the following five research questions have been defined. These 

are:

1. How are information systems used to manage companies’ information loads?

2. What impact has the introduction of information systems had on the way companies 

operate?
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3. What impact has the introduction of information systems had on the way people 

within the companies operate?

4. What are the perceptions of these impacts, and what future effects could they have?

5. What role will information systems play in the future of the pharmaceutical industry 

as a whole?

Question 1 relates directly to the role of information management within 

pharmaceutical companies. As mentioned in both the Introduction and this chapter, the 

amounts of information companies are managing has increased greatly in the last 

decade or so. From this and the use of information systems, people have much greater 

access to more information, such that companies need to manage their information 

loads in order to maximise efficiency and effectiveness and control potential issues 

such as information overload.

The second and third questions are concerned with the impacts the introduction of 

information systems has had on both pharmaceutical companies as a whole, and the 

people working within these companies. As discussed in this chapter, introducing new 

information systems or changing their information systems can mean organisational 

changes such as working in global teams or changes to an organisation’s business 

processes, using techniques such as BPR. New capabilities have also allowed 

companies to move into new areas such as outsourcing and global databases. This 

research will therefore look to see if the use of information systems has led to changes 

in organisational structures or processes.
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At the individual level, information systems can have an effect on people’s behaviour, 

as discussed in section 3.2. This research will look at the perceptions of people in key 

managerial positions regarding their use of their company information systems, and 

their feelings as to the impacts IS may or may not have had on the way they operate. It 

will also look at the impacts any organisational changes may have had on them 

personally.

The final two questions are more concerned with the views the key individuals have of 

the impacts the information systems have had in their company, and the likely role they 

will play in it’s future. Question four looks at the personal views on the way 

information systems have affected the company, and the role information systems may 

play in the future development of the company. The final question looks more 

generally at the views of the interviewee on the role information systems may play in 

the pharmaceutical industry overall, and what particular information systems related 

issues and themes may be important in the future.

The remainder of this thesis will centre on seeking and interpreting answers to these 

questions. The following chapter will outline the research approach and methods used 

in the research, followed by the presentation of the research findings in chapter 5. 

Following this, chapter 6 will analyse the research findings against the themes outlined 

in this chapter, leading to the conclusions in Chapter 7. Chapter 8 will then provide a 

final review of the research, including a research critique and suggestions for possible 

future research in this area.
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3.6 Chapter Summary

Following the identification of the four key themes in chapter 2, each theme has been 

expanded from an information systems perspective, using both the pharmaceutical and 

information systems literature.

Information management is important in view of the importance placed on information 

by pharmaceutical companies, and the increasing amounts of information now needing 

to be managed. It was decided that the information management strategy definition 

developed by Michael Earl [1989], splitting IM strategies into planning, organisation, 

control and technology elements, would be used to analyse the way companies planning 

and managed their information systems.

Intra-organisational change was studied with reference to the ways in which IS can be 

used to enable or enact organisational change, and the social implications of change. 

The introduction of IS may be used to enable planned organisational changes, either 

small or more radical, but there are also likely to be unplanned changes. These often 

include social changes to the way people work and interact, and may result in fears over 

job security, and the deskilling of roles.

Inter-organisational change centred on the use of outsourcing of IT and clinical trials 

and found many common features, such as cost containment as a prime driver, concerns 

over access to data for external companies, concerns over enforcement of standards, 

and the use of different partner companies for particular situations rather than the 

development of long-term collaborations.
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The chapter concludes with the development of the five research questions for this 

thesis: how are information systems used to manage companies’ information loads?; 

what impact has the introduction of information systems had on the way companies 

operate?; what impact has the introduction of information systems had on the way 

people within the companies operate?; what are the perceptions of these impacts, and 

what future effects could they have?; and what role will information systems play in the 

future of the pharmaceutical industry as a whole?
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4 METHODOLOGY

The purpose of this chapter is to explain the choice of research approach underpinning 

this research project, and the research methods used as a result of this. For this thesis, 

the term “research approach” is taken to be the study and philosophy of methods. This 

is distinct from research methods themselves, which are seen as collections of tools and 

techniques, used to carry out specific research tasks.

This chapter will first discuss the philosophical approach to this thesis, building from 

the general literature on information systems and qualitative-interpretivist research. 

The specific methods used will then be set out, based on the research approach and the 

context detailed in the previous chapter.

4.1 Research Approach

Much of the traditional scientific approach used in areas such as physics and 

engineering has been based on a belief in a rationalistic objectivism. This was taken 

initially from the works of Plato and Aristotle but more recently from the writings of 

Galileo, and Descartes’ ‘Discourse on Method’. This philosophy is based on the 

following assumptions about reality [Winograd and Flores 1986]:
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• We are inhabitants of a “real world” of objects where our actions take 

place

• Objective facts exist independent of interpretation

• Perception is the process by which facts about the world are 

registered in our thoughts and feelings

• Thoughts and intentions about action can cause physical motion of 

our bodies

The result of these assumptions is a belief that it is possible to study phenomena from a 

purely objective, dissociated position, allowing results to be a true representation of the 

world as it really is. There is a split between the mind and body, characterised by the 

last statement in the list above, where our minds operate our bodies as if the two were 

totally separate entities.

It is this assumption about the separateness of mind and body which allows the 

development of the traditional scientific approach of objectivity. As the mind and body 

are separate, it is possible to study the ‘real world’ without disturbing it. This leads to a 

positivist (objective) scientific philosophy [Hirschheim 1985]:

• There is unity within the scientific method

• Human causal relationships may be discovered by reductionism

• Foundation of science in logic and mathematics

• Scientific evaluation is value-free

• Belief in empiricism
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Therefore, this approach allows the re-creation and repeated testing of any part of the 

systems at any time in any place. The unity of the scientific method means that the 

same experiments conducted under the same conditions and in the same environment 

should always produce the same results, allowing researchers to draw the same 

conclusions. This allows scientists to corroborate other experiments and so ‘prove’ the 

results.

The use of reductionism is based on the belief that the world is based on systems, each 

of which may be split into smaller parts without any of the separate parts losing any of 

the characteristics of the overall system [Checkland 1981]. The parts may also be 

collected together independently and, when put together in the right order, will form the 

complete system.

There is the belief in scientific experiments being ‘value-free’, so any results will be a 

true representation of the real world. This allows any analysis to be carried out, and any 

conclusions made as long as they may be logically proven from the available data, and 

reproduced by anyone else following the same steps. This goes back to the separation 

of mind and body, where the mind can investigate actions without influencing them in 

any way, as actions are part of the ‘body’ section, separate from the mind.

From this philosophy and research approach, a general scientific method may be drawn 

up [Winograd and Flores 1986]:
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• Characterise the situation in terms of identifiable objects with well 

defined properties

• Find general rules that apply to situations in terms of these objects 

and properties

• Apply these rules to the situation of concern, drawing conclusions 

about what actions should be taken.

Following this method, a priori hypotheses which have been developed can be tested to 

find the general rules. The problem area is clearly defined, so allowing all values to be 

defined, removing any possible addition or changing of values by the researcher. 

Reductionism then allows the researcher to identify the rules which will characterise the 

situation, and from these courses of action may be defined which will lead to the 

desired result.

These approaches and methods have been successfully applied to management science, 

most famously by Frederick Taylor in his “Principles of Scientific Management” from 

1911. The rationale for management science could be stated as [Winograd and Flores 

1986]:

• define ‘problem situation’ according to scientific method

• list all alternative strategies

• determine all consequences that follow each of these strategies

• comparatively evaluate sets of consequences
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This was the basis for the production line organisations such as the Ford Motor 

Company, where the system (car production) was reduced into component parts 

(chassis, engine, etc.) and jobs devised so that one person specialised on one specific 

part of the production process. The parts could then be reassembled into the systematic 

whole (the car).

Scientism has also been used in the development of information systems, especially in 

the days in mainframe computers. Much of this has been developed from management 

science, and many systems have been developed and successfully employed, for 

example systems engineering, as outlined in Checkland [1981] as:

1. Problem definition - definition of need

2. Choice of objectives - physiccil needs and value system boundaries

3. System synthesis - possible alternative systems

4. Systems analysis - analysis of hypothetical systems against objectives

5. Systems selection - most promising alternative

6. Systems development - development prototypes

7. Current engineering - beyond prototype, including monitoring, modifying, 

feedback

This approach can be seen in information systems development methods such as 

Structured Systems Analysis and Design Method (SSADM) [Downs, Clare & Coe 

1988].
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The scientific research approach works well for clearly defined situations which can be 

easily broken down into component parts and people’s behaviour characterised by clear 

rules. However, as outlined in the previous chapter, information systems are now more 

generally regarded as social systems, and should be studied in their social context, with 

the study based around phenomena found there rather than a priori hypotheses 

[Hirschheim 1985]. This means that it is hard to define problem areas clearly and the 

‘rules’ to characterise a situation. Information systems as a subject area covers many 

business and social scientific fields, but has little contact with natural sciences, 

therefore making natural scientific research approaches unlikely to be appropriate to IS 

research [Galliers and Land 1987]. Consequently, a different research approach is 

needed which is able to reflect the changing situation. The new approach must be able 

to reflect the situation context, and the way the situation being studied influences and is 

influenced by the context [Walsham 1993].

The ideas of interaction between researcher and the research situation can be traced 

back to Heidegger, who stated that people cannot be truly objective, as they are 

constantly involved in their situation. They will be affected by their state of ‘being-in- 

the-world’ (‘Dasein’), meaning there can be no division of the world into objective and 

subjective phenomena, so making it impossible for anybody to take a fully objective, 

value-free view of a research situation.

As people are constantly involved with their situation, so they develop a ‘world-view’ 

(‘Weltenshauung’) through which they will perceive and interpret their own reality. All 

people develop this as a result of their cumulative experiences. This means all results
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will inescapably be value-laden as a result of the world-view influencing both 

researcher and situation ‘actors’ (people involved in the situation being investigated).

Following from this philosophical position, the traditional scientific frameworks 

described are seen as unsuited for researching social situations. There can be no 

independently developed a priori hypotheses, and any analysis of data collected or 

hypothesis evaluation cannot be value-free. There is also great difficulty in developing 

rigid problem definitions and determining general rules [Checkland 1981]. Situations 

cannot be identically re-created as required for scientific research, as there are factors 

such as the actors’ constantly developing world-view and the changing external 

environment which cannot be re-created in exactly the same way again [Antill 1985] 

(much as Heraclitus’ never stepping into the same river twice).

If information systems are to be seen as social systems, dependent on actors rather than 

independent of them and affected by the world-view of the researcher, the traditional 

scientific research approach is no longer appropriate [Hirschheim 1985], and an 

alternative research approach needs to be defined. The research approach now widely 

used in studying information systems in organisations is interpretivism, which can be 

defined as “concerned with approaches to the understanding of reality and asserting that 

all such knowledge is necessarily a social construction and thus subjective” [Walsham 

1993, p5]. Galliers [1992] also states that “interpretivist approaches argue that the 

scientific ethos is misplaced in social scientific enquiry because of inter alia (Galliers 

1985; after Checkland 1981):
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• the possibility of many different interpretations of social phenomena

• the impact of the social scientist on the social system being studied

• the problems associated with forecasting future events concerned with 

human ... activity [given the fact that] there will always be a mixture of 

intended and unintended effects and ... the danger of self-fulfilling 

prophesies or the opposite.”

Information gathered from situation ‘actors’ will itself be interpretivistic, coloured by 

their world-view and situation context, as well as any world-view and assumptions 

made by the researcher at any stage of the research.

Within the general interpretivistic research philosophy, many different research 

approaches have been proposed. livari [Comford & Smithson 1996] has defined three 

broad styles of research; constructive, nomothic and idiographic. Constructive research 

is concerned with models and frameworks to describe situations, either ‘physical’ or 

not, with the models ‘creating new realities’, such as a new information system.

Nomethic research methods use empirical data to test hypotheses in order to develop

and support general laws or theories. In contrast, idiographic research explores 

particular cases or events in order to understand a phenomenon within its own context.

Within these three definitions, this research project may be seen as falling within the 

idiographic research method. The aim is to use subjective accounts of events in order 

to provide a picture of what is occurring in information systems within pharmaceutical 

research, development and regulation.
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livari is essentially setting out conceptions of the research task, rather than specific 

research approaches and methods. Other descriptions of research methods have been 

proposed, including Galliers and Land [1987]. They described four types of research 

approach for interpretative research in IS based on research taxonomies previously 

proposed by Galliers [1985] and Vogel and Wetherbe [1984]; namely role playing, 

subjective-argumentative, descriptive-interpretive and action research:

Object / 
Phenomena

Game/Role
Playing

Subjective/
argumentative

Descriptive/
interpretive

Action
research

Society Possibly Yes Yes Possibly

Organisation
group

Yes Yes Yes Yes

Individual Yes Yes Yes Possibly

Technology Yes Yes Possibly No

Methodology Yes Yes Yes Yes

Table 3: Taxonomy o f interpretive research approaches [Galliers & Land 1987]

The object or a phenomenon is that which the research is concentrated on; in the case of 

this research project, this is the ‘organisation group’. Of the four approaches, action 

research is used when the researcher becomes an active part of the research situation, 

rather than observing others. Game or role-playing is concerned with simulation, and 

may involve forecasting, and is seen as being on the border between traditional and 

newer research approaches.
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The other two approaches, the subjective/argumentative and descriptive/ interpretive, 

depend more on the researcher gathering information from situation ‘actors’. Galliers 

and Land describe the subjective/argumentative approach as being “based more on 

opinion and speculation than observations”, therefore depending on the interviewees 

expressed opinions about their perceptions of reality. The descriptive/interpretive 

approach is based more on the researcher’s observations, and is based on the study of 

phenomena (e.g. the impacts of Computer Based Information Systems) and the 

researcher’s interpretation of the phenomena in order to give the observations meaning. 

This approach also reflects the interpretations made by the IS user, as well as the 

researcher [Boland 1985].

The research approach used for this project could therefore be defined as a conjunction 

of the subjective/argumentative and descriptive/interpretive approaches described 

above. The raw data collected is affected by the subjective opinions of the people being 

interviewed, and cannot be separated from their opinions. The researcher then 

interprets the data in order to attribute meaning to the phenomena being studied, which 

will inevitably involve the opinions and world-view of the researcher. The research 

approach could therefore be said to be a description of reality as perceived by the 

interviewee and interpreted by the researcher.

Within this general research approach, a more detailed approach needs to be developed 

towards collecting the data itself. This approach must be consistent with the research 

approach outlined, so must allow the interviewees to express their opinions about the
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situation, and allow the researcher to interpret the data gathered so as to describe the 

research situation.

The approach chosen was based on that used by Straub and Wetherbe [1989], which 

they termed “Key Informant Interviews”. This is a qualitative technique, used to 

“gather informed opinion about complex phenomena” “which could assess the fit 

between organisational need and appropriate technologies”. The approach meant that 

“consensus [was] gathered from a group of experts in a particular domain”. Key 

informant interviews “not only allowed researchers to gather specific data about the 

topic of interest from knowledgeable sources but they also permitted respondents a full 

range of objective and subjective responses to the basic research question[s].” This 

meant that interviewees would be able to give their subjective opinions about the topics 

discussed, which could then be interpreted by the researcher.

4.2 Methods Used in the Research

Having established the basic research philosophy, approaches, and research design 

model that would be followed, the more detailed methods to be used to carry out this 

research project could now be established.

The choice of methods was determined first by the research approach being taken, as 

defined in the previous section, secondly by the structure of the pharmaceutical industry 

and the pharmaceutical companies, and thirdly by the restrictions placed by the 

individual managers contacted and interviewed.
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The information systems studied were those concerning scientific information in the 

research, development and regulation of new drugs, boundaries externally pre-set from 

the project inception. This project therefore covers information systems relating to drug 

candidates from the time a drug research project was chosen and background 

information gathered, through the scientific process until the product is submitted with 

the regulatory authority, and in part the interaction between pharmaceutical companies 

and the regulatory authority thereafter until registration. Following investigation of the 

company structuring and distribution of information systems and information systems 

professionals, the research was split into three sections, each covering a different aspect 

of the information use being studied. The three sections are: information groups 

serving research and development (R&D) in section one; R&D departments in section 

two; and regulatory departments in section three.

With the lack of general background literature covering information systems in 

pharmaceutical companies, it was decided to use a maximum variance sample, taken 

from the whole UK industry in order to gather information from a broad range of 

companies, an approach which would be most likely to cover the broadest possible 

range of information systems.

Maximum variance samples require certain criteria to be set in order to structure the 

sample frame. For this research the universal sample was taken as all companies listed 

in the September 1994 (Number 28) British National Formulary ‘Index of 

Manufacturers’, as this is a recognised listing of all UK based pharmaceutical 

companies with medicines on sale, and therefore likely to have R&D and regulatory 

departments.
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Having established the global sample frame, criteria were set to ensure that as broad a 

range of companies as possible would be contacted. These criteria were:

• Proprietary or Generic company

• Biotechnology or non-biotechnology company

• Therapeutic areas

The study of proprietary and generic companies would include information systems 

used to support different R&D processes, as well as company size. The biotechnology 

or non-biotechnology criteria offered the chance to compare newer biotechnology 

companies’ information systems with those of ‘traditional’ proprietary companies, and 

to see how these two types of company approached their information systems 

structuring and planning.

The therapeutic areas criteria was used to narrow the sample to those currently involved 

in developing drugs in well established but leading edge research areas; namely 

cardiovascular, respiratory, central nervous system, vaccine, and oncology research. 

All of these areas are well established medical areas, giving both historical and current 

perspectives on research methods and technology and the use of information systems. 

This would give a rich picture of the impact of information technology and information 

systems on company’s process and procedures and the changes coming from 

information technology (IT) and information systems (IS), as well as peoples’ opinions 

on these changes. Restricting the sampling to companies involved in R&D within the 

same broad medical categories meant that differences in R&D strategies would be due
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to company strategies and any effects the introduction IT and IS may have had, rather 

than different requirements of the medical areas being researched.

Company size was not used as an explicit selection criterion as this was hard to 

establish for all companies, especially the proprietary and new biotechnology 

companies. Many of the companies contacted are multi-national, so establishing 

criteria such as the sales revenue or R&D spending of the UK companies was too hard 

to define. The range of companies was also large enough to ensure that companies of 

various sizes would be visited without setting this out as a strict criterion. This 

decision was validated by the range of companies actually visited in each section of the 

research.

Having established the global sample frame and selection criteria, a minimum level of 

twelve companies was set for each section. This would give sufficient information for 

comprehensive analysis, and ensure a good cross section of companies from all the 

categories set. The range of companies actually visited was determined solely on the 

basis of those agreeing to be interviewed. Once the minimum level was reached no 

more companies were contacted, though if more companies already contacted allowed 

interviews, these were all visited.

Throughout the three research sections middle to senior departmental managers, e.g. 

Senior Information Officers, Medical Directors, Head of Regulatory Affairs and 

Managing Directors, were contacted as these would be expected to have the best 

strategic view of their department’s information activities and requirements. They 

would also have been more likely to have worked in that area within the industry for
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some time, so allowing their historical perspectives on the effects of information 

systems to be investigated, and also be involved in planning future information use and 

computer based information systems. Contact was made by letter, addressed by name 

and/or job title according to the information the pharmaceutical companies were willing 

to divulge. In some cases, the person contacted forwarded the letter internally if they 

felt others were more qualified to answer the questions raised. In other cases the person 

contacted was interviewed, but arranged for additional department members they felt 

better able to answer some of the questions to be interviewed, either altogether in one 

interview, or in a series of one-to-one interviews.

The use of structured questionnaires was considered, but there was insufficient 

information in the general literature to construct any questionnaire that could be seen as 

covering all the issues. This lack of background detail meant that there was a need to 

establish this first. The best way to do this was felt to be by conducting semi-structured 

person to person interviews, ensuring all interviews in the same research section 

covered the same topics, but also allowing freedom to develop particular points in 

individual cases.

The pharmaceutical industry is highly sensitive to the information it discloses to outside 

sources, including the information required for this project. In view of this, copies of 

the relevant interview schedules were sent out with the letters requesting interviews, in 

order to allow the people contacted to assess whether or not they would be willing to 

participate in this research project, and if they were, what information topics were 

covered and who in their company was best qualified to cover them. In some cases
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companies required that legally binding agreements be signed, restricting disclosure of 

any information gathered or identification of the company in any published works 

coming from the research, before the interview could take place.

The sensitivity of the information gathered also meant that notes were taken rather than 

recordings, as using recordings could have further restricted access to companies and 

the information gathered [Walsham 1995]. Company names are also withheld and a 

coding structure used in order to protect confidentiality. The coding structure used will 

be explained more in the next chapter, along with more details of the companies visited. 

Summaries of the interviews are contained in separate appendices at the end of this 

thesis.

The research was split into three sub-sections as outlined earlier. Within each section, 

companies were contacted based on their recorded involvement in current R&D activity 

in the therapeutic areas listed previously. Companies were contacted by letter 

explaining the purpose of the research, the style and length of interview being 

requested, and a copy of the questionnaire for individuals to see which topics would be 

covered. Follow-up letters were sent out after approximately two months, again 

detailing the research and containing a copy of the questionnaire. In the first and 

second sections, a third set of letters was sent out, containing the same information.

The response rates to the letters for each of the research sections were as follows:

-71 -



Research Section No. companies 
contacted

Repl ies: numbers (%)
Yes No No Reply

Section 1: 

r r  departments
31 12

(38.7%)

13

(41.9%)

6

(19.4%)

Section 2:

R&D departments
44 13

(29.6%)

25

(56.8%)

6

(13.6%)

Section 3:

Regulatory departments
35 12

(34.3%)

23

(65.7%)

0

(0.0%)

Table 4: Numbers o f letters sent requesting interviews, and corresponding responses
and response rates

Pilot interviews were carried out and interview schedules amended where felt 

necessary. Copies of interview schedules before and after pilot testing are contained in 

the relevant appendices at the end of this thesis. In section one this meant the inclusion 

of a formal ‘further directions’ section; in section two, question five from the interview 

schedule was no longer referred to following comments from one of the pilot 

interviewees who felt it was not well positioned in the flow of the overall questionnaire; 

and in section three the first two questions in the third section were re-worded to 

become less leading.

Due to the small number of companies willing to be visited and the relatively minor 

nature of the changes, the pilot interviews have been included in the analysis. As 

interviews are based on the personal interpretation of the environment by both 

interviewee and researcher, all data gathered is potentially useful as long as it uses the 

same basic research frame. The fact that interviews were semi-structured and not all 

interviews included identically worded verbal questions means that differences in 

question structure are less fundamental than the topics covered.
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Following the collection of the information from an interview, the written notes would 

be typed up on the next possible day. This was usually the next day, but in some cases 

interviews were carried out on consecutive days, so writing up the next day was not 

possible.

The transcripts and typed versions were then used to analyse the information collected. 

Once the thesis structure had been established the Research Findings chapter was based 

on the structure used in the interview schedules, with identical general subsections 

being used. This meant that data could be related directly from the interview reports to 

the findings, with further analysis carried out in subsequent chapters. Information was 

collected together and answers to each question compared. Questions were grouped 

according to topic, thereby allowing for the fact that not all questions were identical for 

all interviews.

The three sections of the research were analysed independently during this stage of the 

research, with the aim being to discover the range of opinions and themes in the 

answers. The companies visited in each section were not identical, the purposive 

sampling technique and response from individuals’ meaning it was the range of 

companies visited that was important, not exactly which companies these were. This 

meant that individual answers could not be easily compared between different sections 

of the research. However, once the initial analysis had been carried out it was possible 

to identify themes and to compare these between the sections, such as the topics most 

often mentioned in the ‘future directions’ section [Walsham 1995].
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The main themes from each section were then compared to develop the themes for the 

discussion chapter, where the themes are discussed in relation to the current literature.

The findings from this analysis of the interviews will now be presented, based on the 

three sections and interview schedules’ structures as described in this section.

4.3 Chapter Summary

In this chapter it has been argued that a scientific research approach was inappropriate, 

as this research project depends on the subjective views and opinions of the people 

interviewed, and cannot be repeated exactly as opinions change over time, depending 

on a person’s experiences. A different research approach has therefore been defined, 

based on using subjective accounts and interpreting these to produce findings and 

conclusions.

Following the development of the research approach to be used, the detailed method for 

gathering data to answer the research questions has been outlined. This involved semi

structured interviews with key informants, based on a maximum variance sample. The 

inclusion criteria for the companies were outlined and the roles considered as key 

informants defined. It was also decided to divide the sample into three constituent 

sections covering Information departments, R&D departments, and Regulatory 

departments.
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5 RESEARCH FINDINGS

5.1 Introduction

In this chapter, the findings from the basic research data will be presented. The 

structure of this chapter is based on the sections in which the research was conducted, 

namely: information departments serving research and development (R&D), R&D 

departments and regulatory departments.

As described in the Methodology, the companies visited were all UK based, and were 

spread across the range outlined in chapter 4. Each company will be referred to 

according to an anonymous code, used in order to retain company confidentiality. This 

will consist of a number, referring to the section of the research (Information 

departments serving R&D = 1, R&D departments = 2, Regulatory departments = 3), 

and a letter ‘A’, ‘B’, and so on, arbitrarily attributed. Codes II, 21 and 31 were not used 

due to their similarity to numbers, IM was not used due to the similarity to IM, the 

abbreviation used for Information Management; and 3M was not used to prevent 

confusion with the company of the same name. The codes used are specific to each 

section of the research, so companies 1A and 2A are not necessarily the same company. 

The alphanumeric codes used are consistent throughout the thesis, so code lA refers to 

the same section of the same company throughout all sections and chapters.

In order to give more details of companies visited, the tables below give a brief 

overview of the companies visited in each section of the research:
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Section 1 : Information Departments serving R&D

Company lA IB 1C ID IE IF IG IH IJ IK IL IN

Generic X X X X

Proprietary X X X X X X X X

Biotech X X

Non-biotech X X X X X X X X X X X X

Cardiovasc. X X X X X X X X X X

Respiratory X X X X X X

CNS X X X X X

Vaccines X X X X

Oncology X X X

Table 5: Summary o f companies whose R&D information departments were visited
during this research project
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Section 2: Research and Development departments

Company 2A 2B 2C 2D 2E 2F 20 2H 2J 2K 2L 2M 2N

Generic X

Proprietary X X X X X X X X X X X X X

Biotech X X X X

Non-biotech X X X X X X X X X X X X

Cardiovasc. X X X X X X X X

Respiratory X X X

CNS X X X X X X

Vaccines X X X X X X

Oncology X X X X X

Table 6: Summary o f companies whose R&D departments were visited during this
research project
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Section 3: Regulatory Departments

Company 3A 3B 3C 3D 3E 3F 30 3H 3J 3K 3L 3N

Generic X X X

Proprietary X X X X X X X X X X X

Biotech X X

Non-biotech X X X X X X X X X X X X

Cardiovasc. X X X X X X X X X X

Respiratory X X

CNS X X X X X X

Vaccines X X X X

Oncology X X X

Table 7: Summary o f companies whose regulatory departments were visited during this
research project
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The overall company information structures will be discussed first, setting out some of 

the broad themes from the interviews. Following this, each of the three sections, 

information departments serving R&D, R&D departments and regulatory departments, 

will be discussed individually in more detail, using the data from the companies visited 

in each section. The chapter will end with a summary of the findings, and the 

highlighting of the major information systems themes developed in this chapter, leading 

to an information systems’ orientated discussion in chapter 6.

5.2 Company Information System Structures

In this section the general company models found during this research and the overall 

company themes are described. These themes and the variations on them between 

companies, will then be discussed in more detail through this chapter.

As mentioned in the Introduction, there are two main types of pharmaceutical company: 

proprietary and generic. These two general company types have different processes for 

developing new products and information requirements and systems. Although there is 

variation between companies, hence this research project, general models may be drawn 

in order to provide some background structure.

A general model may be drawn showing how information flows through a ‘general’ 

pharmaceutical company, in order to give a framework for the following chapters:
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Figure 3: Information process in a general pharmaceutical company

The information departments are responsible for controlling the flow of information 

coming into the company, and for gathering what the company considers the 

information it requires from such external sources. This information is then stored in 

the appropriate database for R&D scientists to access. Further information is generated 

from the internal R&D process, which is again managed by the information department 

and stored in the appropriate database.

The regulatory database is separated from the other databases by a ‘firewall’ in order to 

keep the raw data from R&D separate from the expert summaries and regulatory 

submission, as required by regulatory guidelines. The regulatory databases are 

separately managed, and only supply the regulatory department. Information comes 

from the drug development process (by way of the development department), for the 

regulatory department to compile the licence applications. Information may travel from
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the regulatory department to the drug development department, but this is generally 

concerning externally set regulatory guidelines and data requirements rather than 

internally generated information.

From the companies visited in this research project, modified examples of this structure 

were found in proprietary and generic companies. Proprietary companies had separate 

information departments serving the different functions, such as R&D, regulatory, 

marketing, etc., and different databases for each function with little contact between the 

information groups serving the different functions. In company IL, the differentiation 

went even further, with separate information groups and database systems for the 

research and development functions.

There was contact between drug development departments and the regulatory 

departments, based on the need to pass information gathered from the drug 

development trials on to the regulatory department for the regulatory department to 

compile the licence submission. However, this link was carefully regulated, and did not 

involve joint databases or information systems between the two departments. The 

regulatory departments’ views of this link will be developed further in section 5.5.

Companies’ IE and IK were aware of this segregation of information groups, and saw 

it as a potential problem that needed to be solved in the future. Company 2N had 

already begun to use the information structure to alter its company structure, based on 

the business process re-design (BPR) methods mentioned in chapter 3. For company 

2N this had led them to separate research and development and instead link 

development and regulation, following the information flow, although there are limits
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on how closely these departments can share data under the regulatory guidelines as 

mentioned above. The aim in all three cases (IE, IK and 2N) was to produce a less 

interrupted information flow through the drug research, development and regulation 

process.

Generic companies had different information structures to the proprietary companies, 

due in part to the different physical structure of the companies and their differing drug 

development processes. Physically, the generic companies were based on one main 

site, with scientific research, manufacturing and storage together on one site and few if 

any remote subsidiaries. Reflecting this, generic companies had a more integrated 

approach to their information systems structure. There was one information department 

responsible for the whole company rather than many smaller departmental groups, and 

the use of a single information database for all departments in the company, including 

company IF which was still planning its computer based information system when 

visited. Regulatory issues were dealt with separately in accordance with the regulatory 

guidelines to ensure the security of the raw data.

Other factors were also found to affect information system structures. For the 

proprietary companies, the country in which the parent company was based also 

affected their information systems’ structure. Companies now targeted their R&D in a 

few countries, with the ‘home’ country usually being the main centre, reflected in the 

number of UK subsidiaries of overseas companies not carrying out discovery research. 

This affected the information needs of the company, and meant the intensive external
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information gathering needed to support the research scientists was not required, so 

information departments tended to be smaller and concentrated more on internal 

information management and control. The different structure of both the companies 

and their information structures was reflected in the fact that the information 

department and development department staff interviewed in companies without 

discovery research capabilities usually had a much closer link with regulatory concerns 

than their counterparts in companies also serving discovery research information needs.

The development of global pharmaceutical companies means that information systems 

are now also becoming global. Companies often managed their databases centrally, 

collating information from their national subsidiaries, then downloading the 

information each national subsidiary required from the central databases. This was felt 

to be the most efficient method of controlling the company’s information gathering, 

preventing duplicate information searches, and reducing the size of the information load 

the subsidiary companies were required to manage.

The three main departments outlined in Figure 3, the information department serving 

R&D, the R&D department and the regulatory department, will now each be discussed 

in turn.
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5.3 Information Departments serving R&D

5.3.1 Information Department Roles

Information departments or information groups (the two terms were used 

interchangeably by pharmaceutical companies) in the companies visited differed in their 

roles and the services they offered to the R&D departments. Some were purely 

information gathering groups, providing information to the R&D departments, whilst 

others combined the information gathering group with the information technology 

support group as subsections of one department:

Generic Companies Proprietary Companies

Information gathering 
group separate from IT 
group

lA, 1C, IH IB, IK, IL

Information gathering 
and IT groups together 
in same department

IF ID, IE, IG, IJ, IN

Table 8: Structure of information groups in Information departments serving R&D

The generic companies tended to separate information gathering and information 

technology (IT), mainly due to the small amount of information gathering that was 

required. Information gathering groups were often one or two people, and most 

information was handled on paper so the person gathering the information did not 

always have great information technology or information systems (IS) expertise. 

Company IF was only planning their information system when interviewed, but was
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intending to write their own software, and therefore proposed running IT and 

information gathering together under the auspices of the technical director.

The proprietary companies were spread between the two models. The companies with 

r r  and information gathering separate were companies IB and IL, neither of whom had 

extensively developed information systems, and company IK which had a deliberate 

policy of not using computer based information systems to supply all the information.

The proprietary companies who did have the IT and information gathering groups 

within the same department depended far more heavily on their computer networks to 

distribute information from external sources to their scientists. The FT departments, 

responsible for maintaining and upgrading the system where necessary, were therefore 

important to the success of information distribution.

Information group staff in all companies except IE and IN had scientific backgrounds, 

with additional information qualifications, generally an MSc Information Science or 

related topic, regardless of the department model in Table 8. Company IE had a mix of 

staff with scientific and IT backgrounds, whilst company IN was recruiting purely IT 

professionals, as they felt retrained scientists no longer had all the IT skills required.

5.3.2 Information System Structures

The information systems managed by the information groups were centred on the 

databases for externally gathered information and internally generated data (see Figure
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3), as well as the computer based equipment used by the R&D scientists in drug 

discovery and development (see section 5.4).

The generic companies did not have large or wide ranging computer based information 

systems, reflecting the nature of their development process. Companies’ lA and 1C 

had just one database covering the entire company, centred on product information used 

in communications with buyers and users of their medical products, as opposed to 

scientific information used for internal R&D processes. Company IH was larger than 

the other generic companies, and had databases for externally gathered and internally 

generated information, but had not developed a network connecting all users.

The proprietary companies’ information structures were more like that in Figure 3. 

There were separate databases for externally gathered and internally generated 

information, reflecting the different nature of the data they contained. The externally 

gathered information was largely text based, whereas the internally generated data was 

mostly numeric or graphical. The two data sets were also used differently by the 

scientists, with externally gathered information used more in the early stages of 

research projects to guide the choice of candidates, whereas internally generated data 

was used further along the R&D process for candidate refinement. These differences in 

the use and purpose of the two information types further strengthened the separate 

database rationale.

In more recent years there had been increasing computerisation of the equipment used 

in research and development, especially in discovery research. Many new pieces of 

equipment now contained a personal computer (PC) within the equipment, running pre
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installed software. This allowed the equipment to analyse sets of figures automatically, 

or produce spectral traces with the chemical groups automatically identified. Many 

companies had linked these pieces of equipment into the information system, allowing 

the data to be automatically transferred to the internally generated information database.

In all but one company (IL), the databases for externally gathered and internally 

generated information were constructed from public domain packages (e.g. Oracle, 

Dare). Commercial packages were seen by the companies as being easier to install, 

support and update as this work was carried out by the external specialists. This meant 

the pharmaceutical companies did not need large computer programming or technical 

support staff teams. The external software companies were able to concentrate fully on 

developing new software, so problems could be solved sooner, and the programming 

specialists could react faster to new developments in IT and introduce new packages to 

take advantage of the advances.

Company IL, however, had just installed an internally written database package, on the 

basis that this would allow the database to be tailor-made to fit the company 

requirements. They saw commercial packages as being too generic, meaning there 

would have to be some degree of customisation anyway either by them or the software 

company. In view of this, it was felt cheaper and easier to write, maintain and upgrade 

the software in-house. The company ran an IT department to support the software it 

had in the company, so the use of programmers and technical experts to write their own 

software was not seen as a major issue, more an extension of skills they needed 

anyway.
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The influx of computer-driven pieces of equipment and integrating these into the 

information system as described above raised two main issues for companies. The first 

was the problem of linking each piece of equipment into the information system, as 

different companies manufactured each piece of equipment, each with their individual 

PC and software standards. Some companies such as IH had not yet done this, so had 

to transfer the electronically recorded information on disk between the equipment and 

the information system. Other companies, such as IB and IN, had managed to 

integrate the pieces of software, but only by using extra ‘linking’ software packages to 

allow the data generated to be transferred to the relevant database. This integration 

problem was compounded by upgrades or the introduction of new equipment. With no 

universal software standard, the new equipment with new software may require the 

pharmaceutical company to install new or updated pieces of linking software in order to 

maintain the integrity of their data transfer and information systems.

The second issue raised was validation. Under the Good Laboratory Practice (OLP) 

guidelines, all equipment must be validated to ensure it is producing accurate readings, 

as any errors incurred during electronic data transfer will affect any data analysis carried 

out or conclusions reached from the analysis. The accuracy of the raw data recording 

and data manipulation must be validated for all new pieces of equipment, even 

upgrades of existing equipment. For computerised equipment with greater data 

processing and manipulation capacities, the amount of validation has increased, 

bringing an increase in the amount of paper generated. A wider variety of computerised 

equipment is now available, especially for sample analysis, again bringing an increase
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in the amount of validation required and therefore an increase in the amount of paper 

produced. Software is often upgraded, and companies may replace equipment with 

newer versions more often now than before computerisation became widespread, 

requiring yet more validation both for the accuracy of the new piece of equipment and 

the accuracy of any data transfer from equipment to database.

There was the feeling in company ID that as a result of all these potential increases in 

the need for validation, as well as increasingly stringent validation requirements, the 

introduction of computerised equipment had led directly to an increase in the amount of 

paper produced, rather than the anticipated decrease. All this meant that the paperless 

system envisaged by companies IG and IN was now further away because of 

computerisation, not nearer.

5.3.3 Information Services

The information services supplied by the information groups covered the gathering of 

external information (e.g. sources, media, collection prompts and methods), the 

management of the databases used to store the information (e.g. how the information 

was stored and processed, security and access, back-ups), and the control of the 

information circulation and dissemination (e.g. approaches and methods for 

dissemination, methods and media used, control of access to the information). The 

basic process is essentially in, hold and out, and was true of all companies visited, 

though there were significant differences in approaches and operations at each stage. 

The findings from each stage of the information gathering and dissemination process 

will now be dealt with in turn.
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All the companies gathered information on scientific advances, competitor activities 

and market analysis. The information on competitor activities (other companies’ 

research programmes, sales figures, etc.) and market analysis (general sales trends, 

research trends, etc.) was used to inform the research strategy as part of the long-term 

direction of the companies R&D. The scientific information was directed at project 

areas currently being researched, and those the company was intending to begin 

researching.

It was important for companies to be able to supply their scientists with all the 

necessary scientific information in order to support the best possible research. The 

information need was more intense for proprietary companies than generic, reflecting 

the different natures of dmg development being carried out, as detailed in chapter 2. 

Proprietary companies required information on diseases and their biochemical causes, 

whereas generic companies wanted information on the chemical composition of the 

medicines that they were attempting to copy.

Companies used a selection of media and sources for their information gathering. 

Sources included commercial on-line databases such as MedLine, Derwent, DataStar 

and STN, which were accessed for the latest scientific and research information. CD- 

ROM versions of similar data, including PharmaProjects and Derwent amongst others, 

were used, but more for the scientists to access than information groups. Most 

companies used paper journals as a reference resource, though generics also used paper
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copies of sources such as Current Contents (company IH). The balance of media used 

differed between information groups and research scientists:

Information sources used by the 
information group

Information sources used by the 
scientists

Paper CD-
ROM

On-line Company
database

Paper CD-
ROM

On-line Company
database

lA XX X XX

1C XX XX

IF XX XX

IH XX XX XX

IB XX XX XX XX

ID XX XX XX XX XX

IE XX X XX X XX

IG X XX X XX XX

IJ XX X XX XX XX XX

IK XX XX XX

IL XX XX XX XX XX

IN XX XX XX XX XX

XX Primary source X Secondary source

Table 9: Information sources used by information groups and research scientists 

Generic companies are shown in the upper section, proprietary companies in the lower

There is a general trend through the proprietary companies for the information group to 

gather information from paper and on-line sources, with the scientists not generally 

being allowed access to on-line information sources, but being able to use internal 

databases as well as paper and CD-ROM based sources.
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The differences in sources used between the generic companies in the upper section of 

the table and the proprietary companies in the lower section were mostly due to cost 

and company size. The generic companies used paper sources for historical 

information with the information group having the option of using on-line databases if 

up-to-date information was needed for anything. The size of the companies and nature 

of the drug development process meant that there were few people needing access to 

such current information, so it was possible to use one computer, making access to the 

databases cheaper. The generic companies did not use CD-ROMs due to the costs, 

nature and timeliness of the information. Most CD-ROMs are updated monthly, and as 

the generic companies did not use routine on-line searching to supplement the CDs, the 

information would get further out of date until the new CD arrived, when the process 

would start again. The information was usually scientific or commercial, both of which 

generic companies could gather satisfactorily from paper based sources.

Proprietary companies used greater amounts of information, and expected scientists to 

search for their own information to some extent depending on company approaches, 

which will be discussed later in this section.

CD-ROM sources were usually stand-alone. Company IN had networked their CD- 

ROMs, but had found the network was unable to cope with the volume of information 

this encompassed. Company IL had just begun installing CD-ROMs in their library, 

and saw this as a good way to bring scientists into the library.
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Once the information was gathered most information groups transferred it to the 

internal database for externally gathered information. One advantage of using on-line 

databases was that most companies were able to download the information directly into 

their own internal databases. The information could then be processed and 

disseminated without the company running up large on-line charges. Paper based 

sources were usually left on paper, though company IN put internally written abstracts 

of articles on their internal database.

Amongst the proprietary companies, the exceptions to the use of internal databases as 

the primary information sources for the scientists were companies IJ and IK. 

Company IJ had no formal internal database but allowed scientists direct access to the 

information sources, including being the only company to allow scientists direct access 

to on-line sources. Their view was that the scientists would know best what 

information they were searching for and their computer searching techniques were 

thought to be good enough, with support from the information department if necessary. 

Although company IJ was currently a small subsidiary of an overseas parent, they felt 

that any growth in company size would not change this approach.

The other company without a large internal database as the primary source was IK. 

This was determined by their information provision approach to allow the scientists to 

do as much of their own searching as possible. Paper and CD-ROM based sources 

were kept in a central library for the scientists to search, with support from the 

information department only for new project information or specialised information 

searching. In this way the company hoped to promote a more serendipitous approach to 

research and information gathering, the aim being to encourage the scientists to cover a
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wider range of information than if information was gathered electronically using tightly 

defined keywords.

When the information had been gathered into the database, the information groups were 

more relaxed about access and security. As already mentioned, information groups and 

databases were specific to certain departments, which had the impact of limiting the 

number of people with access. Within the department, information groups were eager 

to supply the scientists with as much information the information professionals 

considered relevant as possible. The issues of relevance and supply methods will be 

dealt with in more detail later.

Approaches and methods of information supply were important to the way information 

departments related to the scientists. Within the information departments visited there 

were two general approaches to the way information was supplied to the scientists. One 

approach was for the information department to retain full control over all the 

information supplied, the "information group driven" approach. Scientists were 

expected to request information from the information department, which would then 

carry out the information searches and supply the scientist with the search results. The 

information gathered may also be interpreted by the information group before reaching 

the research scientists. The other approach was for the information department to 

routinely supply a broad range of information covering all the current research areas 

being undertaken by the company, then allow the scientists to search through the 

information gathered for the specific information they wanted, the "scientist driven" 

approach. The information topics covered were determined by the research being
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carried out, rather than specific requests from scientists. The information the scientists 

saw was more likely to be primary information, rather than interpreted summaries.

Both of these approaches could be seen in the companies visited:

Generic Companies Proprietary Companies

Approach 1:

Information group driven
lA, 1C, IH, IF IB, IG, IL, IN

Approach 2: 

Scientist driven
ID, IE, IJ, IK

Table 10: Information gathering approaches in companies visited in section one

The generic companies’ use of the information group driven approach was based on the 

fact that their information need was low, and centred more around scanning for possible 

drugs to manufacture. There was little interpretation of the information needed by the 

scientists, and the ‘information groups’ consisted of one or two people in the generic 

companies visited, as already mentioned.

In the proprietary companies, both approaches were used. Those companies using the 

information group driven approach saw it as a good method for controlling the amount 

of information being gathered and processed, thus ensuring there was as little 

unnecessary information gathering or duplication of searching as possible. The 

information group were seen as the people best trained to scan through the various 

information sources, especially the on-line databases, and would be able to do this more 

efficiently in terms of time taken and accuracy of searching than the research scientists.
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The companies with the scientist driven approach saw the scientists as the best people 

to judge what information was most relevant to them. The information group managers 

in these companies felt that this approach allowed the scientists time to look through a 

wider range of information sources, so they could build up a broader knowledge base. 

From this broader knowledge base, scientists would hopefully find more varied 

research approaches, so making it more likely that the company would be able to 

develop a unique drug. Company IK felt that making scientists search for their own 

information would make them think through what information they needed and why, so 

helping them think through what approaches they could take to solving scientific 

research problems.

The means used to distribute the latest externally gathered information to the scientists 

was also important for companies. Most of the companies visited supplied some form 

of current awareness bulletin containing what the information group saw as the most 

generally important new information about new scientific research and the companies 

own marketed medicines, though the media used and distribution method differed:

Generic Companies Proprietary Companies

No bulletin produced 1C, IF, IH IJ, IK

Bulletin circulated on paper lA IB, IL

Bulletin circulated electronically ID, IE, IG IN

Table 11: Media used for distributing current awareness bulletins

The generic companies, as explained earlier, usually only had one or two people

collecting information, mostly from paper sources, and small numbers of people on the
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circulation list. The small numbers of people needing such information meant the 

generic companies could pass information around by hand to specific people on request, 

hence the lack of formal current awareness bulletins.

Companies’ IJ and IK did not produce any bulletin as another means of coercing their 

scientists to search for their own material. These two companies both had a scientist 

driven approach and saw the non-production of current awareness bulletins as part of 

this approach. Without any information supplied to them, the scientists would have to 

search for the information they wanted, which would also include them having to work 

out what information they needed, therefore gaining a better understanding of their 

research and hopefully producing better solutions (Company IK).

Companies’ IB and IL produced paper based awareness bulletins as these were felt to 

be more serendipitous from scientists to search through. Information from external 

sources was largely gathered from paper sources, and it was felt easier to keep the 

bulletins on paper, rather than trying to scan articles onto a computer database.

Companies’ ID and IE, with a scientist driven approach to information provision 

similar to companies IJ and IK, produced electronically based awareness bulletins 

which were disseminated throughout the R&D department. Scientists could then 

choose topics of interest to them from a menu, so they would receive only the articles 

about the requested topics from the general bulletin. The scientists would then have to 

scan through the articles they received, but the initial targeting would allow some 

saving of time and effort. The information group in company ID scanned external on

line databases weekly and downloaded the articles directly to the internal database for
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distribution around the network, so the scientists still received ‘raw’ information to 

look through, but on their computers rather than paper journals.

Companies’ IG and IN also used the computer network for distributing the current 

awareness bulletins, and the choice of media was again determined by the information 

group approach to information provision for the scientist. However, the information 

gathering was tightly controlled by the information group, and the choice of electronic 

bulletins was seen as part of this approach. The aim for company IG was to create a 

“library at your desktop”, eventually leading to a paperless system, though this would 

take another generation of scientists to achieve.

Company IB was worried that the growth in electronic information sources, such as 

CD-ROM, could threaten the future information base. They saw the information they 

gathered as being relevant for up to ten years, which included much material not stored 

electronically. There was a worry that people would try to introduce paperless 

information systems, so any information not electronically stored would be either lost 

or hard to search for, which could then limit the volume of available information in the 

future and so hinder future research. Although this theme was not explicitly repeated 

by other companies, only companies IG and IN were looking towards developing 

paperless information provision, all other companies relying on a mix of paper and 

electronic.

The mix of paper and electronic sources was most obvious in the company run libraries. 

Companies such as ID, IK, IL and IN all managed central libraries, where paper 

copies of journals were stored for scientists’ reference. Companies’ ID, IL and IN had
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installed their CD-ROM readers in the libraries as another means of encouraging the 

scientists into the libraries, rather than depending on the internal database.

5.3.4 Future Directions

The companies visited were generally happy with impacts the introduction of 

information systems had brought so far, but were aware that there were other 

developments which could further improve their information systems.

The most common development companies talked about was the introduction of 

Computer Assisted Product Licence Applications, CAPLAs. Two thirds of the 

companies discussed CAPLAs and their preferred format:

lA IB 1C IF IG IJ IK IN

Paper dossier X

Disk CAPLA X

On-line CAPLA X X X X X X

Table 12: Formats for regulatory submissions wanted by information groups serving 
R&D, for companies discussing CAPLAs

Company lA  felt that any move to CAPLAs would be some time off, and paper 

versions would still be needed. They were waiting for the Medicines Control Agency 

(MCA), the UK regulatory authority, to give some lead as to the ‘right’ CAPLA, as 

small generic companies could not afford to choose the ‘wrong’ software packages that 

may then disable them from compiling the approved CAPLAs.
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Company IB wanted a compact disk based document, with the current paper style 

application reproduced on a CD, allowing easier searching and extraction of data 

without affecting the way dossiers were prepared and constructed. This would be more 

of a change of format than process as the paper dossier format would still be used, the 

main benefit being seen by the company as increasing the speed of approval, as the 

regulatory authorities would be able to manipulate information to suit their individual 

preferences.

Other companies’ (1C, IF, IG, IJ, IK, and IN) were looking towards a fully on-line 

system with direct links between companies and the regulatory authorities. This would 

allow companies to submit an application straight from the database rather than having 

to produce a physical dossier, either on paper or on disk. Companies were currently 

waiting for some lead from the regulatory authorities, such as the Medicines Control 

Agency (MCA) (e.g. company 1C), before they made any moves towards any on-line 

CAPLA. Company 1C was also concerned that on-line CAPLAs could allow the 

regulatory authorities to encroach too far into the pharmaceutical companies’ territory, 

and bring the regulators too close to being able to inspect the pharmaceutical 

companies’ database itself. There was a feeling that a distance between pharmaceutical 

companies and regulators should be maintained. Company 1C therefore appeared to 

maintain an interesting desire for the MCA to become involved by setting standards and 

opening themselves up to direct links for external companies to access the MCA’s 

information system, but only as long as the pharmaceutical companies did not have to 

follow suit, especially in allowing reciprocal access.
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Another major issue following from the introduction of computer based information 

systems is the protection of data ownership and data security. There was concern over 

the ease of transfer and lack of copyright controls over electronic data, allowing almost 

limitless copying without any means of regulation. Companies wanted to be in full 

control of their information resources, and were nervous about anything that might 

weaken their grip. Someone sending the wrong file to the wrong person was a worry 

for many, especially with the Internet as information would then be open in the public 

domain, as was the ease of removing a CD disk containing an electronic licence 

application compared with trying to remove a paper version consisting of 200 lever arch 

files.

The concerns over copyright controls extended to the issue of maintaining the quality of 

information used by pharmaceutical companies, especially scientific information for the 

research scientists. There was a worry that lack of copyright and the accompanying 

ownership by an individual or organisation of what was published, there would be no 

responsibility for accuracy and quality when information was published. This was felt 

to be particularly acute with information on the Internet, as there were currently no 

regulations to ensure the quality and accuracy of information.

Allied to these concerns were companies’ attitudes to using the Internet. Company IL 

had begun to allow the scientists Internet access from a single computer in the library 

which was not connected to any other computers. There were concerns about the safety 

of linking the Internet to the company network, as viruses could be imported and the 

wrong files exported.
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Companies could see no solutions to the problems of data security and electronic data 

interchange (for example Computer Aided Product Licence Applications (CAPLAs)) in 

the short term, but were aware that solutions would have to be found soon as the 

amount of information electronically stored and transferred increased. It was expected 

of external organisations, especially the MCA as the UK regulatory authority would set 

standards for the pharmaceutical companies to follow. The feeling from the 

pharmaceutical companies was that issues such as CAPLA formats were outside their 

core competency, therefore providing solutions was also beyond their remit.

5.4 Research and Development Departments

5.4.1 Company Structures

As explained in the Introduction, generic companies do not carry out full R&D 

programmes, so only proprietary companies were visited in this section of the research 

project. As also discussed in the introduction, companies based in overseas countries 

do not always have full R&D capacities outside their ‘home’ country, some only 

running clinical trials in their UK subsidiaries to gain the necessary data for regulatory 

approval in the respective country.

The company types visited in this section of the research may be summarised thus:
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Company UK
Owned

Foreign
Owned

Research 

in UK

Development 

in UK

2A X X

2B X X

2C X X X

2D X X

2E X X

2F X X

2G X X X

2H X X X

2J X X

2K X X

2L X X X

2M X X X

2N X X X

Table 13: Details o f company ownership and UK R&D functions for companies visited
in this research section

Two companies carried out basic research only in the UK. One company, 2E, had not 

developed products far enough to begin formal drug development at the time of the 

interview. The other company, 2F, was owned by a parent company based overseas and 

carried out research and early trials only in the UK, clinical trials from phase 2 onwards 

being taken over by the parent company.

One company, 2C, was a small biotechnology company with no overseas presence, 

carrying out all research and development at one site in the UK.
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Companies split their medicine development process into two distinct phases, namely 

research and development. The two stages were characterised by very different 

techniques and methods, and were subject to different regulatory pressures. The exact 

point of transfer from research to development differed slightly between companies 

depending on their internal structure, but in general, development began with formal 

clinical trials. Research covered the process of candidate design and optimisation, with 

information generated primarily for internal use in candidate development. The 

regulatory pressures here were directed at the validity of the equipment used, and the 

quality of the practices. Once the final candidate was selected, the process of formal 

development began at clinical development. From here on the compound structure was 

unchanged, and the tests carried out were directed towards refining the medicinal form 

and dose, and ultimately launching the candidate as a medicinal product. Information 

generated during this stage was primarily used to support the licence application as 

opposed to primarily internal uses. The regulatory pressure was on the validity of the 

data and analysis, and the proof of quality, safety and efficacy as outlined in the 

Introduction.

5.4.2 Research and Development Strategies

Although R&D strategies are not purely an information systems issue, they do include 

and are influenced by information systems. Companies discussed their R&D strategies 

in terms of the information used, and the effect this had on planning R&D and the R&D 

technology and information systems structures.
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Different companies had contrasting approaches to forming strategic plans. Some 

companies, including companies 2L and 2N used externally gathered information such 

as market trends, competitor performance and likely competitor research activity to 

generate formal strategic plans to guide their research efforts. From an analysis of this 

information and other indicators such as the company’s own research history, company 

boards would form strategic plans covering the future direction of scientific research, 

and the therapeutic markets the company was hoping to penetrate.

Company 2L generated a ‘10/3/1’ plan, with R&D strategies for the next 10, 3 and 1 

years respectively. If the one year plan showed any great deviance from the longer term 

plans, the 10 and 3 year plans would be re-evaluated. Other companies were not as sure 

as to the value of strategic planning for as long as ten years ahead. Company 2N did 

not produce such formal strategic plans, but saw strategic plans more as a set of 

guidelines that would guide R&D without restricting it exclusively to set therapeutic 

areas. Company 2H felt it was too hard to predict markets far enough ahead to be able 

to make firm strategic decisions. They did have a company policy on the therapeutic 

areas they would concentrate on, but would not exclude other research if it was felt 

likely to lead to a marketable, profitable drug.

Likewise there was some debate as to whether externally generated information about 

scientific research, for example from sponsored academic research programmes, could 

be considered strategic by the pharmaceutical companies. Company 2L believed that 

certain basic research information could be kept unique to the company for long enough 

to allow them to gain a strategic competitive advantage over their competitors.
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Company 2H disagreed, believing the large amount of data needed for a drug research 

programme could not be kept unique for long enough to allow one company to gain a 

competitive advantage. Company 2H felt different companies developed drugs at 

different rates, which would outweigh any possible time advantage from the use of 

information sources. The primary issue was the speed with which a company could 

capitalise on any lead discovered from primary research.

Information systems have an important role to play in information strategies, in terms 

of information gathering and distribution as already discussed, and using tools such as 

group-ware, e-mail and database management systems (DBMSs) facilitating easier 

access to the collected data and conununicate it with others in the company to decide 

R&D strategies.

5.4.3 Research Technology and Information Systems

The technological and IS tools used in the research stage can be split into two groups, 

namely the scientifically oriented technologies such as molecular modelling and 

synthesis planning, and the office based tools such as databases, word processors and 

spreadsheets.

There was also widespread use of project management tools by the larger companies to 

co-ordinate their drug development programmes as companies often had many different 

drugs at different stages of development, and computer tools were becoming essential 

for managers to track the progress of all their trials programmes.
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Some of the data generating technologies were more common across the companies 

than others. The tools used were high throughput screening (HTS), computer assisted 

molecular design (CAMD), quantitative structure-activity relationship (QSAR) and 

combinatorial chemistry (CC) and synthesis planning, as described in chapter 2:

Computer
Tool 2C 2E 2F

Con

2G

ipany

2H 2L 2M 2N

HTS X X X

CAMD X X X X X

QSAR X X X X X

CC X X X

Synthesis Planning X

Table 14: Computer-based tools used by companies with discovery research functions
in the UK

Of the techniques listed in the table above, HTS is based on analysing many compounds 

at a time via a series of screens in search of lead candidates. The others, CAMD, 

QSAR, CC and synthesis planning are more in keeping with a targeted research 

approach which takes a known site of disease activity and seeks to design a compound 

to deactivate the site in some way.

High throughput screening was being developed as a means of screening many 

thousands of compounds from internal compound libraries in a short space of time. 

HTS was seen as more of a robotics development rather than information technology,
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though the developments in IT such as data capture were vital to being able to use HTS. 

As a result of these advances, companies were now able to screen hundreds of 

compounds each week, rather than tens as before.

Company 2G was still sceptical about the results from HTS, as the accuracy of the 

process still depended on the quality of the screens, not on the technology. The 

increase in the speed of processing and analysis would do nothing to improve the 

proportions of false negatives and positives resulting. Despite these misgivings, 

company 2G still used HTS, and was developing a compound database.

The other technologies listed were based more on computer modelling tools, aimed at 

allowing scientists to design many possible drug molecules and test them in computer 

models, rather than laboratory tests. The tools depend on the scientists knowing about 

the structures of molecules involved and something of the disease mechanism.

CAMD was used to design basic templates for possible drug compounds, which could 

then be manufactured for screening in the laboratories. There was a feeling that the 

technique was not yet able to design structurally exact molecules as had been hoped a 

few years ago. Company 2E felt this was due to the poor current state of knowledge of 

molecular biology restricting the development of better computer programmes, rather 

than limits of the programming itself. This also meant that significant improvements in 

CAMD packages would depend on advances in the understanding of molecular biology, 

which could take some time.

CAMD was not used by companies 2C, 2F or 2H. These companies were developing 

biotechnology products, and felt CAMD had little value to offer. Much of their
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research used protein engineering and required the development of a logical rationale to 

elucidate possible drug protein sequences, rather than designing and targeting particular 

compounds.

QSAR was also widely used, though much later in the candidate refining process. The 

technique is only really applicable in comparing molecules with minor structural 

differences, so there needs to be a more precise target compound structure than is 

necessary with other techniques such as CAMD or combinatorial chemistry. Company 

2G was also concerned about the amount of disruptive ‘noise’ QSAR generated 

disturbing the results and possibly making the technique less accurate and reliable, and 

therefore less useful in refining precise compound activities.

Combinatorial chemistry (CC) was less widely used. At present it is seen as directed at 

the biotechnology companies, though this was not conclusively reflected in the 

companies using the technique. Only about half the companies conducting 

biotechnology based research used combinatorial chemistry.

CC generates many hundreds of possible amino acid sequences in the computer 

programme, which then need to be sifted through by the computer to find the best 

candidates. Company 2E thought the rationale behind combinatorial chemistry was 

more in keeping with targeted research than other techniques such as QSAR, and could 

be used to do some “quasi-QSAR”. They felt CC was also better for relating the 

compounds designed to common sense and empirical data than CAMD, though neither 

of the other biotechnology companies who did not use CAMD used combinatorial 

chemistry instead.

- 109-



Synthesis planning is a more recent innovation, using computer databases of chemical 

reactions to plan possible synthetic routes to known end products. As the end product 

is needed, this tool is only useful after earlier research, possibly using tools such as 

CAMD, has been carried out. Only known reactions can be used, so this process is only 

capable of developing novel synthetic routes, not new reactions. However, scientists 

may scan a far greater number of reactions in less time using the computer compared to 

using paper sources, thereby not only possibly cutting the time taken to plan the best 

possible synthetic route, but also allowing the scientist to scan more reactions and so 

broaden the choice of possible routes.

Discovery research information systems, covering candidates until they went into 

formal clinical trials, contained information from both external sources, gathered by the 

information group as discussed earlier, and from the internal research process.

The office based tools were used to present the analysed data for general circulation, 

usually in the form of word processor generated reports. Data analysis was usually 

contained in spreadsheet tables, and companies which had managed to link their 

computerised equipment to their databases and office systems data analysis tables and 

spectral traces could be automatically inserted into documents.
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5.4.4 Drug Development Information Systems

The drug development process, covering clinical trials, is largely determined by the 

regulatory requirements. The early clinical trials set standards such as safe doses, etc. 

for later clinical trials, but overall the process was seen by the companies as an exercise 

on gathering the necessary information for the regulatory submission.

The data process for clinical trials was similar to that for the information groups, and 

can be summarised as data input, data processing and analysis, and information output. 

For drug development the ‘data input’ included gathering the data from the clinical 

trials and entering this into the relevant database. This process could also include the 

gathering of information from external sources if Contract Research Organisations 

(CROs) were used to conduct clinical trials. The ‘data processing and analysis’ was the 

storage, unblinding and statistical analysis of the data gathered from the trials, and the 

‘output’ was the passing of the analysed data and summaries to the regulatory 

departments for them to compile the licence submission.

The biggest impact on incoming data formats was contracting out of clinical trials by 

pharmaceutical companies. Companies each had their own policy on contracting out:
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Degree of Company
contracting out
of clinical trials 2A 2B 2C 2D 2G 2H 2J 2K 2L 2M 2N

None X X

Some X X X X X X

All X X X

Table 15: Contracting out o f clinical trials in companies with drug development
programmes in the UK

As can be seen, the extent of contracting out varied between companies. Company 2B, 

a foreign owned company, decided against contracting out in order to retain full control 

over the drug development process. External clinical trials administrators were used to 

run some clinical trials, but these people were employed on short term contracts by the 

company rather than being employed as external third parties. Clinical trials protocols 

and plans were set by the parent company and sent out to the overseas subsidiaries in 

countries where the clinical trials were to be carried out. In this way the parent 

company was in full control of all stages of drug development world-wide, and was 

able to control data formats and trials’ project management.

Those companies outsourcing some of their clinical trials concentrated on contracting 

out later phase trials, especially phase 3, as the companies perceived less competitive 

advantage could be gained from other companies knowing what drug candidates they 

were developing from patent registrations or commercial databases such as 

PharmaProjects or Derwent. More sensitive details from the clinical trials would be 

covered by secrecy terms in the contracts with the CROs, so protecting the 

pharmaceutical company as much as possible.
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Other companies such as 2K categorised trials into those they saw as strategically 

important to the company, which were kept in-house, and those they saw as less of a 

security issue, which they outsourced.

The reasons for contracting out later clinical trials centred on staff issues. Companies 

such as 2N had just had a large volume of clinical trials, and had used CROs to carry 

out the trials they were unable to conduct internally. They were now looking to use this 

strategy in the future, retaining a certain number of in-house trials’ teams, and 

outsourcing any programmes they could not provide staff for internally.

The companies that contracted out all of their clinical trials differed slightly in their 

company structures. Company 2A was owned by an overseas parent, and had been set 

up to carry out clinical trials only and was now slowly expanding the amount of R&D it 

carried out. The use of CROs had been a decision taken by the parent company, 

allowing the UK subsidiary to remain small and focused on certain product areas. The 

CROs used tended to be the larger CROs, as company 2A felt these CROs would be 

able to ensure any reports were written on software compatible with the pharmaceutical 

company’s software. Small CROs were not felt to be able to support comprehensive 

enough information systems to have the necessary software, and there was no advantage 

seen in contracting out clinical trials to keep the company small if they then needed to 

employ people to manually re-enter clinical trials’ data and reports.

Companies’ 2C and 2D were both small companies using CROs to keep staff levels and 

costs as low as possible. Company 2C was small and could not guarantee a continuous
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flow of drugs through clinical trails, so any clinical trials staff would not be guaranteed 

a full workload throughout the year. Using CROs was a good way to avoid such 

problems and expenses, as the CRO could be used for as long as the trial took to 

complete and report on, so saving having to employ people without work a guaranteed 

full time work load.

Company 2D was mn as close to a ‘virtual company’ as possible, outsourcing all but 

essential functions, in order to keep costs and staff levels as low as possible, as they 

developed drugs with small profit margins and therefore needed to save as much money 

as possible. The use of CROs was therefore part of the business strategy, aimed at 

maintaining the small size of the company. The CROs were expected to compile 

reports on software compatible with the pharmaceutical companies, though there was 

no direct electronic link between the pharmaceutical company and CROs. The data 

gathered from clinical trials was also stored off-site, which company 2D felt was more 

easily accessed than if the data was internally stored.

Once the clinical trials have been completed, the data or reports have to be sent back to 

the pharmaceutical company. This will be true of clinical trials conducted internally, as 

the trials site will be separate from the site where data analysis will be carried out. The 

formats for this data exchange in the companies were:
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Format used to 
transfer data from

Company

trials centre to data 
processing centre

2A 2B 2C 2D 2G 2H 2J 2K 2L 2M 2N

Paper XX XX XX XX XX XX XX XX XX XX XX

Disk X X

Direct electronic link E E E E

Table 16: Data formats for incoming clinical trials data. 

Companies 2B and 2H did not use any CROs.

XX
Primary Secondary
method X method E

Experimental
method

From this table, it can be seen that paper was still the dominant format for the transfer 

of clinical trials data, either internally between the laboratories and data processing 

centres, or between external CROs and the pharmaceutical company.

The lack of remote data entry systems between pharmaceutical companies and CROs 

was due to a combination of few CROs as yet having information systems to integrate 

into pharmaceutical companies’ information systems, and the poor quality of current 

Remote Data Entry (RDE) technology. Company 2G had tried a direct PC to PC link 

with GPs in clinical trials in the past, but this had not worked well enough to be 

continued.

Companies’ 2A, 2G, 2L and 2N were experimenting with some RDE systems, mainly 

optical scanning of faxed forms. This involves the fax being digitally scanned onto a 

computer, which then ‘reads’ as much of the data as it can and displays the computer- 

filled form, alongside a scanned image of the original fax. The images are then
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compared manually and errors corrected before the final version is stored on the 

pharmaceutical company’s database.

Companies’ 2G, 2K and 2N were trying to move to more direct links with the CROs. 

Experiments were being carried out on direct links to equipment such as pen-based 

notebook computers for the CROs, from which data would be transferred by modem 

directly to the pharmaceutical companies database. As yet, systems like these were 

experimental, and much depended on the ability of the CRO staff to use the technology.

Companies were also concerned that few CROs had software compatible to their own. 

Companies’ 2A and 2D were outsourcing all their clinical trials and had set standards 

for the database format CROs had to use to store the trials data. This did limit choices 

of CROs, but there was felt to be a move amongst CROs to install software packages 

commonly in use in most pharmaceutical companies, which widened the possible 

choices of CRO. Company 2A still received most data on paper, especially from later 

phase trials, but there were RDE trials being carried out using fax scanning.

In contrast company 2C also outsourced all of its clinical trials, but did not set standards 

for electronic format data. They felt that this would be too limiting for the type of 

biotechnology products they were developing. They were still a small company and 

depended on highly specialised CROs, thereby already limiting their choice, and felt 

that demanding certain data format standards as well would become too restrictive.

Overall, companies were eager to move to more electronic data transfer. Company 2G 

took the view that having to re-enter data from CROs caused a bottleneck in the
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information flow, and by using some form of RDE such as optically scanning faxes 

would help alleviate some of this bottleneck, but could also just move it further along 

the information chain. The ultimate aim for them was a direct link with the CRO, 

allowing seamless data transfer and more interactive trials monitoring, so that any 

problems arising could be dealt with through any link, or a visit by the pharmaceutical 

company to the CRO if required.

However, companies’ 2B and 2D felt that using too much electronic communication 

was a bad move and reduced personal contact too far. They preferred to have personal 

contact and talk to the CROs they were using in order to maintain good management 

and an open relationship. This was interesting from company 2D, run as a virtual 

company and heavily reliant on a comprehensive information system to maintain 

organisational cohesion.

Once the data had been collected and transferred to the data processing section, the 

information systems were very similar between all the companies, due to the influence 

of the regulatory requirements. Across the companies there were definite de facto 

standards for such packages, such as Oracle databases, SAS for statistical analysis and 

ClinTrace for clinical trials report gathering. Databases were used to store the coded 

data, with companies such as 2L setting data ceilings from the protocols to 

automatically close data collection and trigger the unblinding analysis, so preventing 

time being wasted collecting more data than was required by the protocols. Analysis 

was now computerised, though manual checking was still carried out in order to spot 

obviously wrongly recorded data which would then distort the analysis.
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Office based tools were used for communication between trials centres and the main 

pharmaceutical company, and for some internal data transfer. Word processors and 

spreadsheets were used to compile the expert summary reports from the data analysis 

for the regulatory dossier. These were now compiled by the development department 

and passed on to the regulatory department, rather than sending the analysed data for 

the regulatory departments to write their own reports.

5.4.5 Future Directions

All the companies visited felt that the use of IT tools and IS had benefited their 

companies overall. When discussing current opinions and future directions the use of 

IT tools and IS was seen as an integral part of the R&D process; both the continued use 

and development of current tools and the desire for new tools to be developed to fill in 

perceived ‘gaps’ in the current information systems coverage (e.g. RDE, linking all 

research screening equipment, clinical trials data level’s management tools) that had 

become apparent with the introduction of computer based systems.

The main benefits from computer based information systems (CBISs) so far were felt to 

be the increased speed of interactions and communication, improved access to 

information throughout an organisation using database management systems (DBMS), 

and the increased speed of data handling and analysis. Improvements in electronic 

communications such as e-mail and file transfer, allowed fast, direct contact with other 

sections of the organisation, no matter where they were in the world. These were

- 118-



becomingly ever more important, and even essential for some companies as they 

became increasingly global.

The development of databases and DBMSs meant that companies could now manage 

data on a global basis, so data could easily be shared between different sites. An 

example of this seen in several companies was the ability to run clinical trials in several 

countries, with all data stored in one central database so data analysis could be carried 

out centrally.

The improvements in data handling and analysis were important as the regulatory 

requirements demanded increasing amounts of data, especially from clinical trials. 

Computerisation had increased the speed of data processing as well as the quantity of 

data that could be handled, allowing companies to store and analyse large amounts of 

clinical trials data without significant losses in time.

There was some debate as to whether the increase in processing speed and efficiency 

had lead to real-time savings in the R&D process. Company 2K thought there had been 

time savings, whereas companies’ 2D and 2J did not. Company 2D was run as a 

‘virtual company’, heavily dependant on its information system and would therefore 

seem to be the most likely to feel any time saving benefits from using IS.

Some companies felt that the increases in the speed of data processing had been offset 

by the increased demand for more data. There was a kind of ‘data creep’, whereby the 

increased data handling and manipulation capacity delivered by CBISs had lead 

companies to increase the amount of data collection and manipulation carried out. The
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increase in the speed of data processing meant that more data analysis could be carried 

out in the same amount of time. Once this process had become a trend, there was a 

tendency for the amount of data and information analysis to increase further until any 

time savings originally gained were at best negated, and at worst took longer than 

before.

One significant side effect from the introduction of software based packages such as e- 

mail, word processing and statistical analysis was a change in job roles. Some 

managers felt they were far more independent than they were before such packages 

were used. They were able to reply to letters and e-mail, write other documents and 

manage their diaries themselves using the office-based IS tools rather than having to 

depend on a typing pool and secretaries. Staff in other areas such as data analysis, were 

now more involved in administrative tasks and data checking, computer packages now 

having taken over the basic analysis tasks. The managers welcomed this change and 

the increased freedom it gave them, though they were also aware that the loss of typing 

pools and secretaries had affected the social dynamics of the companies, often making 

them much quieter as people could do most things from their PC without having to 

interact directly with other staff.

The negative impacts of IS were felt to be an “inappropriate” use of IT tools and the 

increased information handling capabilities, and the increase in the amount of paper as 

a result of more IT tools being used.
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The inappropriate use of the increased information handling capacities of the computer 

based system was seen as a growing problem, though definitions of what constituted 

‘inappropriate use’ were hard to find. Companies had many ideas as to the practical 

problems included in this definition, but little concept of a definition in itself. For 

example, company 2H felt there was a growing tendency to chase marginal leads now 

that computers made it easier to gather information and run tests. The project was still 

as unlikely to prove successful, but there was more data generated for the lack of 

success. Despite this, there was no well formulated plan for preventing this happening, 

or any firm idea as to why the problem had arisen in the first place.

The increase in the amount of paper was thought to be due to several issues. There was 

the increased validation as discussed earlier in section 5.4.2, combined with the 

increased number of research screens being run generating more data, and the effects of 

‘data creep’. Much of this was a result of the introduction of information technology 

tools and information systems, but again solutions were hard to find. Company 2N had 

built the production of validation records into their information system and made 

managers legally responsible, but this only made the production of the paper records 

easier, if not more likely as managers sought to prove they had carried out the 

validation; it did not diminish the amount of paper being produced.

Future developments pharmaceutical companies wanted to see throughout R&D were 

increased automation, more openness about R&D information, better use of FT tools 

and IS and a better understanding of science to allow development of better modelling 

tools.
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Companies were looking for increased automation in both the discovery research 

screening process and data transfer and analysis. Company 2H hoped these measures 

would lead to a reduction in the amount of paper throughout the R&D process and other 

benefits, such as automatic overnight running of some screening, thereby increasing the 

efficiency of the R&D process and cutting the time taken to screen candidates for drug 

development.

Increased automation would require better integration of the various pieces of 

computerised equipment and software packages used to run them. Integration had been 

achieved with the majority of the commercial office-based software packages such as 

word processing and spreadsheets, so companies felt in theory it could be achieved with 

computerised equipment software if manufacturers were willing to agree common 

software standards.

The example of the office-based software packages was used by company 2F to show 

that standardisation did not necessarily mean a loss of competitive advantage. Office- 

based packages had originally been tailored to individual PCs and used as a unique 

selling point. However, with the establishment of a common standard, software 

manufacturers now used their compatibility as a selling point along with the particular 

features of their product. In the same way, good research equipment manufacturers 

would build equipment people wanted to use, so they would survive even with 

standardisation, and could even use compatibility with a software standard as a selling 

point itself. The manufacturers who would lose out would be those not responding to 

the market needs, and therefore likely to fail anyway. Competition would still be there,
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due to the number of different pieces of analysis equipment used by pharmaceutical 

companies as no one equipment manufacturer was felt able to market a competitive 

version of every piece of equipment used. The only unresolved issue would be the 

standard that was established, though pharmaceutical companies wanted the data 

formats produced to be directly compatible with their database systems which were 

largely uniform, and becoming more so with time.

The desire for increasing automation and computerisation of both the physical 

screening process and data transfer also meant that data transfer standards had to be 

improved. Companies saw standardisation of research screening equipment software as 

one way of achieving this, as it would reduce the number of ‘linking’ software packages 

needed, leading to less transferring of data between packages, so there would be fewer 

weak data transfer points in the information system where errors could occur. Similar 

advances in data transfer systems were seen as important for clinical trials data, 

especially if the current moves towards more outsourcing continued and large amounts 

of raw data were generated outside the pharmaceutical company’s information system.

Companies’ 2A and 2N wanted greater openness by all companies about information 

from clinical trials, especially adverse events. There was a feeling that this may happen 

anyway with the use of CROs and start-up companies. These companies would carry 

out research and clinical trials for many different companies at the same time, so would 

know what research was being carried out by a wide sector of the industry. Many of the 

larger start-up companies and CROs specialised in certain therapeutic areas, so the now 

inevitable publicity about contracts and collaborations would mean other companies
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would know what therapeutic areas were involved, if not the details of the actual 

research projects.

The move to greater information exchange between companies was resisted by some of 

the larger companies such as 2B who did not want to let go of what they regarded as 

strategically important information. They saw themselves as the likely losers, as they 

would have more information on more developmental drugs to release than the smaller 

companies. The open release of information could therefore threaten any market leader 

medicine, as any time other companies could save would help cut the time the first drug 

launched was totally unique, therefore cutting the time the pharmaceutical company 

marketing the first drug would have to make their R&D costs back.

Companies all stated the need for them to develop “better information systems”, though 

definitions of this were vague, referring mainly to better standardisation and integration 

of software packages. Laboratory equipment software needed standardising in order to 

allow its easy integration to other parts of the information system such as databases, 

without the need for additional linking programmes and system reconfiguration every 

time new equipment was installed. The improvements companies wanted were 

generally aimed at allowing easier data movement and analysis, saving more time in the 

R&D process. This was seen by some companies as an important way to cut the 

amount of validation required, and possibly the overall R&D time.

Company 2E felt there was the need for a better understanding of molecular biology in 

order to improve IT tools such as CAMD, QSAR and combinatorial chemistry used in
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early research. The benefits from improvements at this early stage could be more 

accurate modelling of target compounds leading to fewer laboratory candidates 

requiring fewer refining screens. Increased use of newer techniques such as computer 

based synthesis planning could also save time and money in the laboratory. Fewer 

laboratory candidates would lead to less information being generated from candidate 

screening, so saving time on data analysis and focusing the research effort on fewer 

candidates.

The issue of an electronic regulatory system was raised by companies 2D, 2G, 2J and 

2K. Of these, company 2G, was developing remote data entry systems and companies 

2A, 2G, 2L and 2N were using CROs which prepared electronic versions of their 

reports, which would make an electronic dossier easier to produce. Keeping as many 

documents as possible in an electronic format meant there was less re-entering of data 

or information required, which would make the compilation of an electronic dossier 

easier.

There was less comment on CAPLAs in this section of the research than others, 

reflecting the slightly insular approach of many R&D managers. There was a definite 

line drawn between what happened in R&D and regulatory departments, with little 

interaction between the two. Comments on CAPLAs were more about the impacts on 

R&D and information flow, rather than effects on the information itself or on general 

information systems.
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5.5 Regulatory Departments

These interviews were conducted whilst the European Medicines Evaluation Agency 

(EMEA) was beginning to administer licences for biotechnology companies, which was 

having some effect on companies’ approaches to European regulation. One company 

not interviewed in this research project had moved all its regulatory affairs to its 

European headquarters, closing down most of the UK regulatory department. One of 

the companies visited, 3F, had set up a pan-European regulatory department in 

preparation for the EMEA administering licences for all companies in 1998.

Regulatory departments are mainly information processing departments, compared with 

the R&D departments which generate large amounts of information. The regulatory 

departments role is to compile a licence submission from the drug development data 

analysis and expert summaries, submit this to the regulatory authorities for their 

marketing approval, then to support the marketed drugs by ensuring the licences are 

renewed when required or changed if the company wishes to alter some aspect of the 

licence. They also help pass regulatory information from the regulatory authorities to 

the relevant departments within the pharmaceutical company, such as regulatory 

requirements for clinical trials protocols or for data validation procedures. The 

regulatory departments’ information systems were separate from the R&D departments’ 

information systems, and there were formal restrictions on the passage of raw data 

between R&D and regulatory departments (the ‘firewall’ in Figure 3) in order to ensure 

the separate of the raw, blinded data and the unblinded analysis and reports.
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5.5.1 Company Structures

The regulatory departments visited carried out slightly different roles dependant on the 

structure of the company world-wide. As with the R&D departments, the ‘home’ 

country of the company affected the scope of the UK regulatory department’s 

geographical area of responsibility, and in some cases the types of regulatory business 

they dealt with:

‘Home’
country

3A 3B 3C 3D 3E 3F 3G 3H 3J 3K 3L 3N

UK X X X

Europe X X X X X

US X X X X

Table 17: Countries in which parent companies were based for regulatory departments
visited in this research project

Area of 
responsibility

3A 3B 3C 3D 3E 3F 3G 3H 3J 3K 3L 3N

UK X X X X X X X

Europe X X

World-Wide X X X

Table 18: Areas o f responsibility for regulatory departments visited
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Regulatory
activities

3A 3B 3C 3D 3B 3F 3G 3H 3J 3K 3L 3N

Submissions X X X X X X X X X X X

Licence
support

X X X X X X X X X X X X

Variations X X X X X X X X X X

Table 19: Regulatory functions covered by regulatory departments visited

Company 3F ran their UK regulatory base as a subsidiary of a European regulatory 

department based elsewhere, the UK department now responsible only for maintaining 

current UK licences.

Company 3L was also foreign owned, and the UK subsidiary dealt mainly with generic 

‘abridged’ licences. Most new full licences were sent over from the company 

headquarters for the UK site to administer, rather than the UK site creating the licences.

The geographical location of the company headquarters and the way the company 

organised its R&D also affected the degree of contact between regulatory and drug 

development departments. Regulatory departments in UK companies with no UK 

based R&D had more supervisory and administrative roles, giving advice on the UK 

data requirements but having little direct input into the trials planning process. 

Companies where R&D was taking place in the UK had direct contact with the drug 

development process through a member of the regulatory department sitting on the drug 

development planning group for development projects. This allowed the regulatory 

department to ensure that all necessary data was collected, and that the reports were
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written to the necessary standard and using the correct format for inclusion in the 

licence dossier.

5.5.2 Regulatory Information

As already mentioned, regulatory information covered reports coming from the drug 

development process which were then compiled into the licence dossier and sent to the 

regulatory authority for approval. Following this, the regulatory information must be 

archived while the product it relates to is on the market.

Information from the drug development process was sent to the regulatory departments 

on paper in a majority of cases, though some companies used electronic data transfer:

Media 
regulatory data
transferred on 3A 3B 3C 3D 3E

Com

3F

pany

3G 3H 3J 3K 3L 3N

Paper X X X X X X X

Some
electronic

X X

Mostly
electronic

X X

All electronic X

Table 20: Media used to transfer regulatory data into the regulatory departments
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Company 3C was a generic company, using CROs who could supply data in an 

electronic format compatible with company 3C’s where possible, though this was not a 

statutory requirement. Generics companies had lower profit margins for their drugs and 

saw themselves as facing more competition for each product than proprietary 

companies, so speed of licence compilation and submission were crucial. The small 

amounts of scientific data needed meant dossiers could be compiled in one week if 

needed.

The use of a fully electronic system also allowed more flexible working, allowing 

people to plug into the information system from anywhere and work on files held in the 

central database of company 3C’s information system rather than being tied to any 

fixed geographical location. Having a fully electronic system also meant the company 

and CROs could communicate directly, and swap data instantly by e-mail, which meant 

problems could be resolved quickly without having to send people to the CRO. There 

had been problems with occasional system crashes, but so far any delays had been 

minimal and had not threatened any licence application.

The other companies in this section of the research were all proprietary companies, and 

all used paper for data transfer to a greater or lesser extent. Companies were more 

influenced by the licence application being on paper than the format information was 

handled on during drug development. As already mentioned in section 5.4, the 

development departments tended to write the expert reports and summaries, rather than 

passing on the data analysis for the regulatory department to write the reports. As these 

reports were written on word processors, the use of templates meant that reports came
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into the regulatory departments ready for direct inclusion in the dossier, so the use of 

paper was not a problem.

The licence applications were sent to the MCA on paper from all the companies visited 

except company 3N, which had recently installed a world-wide company policy to send 

in electronic format dossiers as the default format unless asked to do otherwise by the 

regulatory authority. So far, they felt the MCA had welcomed their CD-ROM CAPLAs 

and had not asked them to revert to paper submissions. Of the other companies, 

company 3 G had experimented with CAPLAs and had sent in one CD-ROM CAPLA 

application to the MCA, which it felt had been well received.

The regulatory department of company 3N already received most of its regulatory data 

in electronic formats, making the compilation of electronic based dossiers easier, and a 

more logical extension of the electronic information flow. The fully electronic flow of 

information also meant there was greater scope in the future to use electronic displays 

that were not just paper mimics, allowing the data manipulation and analysis 

applications to be extended and used in different ways, for example 3-D structural 

displays.

Information from the licence applications and subsequent contact with the regulatory 

authority had to be archived by companies, which meant some companies with many 

drugs on the market had to store large amounts of paper. All companies archived 

information on paper, with many companies having already moved their archive stores
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to off-site storage warehouses, and other companies planning to, due to the space they 

required.

In addition to their paper stores, companies 3E, 3F and 3L microfilmed their archive 

material to minimise the space required. Microfilming was preferred to microfiching as 

there was less chance of documents being wrongly copied, and there was a clearer audit 

trail for the authorities to follow if they wished. Companies’ 3L and 3K were 

beginning to use electronic database stores as their primary archives. Company 3K 

only had an electronic index showing the location of the paper archive files, but 

company 3L had begun to put documents onto the database and was moving towards 

this becoming the primary archive source for people within the company to use. This 

was felt to fit in better with the move generally throughout the industry to move 

towards electronic data formats, and packages such as e-mail and word processing.

In contrast to this, companies’ 3A and 3H had a paper-based archive, and relied on 

people’s individual knowledge of the information, and where it was stored. There was 

resistance to the introduction of computer based databases allowing everybody access 

and searching capabilities, as any such move was felt to remove the value of a person’s 

own knowledge, and therefore reduced their individual value to the department.

The transfer of records to electronic formats did not cause those companies doing it 

security worries at present. Electronic stores were set up on databases, which were 

regarded as trusted technology now, and forging was easy enough on paper so 

electronic formats could not be more of a problem. Companies were agreed that there 

was little chance of being able to transfer all old regulatory details and regulatory
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dossiers onto any new computer based system. Company 3D accepted that some paper 

copies would have to be kept until the regulatory authorities were prepared to allow 

other formats as legally valid, giving the companies a final backup if there were any 

problems with the databases.

All companies were agreed that the amount of data and reports they were handling had 

increased over the last few years. Much of this increase was due to the increasing 

regulatory requirements, but some had also come about as a side-product of the 

introduction of computer based information systems and the rise of ‘data creep’, as 

mentioned in section 5.4 of this chapter.

5.5.3 Regulatory Information Systems

The information system packages used in regulatory departments were office packages 

such as word processors, e-mail and databases. Some companies were beginning to use 

electronic document management packages such as Adobe Acrobat for compiling 

dossiers automatically from computer files, and document tracking systems for 

following files as they went through the editing process in preparation for inclusion in 

the licence application document.

Companies viewed efficiency of IT tools in terms of their technical efficiency, as 

separate from any organisation efficiency or inefficiency they may possess. This was an 

important distinction, as will be seen later.
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Word processing was the most widely used computer package throughout all the 

companies. This was felt to have greatly improved the quality of dossiers as it was now 

possible to set standard templates for all documents rather than each person using their 

own preferences. Company 3C did feel that those companies who used such templates 

before word processors became common had now lost out. All dossiers now looked 

more alike, so there was less advantage from producing a nicely laid out dossier than 

previously.

Company 3B felt that word processing documents had meant some lessening of 

standards as far as editing was concerned. People were relying on the word processor 

to spot spelling mistakes, rather than proof-reading documents themselves. There were 

also concerns from companies including 3G, 3K, 3L and 3N about version control and 

editing access. There was a fear that too many people having edit access could make it 

harder to keep up with the current version of documents, and that if edits were carried 

out on the wrong version it would be hard to repeat them as people did not tend to 

remember all their editing using word processors. With paper based documents it was 

easier to see changes, and to ensure the latest copy was being edited. If many people 

had editing access to an electronic document, keeping the correct copy for including in 

the final dossier could be a problem. Electronic document management systems 

(EDMSs) were now being developed that would control editing access and version 

control, but few companies had installed comprehensive EDMSs as yet.

E-mail was widely used within companies both as a means of personal contact and for 

transferring files around companies. E-mail had made communication much faster and

- 134-



more technically efficient, and had the advantage of being time independent. This time 

independence meant that messages could be left at any time, regardless of whether the 

other person is there or not.

There were, however, worries about the organisational effects of using e-mail. Many 

companies, such as 3B felt the ease and speed of using e-mail meant that there was far 

more communication between people now than before e-mail, when communication 

was largely based on paper and telephones. There was much multiple mailing to groups 

of people, not all of whom needed to receive the message, and some ‘flaming’, where 

people instantly respond harshly to messages, whereas having to write a letter took time 

and allowed people to cool off before the letter was sent. There was also more pressure 

felt to reply to all messages as the sender would know the message had been received. 

This all meant that more time was now spent on correspondence, not all of which was 

part of the core job activity.

Many companies felt that a combination of the speed and technical efficiency of e-mail 

and the size and processing capacity of databases had created information overload in 

companies. There was a feeling that information that is more marginal was gathered 

and stored and managers asked for more information than was felt strictly necessary. 

Company 3N felt that the global company database contained large amounts of 

duplicate information as a result of managers around the world asking for information 

without checking to see if it was already on the database. The use of IS tools to create 

small discussion groups using information from the database meant managers now 

tended to use these groups to gather information into sub-databases, rather than 

checking the main database. As a result, there were new sub-databases constantly being
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created for managers who did not have time to check through a large global database. 

The number of sub-databases was now so great there was no complete listing, and no 

time to compile one, leading to positive feedback as no-one could check is a topic 

already had a sub-database, so people kept creating more and made compiling a 

complete list of sub-databases even harder.

Company 3J was experimenting with remote data entry systems such as optically 

scanning faxed copies of the trials results forms, or pen based notebooks from which 

data could be sent from a remote site by a direct modem link to the company’s 

database. However other companies such as 3H thought there was little time advantage 

to be gained from Remote Data Entry (RDE) systems compared to information transfer 

on paper. They expected CROs to compile their own reports from the data collected, 

rather than send the data alone back to the pharmaceutical company for the company to 

compile reports in-house. This was seen as one way of avoiding problems with data 

compatibility, and the regulatory authorities were felt to prefer the CRO storing the data 

as it increased the distance between the pharmaceutical company and raw data.

Overall IS was not felt to have made any great difference to the regulatory process, but 

had altered the way information was handled and the way dossiers were compiled and 

supported. Managers felt the use of office-based IS tools, such as word processing and 

e-mail, had allowed them to become more independent in their working, no longer 

relying on other staff such as secretaries to support their work load. Some managers no
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longer needed full time secretaries, managing their own correspondence and diaries 

with the IS tools they had on their PCs.

There was a feeling from most of the companies that the MCA were not as advanced in 

their use of IS as the pharmaceutical companies. This was reflected in two main ways, 

the MCA Product Licence on-line User System (PLUS), and the sending out of 

regulatory documents from the MCA to the companies.

PLUS was installed in 1995 to provide the MCA with an interactive PC based database 

of all the product licences. This was intended to allow the MCA to interactively enter 

and amend their product licence database and make the regulatory process faster and 

more flexible, but companies felt that it was actually less flexible than the previous 

system, leading to more amendments having to be sent in by the companies and the 

process being slowed down. Company 3A thought these were teething problems and 

the system would be better in the long term, but company 3L thought it was a 

retrograde step, making dialogue with the MCA harder and making companies less 

welcoming to further MCA changes.

There was a desire for the MCA to use other IS tools more, such as e-mail for 

communicating with the companies and for sending out regulatory documents. There 

was a suggestion from company 3G that regulatory guidelines could be e-mailed out in 

draft form for companies to comment on before the final form was e-mailed to the 

companies.
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There were limits to the extent companies were happy with the regulatory authorities’ 

use of IS. The EMEA was felt to be more IS friendly and was using tools such as the 

Internet to communicate with companies and the general public, but this raised 

concerns from company 3A that some information releases went too far, especially the 

releasing of committee judgements on drug applications over the Internet. It was felt 

releasing too much technical information could cause fears for the public who would 

not be able to put everything in context.

There was some debate as to whether IS had speeded up the regulatory process, 

company 3E thinking it had and company 3K not thinking so. Companies were agreed 

there was more IS had to offer, but this had to include the rest of the company and the 

regulatory authorities.

Companies saw IS as having much to offer, but not necessarily at the process level. IS 

undoubtedly had the power to change procedures and practices, many instances of 

which have been detailed in this section. However, regulatory departments were the 

most pessimistic about the impact the introduction of IS would have on processes 

without other stimuli for change. Other changes in the industry, such as the 

introduction of central submissions to the EMEA or the results of the International 

Conference on Harmonisation (ICH) process were seen as having much more power to 

affect the way pharmaceutical companies organised their internal structures.
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5.5.4 Future Directions

Companies felt the use of information systems was a positive move, to the point where 

some companies did not feel there were any negative effects from their use. The main 

benefits for companies were the increased efficiency of information processing and 

document compilation and the improved communication, especially for data transfer.

Those companies who did feel the use of information systems had some negative 

effects cited problems linked to the benefits just mentioned, such as information 

overload and regulatory creep.

The feeling of information overload was widespread, though there were differences of 

opinion as to the cause and cures. Companies’ 3A, 3E and 3H felt that any information 

overload was not the result of IS alone, but that the potential had always been there and 

it was an issue of personal control. Company 3H, however, felt that the ease of data 

access and speed of transfer meant that people were processing larger amounts of data 

and sending larger files around company information systems.

Companies’ 3B, 3H and 3J all mentioned the loss of personal contact, again felt to be a 

result of IS and the use of e-mail in particular. Company 3B commented on the fact 

that people tended to reply to all messages by e-mail now, regardless of the media the 

original message was written on. Written replies now needed to be specifically 

requested from people. All this meant that there was less personal interaction, 

increasing the sense of fragmentation within the company, despite the fact that
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communication was now faster and more people throughout the company could be 

contacted.

Company 3E felt there was ‘regulatory creep’ as a result of the increased data 

processing capacities in companies’ information systems, and that this may have been 

deliberately encouraged by some of the larger companies. Regulatory creep occurs 

when the companies use their increased information handling capacities to exceed the 

minimum amount of data required by the regulators in order to strengthen their 

application. Other companies follow suit to prevent their data looking weaker. 

Eventually all companies are exceeding the minimum requirements so the regulator 

increases the minimum data levels in line with the amounts being submitted. The 

process then begins again. An important aspect of this process of increasing regulatory 

requirements is that it is driven and maintained by the pharmaceutical companies, not 

the regulators. This process of ‘regulatory creep’ was blamed for cancelling out any 

increase in speed afforded by IS and, in the opinion of company 3E, was being used by 

some large companies to increase the difficulties for smaller companies. The smaller 

companies could not afford the large information systems, so would either take longer 

to complete as many trials as the larger companies or have to submit applications with 

less data, possibly making them look weaker.

The deliberate inducement of regulatory creep was denied by the larger companies who 

thought that the number of trials they were carrying out had increased due to 

inefficiencies in their trials planning and protocols, not a desire to force smaller 

companies out of competing markets. The companies needed to re-examine their
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planning to ensure they did not waste time and money carrying out large numbers of 

unnecessary trials. Company 3J felt that such inefficiencies were more likely to show 

up now with the use of computer tools to manage trials programmes and less human 

intervention to change trails programmes to rectify such inefficiencies. This needed to 

be remedied as soon as possible so that companies did not spend more time and money 

than was necessary on clinical trials.

In the future most companies wanted to see better information systems, though exact 

definitions of this were varied in detail and depth. There was a desire to move to some 

form of CAPLA, though some companies felt this unlikely with the regulators current 

dependence on paper as the legal version. Greater standardisation and harmonisation 

were wanted from both the EMEA and the ICH process, though this could be outpaced 

by companies developing global information systems within the current regulatory 

structure, using EDMS tools to compile and simultaneously submit licences in 

individual countries.

All companies wanted to see CAPLAs being introduced, though there was some debate 

on what form they should take. There was a mix of opinions as to the best format for 

CAPLAs between a direct link to the regulatory authorities, CD disk, or a combination 

of electronic and paper:
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Company 3A 3B 3C 3D 3E 3F 3G 3H 3J 3K 3L 3N

Direct link X X X X

CD disk X X X X X X X

Electronic with 
paper

X

Table 21: Formats for CAPLAs envisaged by regulatory departments

Company 3C commented that although they supported a compact disk CAPLA, they 

saw no urgency about moving to this as a standard dossier format. As a generic 

company they submitted many small abridged licences, and saw no time benefit from 

moving to CAPLAs. The key issue for them was using dossier quality to try to jump 

the queue as much as possible in order to speed up the approval time, especially as they 

thought dossier review only took a couple of days out of the three months the 

application was with the regulatory authority.

There was concern from company 3A about having to supply the regulatory authorities 

with the equipment needed to read CAPLAs. There was a feeling from these 

companies that the MCA should be able to supply its own computers and software to be 

able to read CAPLAs, rather than expecting pharmaceutical companies having to 

effectively waste money buying equipment they would not use.

There were also concerns on the long term benefits of CAPLAs to cut the regulatory 

time. Companies’ 3D and 3E felt that CAPLAs would help speed up the regulatory 

process, allowing regulators to extract the information they wanted more easily on 

computers, and tools such as hypertext would make it easier for companies to link
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related sections of the dossier. However, companies’ 3D and BE both felt that by the 

time more companies had moved from paper based applications to CAPLAs, the 

process would be no faster. The change was one of media not of process, and once the 

novelty of CAPLAs had worn off and everyone submitted CAPLAs of whatever form 

all the same problems would still be there but in a different format.

The EMEA was seen as a positive move, both in terms of harmonising and 

standardising dossiers; and in their use of information systems and is tools such as the 

Internet. Company 3G was unsure as to the impact the EMEA would have on non

biotechnology companies. Other companies, such as 3A, were sceptical about how 

effective the EMEA would be in setting common standards for all 15 national 

regulatory authorities to agree with. However, if an EMEA dossier standard could be 

agreed it would be a step forward and would mean pharmaceutical companies no longer 

needed to compile different dossiers for the various national authorities, each 

containing different documents.

The EMEA was also seen as a part of the moves towards greater harmonisation within 

the global regulatory system. The International Conference on Harmonisation (ICH) 

involving the US, Japanese and European regulatory bodies was seen as having made 

good moves towards unifying the different approval systems. Companies’ BE, 3K and 

3H felt the ICH was running out of steam a little, but the process should be carried on 

in another format, which should not involve as many people or much of their time. 

Instead, the process should be based on smaller committees, each looking at specific 

regulatory reforms.
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Companies’ 3E, 3F, 3L and 3N were developing regulatory information database 

management systems, and companies 3E, 3G and 3K were also trying to develop global 

regulatory databases, using the new DBMS and networking capabilities. The aim was 

to build computer systems capable of managing incoming data from anywhere in the 

world, and able to produce dossiers tailored to individual countries’ requirements from 

a single data store. If these developments were successful, there would no longer be 

any need for a global dossier, though further harmonisation would still benefit 

companies in terms of the preclinical and clinical trials programmes, and the 

complexity of the information systems required to compile dossiers.

Company 3K thought that a truly global regulatory system with single world-wide 

approval would not happen. Company 3F agreed, feeling that with the development of 

global IS systems companies could construct internal global regulatory systems with 

dossiers automatically constructed by document management packages such as 

Documentum, printed and submitted to different regulatory authorities world-wide in a 

synchronised pattern aimed at gaining simultaneous world-wide approval.

5.6 Findings Summary

The two issues common to the findings across all sections were the introduction of 

CAPLAs and the need to develop better information systems within the pharmaceutical 

companies.
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The issue of CAPLAs was raised in all three sections, making it the single most raised

issue:

A B c D E

Co

F

mpar

G

lies

H J K L M N

Information 
departments (1)

X X X - - X X - X X - X

R&D

Departments (2)
- - - X - - X - X X - - -

Regulatory 
departments (3)

X X X X X X X X X X X X

Table 22: Companies from all sections o f this research project raising the issue of
CAPLAs

As can be seen from the table, there was comment on CAPLAs from most of the 

information departments, especially those also responsible for managing the 

information technology and information systems, and the regulatory departments who 

would obviously have a major input to such an issue. There was less comment about 

CAPLAs from R&D managers.

The other major issue running through the research was the companies’ feeling the need 

for ‘better’ information systems. This was usually defined in terms of systems that 

were easier to use with more integrated hardware and software, but the exact way this 

would be achieved or the impact better information systems would have on the 

company as a whole and departments in particular were not well defined.

Companies felt that information systems had been a major benefit overall, especially in 

terms of speed and efficiency of communication and data handling. Problems such as
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information overload were seen as less important, and some regulatory department 

managers questioned how much this was a product of information systems or whether it 

was a management issue. People were keen for more of the same kind of systems and 

packages, believing this would provide more benefits for their companies. Companies’ 

2G, 2N and 3J also felt that more benefits would come from re-engineering companies 

around information flows and information systems.

Few generic companies had any formal computer based information systems, and were 

concerned about the cost of computer equipment and software packages, especially 

those involving CAPLAs. Generic companies had small budgets and could not afford 

to buy expensive packages such as dossier compiling packages that would cost the 

equivalent of four licence applications. For companies surviving on the speed of 

development and regulatory approval and number of drugs on the market, these were 

major considerations.

Overall, companies felt there were definite benefits from the introduction of CBISs, 

such as improved efficiency and standards. Problems were more to do with 

inappropriate use of the tools, rather than the introduction of the tools themselves.

These findings will now be analysed in more detail, including some interpretation by 

the author, using the information systems perspective.
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5.7 Chapter Summary

This chapter is structured using the three sections defined in the previous chapter: 

information, R&D and regulatory departments. A generic model of a pharmaceutical 

companies’ information system has been developed, although this has been found to 

apply more to research based companies than to generic companies.

The information departments are mixed between those responsible only for information 

gathering and management, and those responsible for the information systems 

development. Information from external sources is gathered by the information 

department and moved to an internal database for the scientists to access. Laboratory 

data is increasingly generated from computerised equipment, and is automatically 

stored on a separate database system. The issues for the future centred on the 

development of CAR As, and the security of electronic data in terms of copyright and 

access to the databases.

R&D departments were split into the drug research and drug development areas, each 

with different information requirements. Drug research uses many computer based 

tools such as high throughput screening and QSAR to refine the drug discovery process. 

However, the use of many different computerised tools raises problems integrating 

them all into one system.

Drug development centres on the collection and analysis of data from clinical trials. De 

facto software standards are emerging, and the processes were similar across all 

companies. There were concerns over data formats from trials which had been 

contracted out, and whether the pharmaceutical companies should enforce standards.
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The regulatory departments were more commonly paper based, influenced greatly by 

the fact that the final submission is still made on paper. Some companies were 

introducing databases and electronic archives, but no company had become fully 

paperless. The greatest impact from information systems was in the use of tools such as 

word processing and electronic mail, which have speeded up the document writing and 

communication processes. Technical efficiency was considered before organisational 

or process efficiency, leading to problems with regulatory ‘data creep’ and a feeling of 

information overload in some companies. CAR As are being developed by some 

companies, but there is also concern that the larger companies will force standards on 

the industry which smaller companies may not be able to meet.

Across all departments, the use of IS allowed greater access to more information, and 

the information could be processed faster. This was usually a great benefit, though in 

some cases there was a feeling of information overload. The use of off-the-shelf 

products meant pharmaceutical companies did not need large IT departments any more, 

but did raise some problems with integrating the various information systems 

components into one coherent information system, particularly for the research 

departments.
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6 ANALYSIS AND DISCUSSION OF THE RESEARCH FINDINGS

Following from the presentation of the Research Findings, this chapter will analyse the 

findings from an information systems (IS) perspective, using the four IS themes 

discussed in Chapter 3 - Information Management; Intra-Organisational Change; Inter- 

Organisational Change and Computer Assisted Regulatory Applications. The chapter 

will then end with a general analysis section, seeking to draw the four themes together.

Following this chapter, the thesis will finish with the Conclusions and Research 

Critique and Suggestions for Future Research chapters.

6.1 Information Management

The amount of information being managed by pharmaceutical companies has increased 

in recent years, both in terms of information gathered from external sources, and 

information generated internally during the research and development (R&D) lifecycle 

[Bains 1995; Loftus 1993; Luckenbach 1988; Kreiger 1996]. Alongside this, the 

variety of sources used has also increased as companies use more computer based tools, 

both for gathering external information and generating internal information, as shown 

by Table 9 and Table 14 in the previous chapter.

Consequently, companies have needed to develop Information Management (IM) 

strategies to manage their information loads effectively. For most companies visited 

this involved the formation of centralised information groups [van Manen & Houthoff 

1993]. These groups tended to concentrate on the management of information
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separately from the IT, with some information groups not having an IT component 

(Table 8). In this way, pharmaceutical companies separated management of the 

information from the technology used to carry it around the organisation [Angell & 

Straub 1993].

As part of their information management strategy, most companies used information 

specialists to gather information from external sources, rather than allowing the 

scientists direct access. The exception to this was company IJ, which allowed 

scientists direct access to the on-line sources, as this was felt to be the most efficient 

way of gathering the information relevant to their current research. Using centrally 

controlled groups helps avoid duplication of searching and retains power centrally, 

preventing political power struggles between groups for access to information.

However, the use of specialist groups to gather information may threaten the overall 

value of the information gathered by companies. Pharmaceutical companies appeared 

to believe that information was inherently valuable, and it was therefore worth 

collecting as much as possible as a means of gaining competitive advantage [Trauth 

1989; van der Fiji 1994; Jellis 1988]. This belief extended to generation of information 

internally, with companies returning to technologies such as High Throughput 

Screening (HTS) based on the increase in the speed and volume with which information 

could be managed. Companies’ 2E and 2G questioned some of the value of the 

information generated by technologies such as HTS and QSAR, but used the tools all 

the same from fear of missing some value from the information produced.

- 150-



However, much of the information gathered, either from internal or external sources, 

was of no value to companies. Therefore, information cannot have an intrinsic value, 

but must gain its value in some way from the relevance it has to the information needs 

of an organisation and the situation in question [King & Kraemer 1988]. If the 

information gathered is not relevant to the scientists’ needs, they will begin to distrust 

the ability of the information group to provide the information they require. If this is 

the case, they may feel they are suffering information underload, and feel less confident 

about their ability to perform their research roles [O’Reilly 1980]. The companies were 

keen to stress the scientific backgrounds of their information gathering staff as a means 

to gain the trust of the scientists. The ability of those gathering the information to 

correctly identify what was valuable for the company is important in retaining the 

scientists’ trust, and helping prevent information overload from gathering too much 

irrelevant information [Luckenbach 1988; Wilson 1995].

The desire to gather as much information as possible and to protect this as much as 

possible demonstrates the importance of information to the pharmaceutical industry as a 

whole [Smith & Wilhelm 1991]. Companies saw information as a means of gaining 

competitive advantage, seen in company 2L protecting information from research 

collaborations and company IJ being prepared to allow scientists open access to any 

information they wanted in order to provide the best environment for successful drug 

discovery.

In view of the importance of information to the pharmaceutical companies, clear 

information management strategies are central to avoiding problems such as 

information underload or overload. Many authors have discussed the need to integrate
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information systems with business strategies [Benjamin & Levinson 1993; Brown 

1993], as well as linking the organisational structure to strategies [Doswell & Asnani 

1993; Henderson et al. 1992] and the effect organisational structures may have on 

information flows [Kent 1986]. As discussed in Chapter 3, several frameworks have 

been developed, but that developed by Earl [1989] reflects the issues described above 

through the use of planning, organisation, control and technology elements. This 

framework has therefore been used in this thesis.

The planning element in Earl was based on the view of information and technology as 

an integrated whole. However, as already discussed in this chapter, the pharmaceutical 

companies saw information separately from technology, and tended to place greater 

value on the information [Doswell & Asnani 1993; Angell & Straub 1993]. Their 

information management strategies were therefore based around meeting information 

needs, rather than the technology used to accomplish this. Because of this separation, 

pharmaceutical companies had more flexibility as to the technology they used, and were 

able to change technology without affecting the rest of their information strategies or 

information flows.

There was also a separation for pharmaceutical companies between their information 

management and business strategies, again differing from the view of Earl and others 

[Earl 1989; O’Connor 1993]. Information was seen as serving the business strategy, 

but the business strategy itself was based around the therapeutic areas in which 

companies wanted to be developing drugs. Researching and developing new drugs can 

take 10 to 15 years [Weatherall 1982; Benson 1994], which was felt to be too far in the 

future to predict information strategies and needs accurately. As such, competitor and
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market information was used to support the business strategy, but the information 

strategy was not intrinsically linked to the business strategy. Again, this afforded the 

pharmaceutical companies’ flexibility in their choice of information sources and media, 

allowing them to choose those they felt best at supplying the needs of the scientific 

staff.

Although the separation of information and technology, and IM and business strategies 

allows companies more freedom, there can be problems caused by these dislocations. 

One of the main problems can be the maintenance of inefficient processes, especially 

because of the split between IM and business strategies [Galliers 1991]. The belief that 

all information is potentially valuable means that companies may invest in information 

gathering which provides no business benefit. However, the lack of business strategy 

linkage means that there may be no business analysis to highlight this issue. Other 

technologies could be developed or scaled down, only for the reverse to be done a few 

years later. The return to High Throughput Screening is one example of this, where 

companies were distancing themselves from such processes due to poorer returns than 

newer, computer based tools. However, the development of new technology has now 

meant a return to HTS for many companies less than a decade later, including the cost 

of developing computer compound libraries they had not maintained or even begun to 

destroy. As already discussed, some companies felt the new tools were no better than 

before, merely ran at a faster rate, but the fear of missing an important lead was felt to 

be more important than the cost of the system.
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The second element from Earl’s definition was organisation, ensuring that the IM 

strategy fitted into the organisational structure. There was evidence of this in the 

pharmaceutical companies, but not necessarily at an organisational level.

There was a general feeling that the introduction of information systems had not 

delivered any great process or organisational level changes [Bum 1989]. Most changes 

had occurred at lower, departmental levels with the introduction of new tools and the 

knock-on changes to working environments and routines. In some cases, companies 

were beginning to manage some changes at organisational level, for example company 

2G looking to introduce some organisational data format standards. As a result, 

information systems could become split between some centralised elements and others 

which remain decentralised [Brown & Ross 1995].

Larger scale organisational structure changes were not evident, and were not expected 

by the pharmaceutical companies. There was a feeling that stmctural developments 

over time and the current regulatory environment restricted the level of organisational 

change which was possible. The separation of business and IM strategies also meant 

that using IS and IM as a lever for radical organisational change was not being 

considered by most companies. Even the introduction of global databases was 

generally seen as a departmental development, with the databases developed by R&D 

and regulatory departments being developed separately to meet the local needs. The 

high failure rate of organisational change tools such as Business Process Reengineering 

(BPR) may also persuade companies away from trying such change mechanisms 

[Mumford 1994; Davenport & Stoddard 1994].
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Decentralising some information systems changes to departmental levels again allowed 

pharmaceutical companies to retain maximum flexibility. The information needs of the 

research, development and regulatory departments are different in many cases, and the 

ability to develop information systems specific to the local needs ensured system 

inefficiency was minimised. However, over development of department specific 

information systems can increase organisational fragmentation [McGrath et al. 1994; 

Doswell & Asnani 1993], as data formats become incompatible and information cannot 

be moved freely around the company. Examples of this were companies’ IB and 3F, 

where different subsidiaries had different computer systems, and company 3J where 

there were four different e-mail packages used in the same department. For 

pharmaceutical companies so dependent on information, this is a situation they must 

avoid.

The third, control, element was more evident in the pharmaceutical companies as 

defined by Earl [1989]. Although again departmental more than organisational, most 

control was top down from centralised IT or IS groups to the user community. Much of 

this may be related to the view of technology as being used to support the information 

management strategy, and therefore only important in delivering the performance 

required. Users were able to propose changes to systems in most of the larger 

companies, but this was again controlled by a central committee who would consider 

each proposal against a set of agreed criteria and the budget allocation. In this way, 

although there is the appearance of a more bottom up approach, the control is still top 

down.
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Top down implementation of information systems developments can lead to some user 

dissatisfaction, especially if the systems developed do not meet their requirements 

[Friedman & Comford 1987; Watson et al. 1993]. Even if needs are met, users may 

feel they are being delivered systems from far away, and not become involved with 

their continued development or in proposing solutions for known problems [Lucas 

1981]. Company ID had included feedback screens with their external information 

database, but had a poor response from users who were more interested in getting the 

information they wanted than in filling out feedback comments. Ultimately this 

situation can lead to the user needs not being made known or recognised by those 

responsible for building systems to meet them.

Technology, the final element, was not seen as integral to the IM strategy by 

pharmaceutical companies, again differing from the Earl definition. Technology was 

seen as supporting the information management strategy, providing the means of 

gathering, analysing and disseminating the information. The separation of information 

and technology allowed companies the freedom to change their technology as and when 

they felt appropriate, without affecting the supply of information. They were able to 

respond to developing needs rather than having to follow a defined plan. As discussed 

above, the technology element was becoming divided between decentralised and 

centralised elements in some companies. Central standards such as global operating 

systems for personal computers were being developed, whilst other developments such 

as databases were managed more locally [Brown & Ross 1995].

Overall, Earl’s definition of information management strategy development was not 

clearly seen in any company, although elements such as control were clearly visible.
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Others, such as organisational fit, were visible in part, but not completely according to 

the Earl definition.

As a result of not following the integration of business and IM strategies recommended 

by Earl [1989], pharmaceutical companies appeared to have retained a greater degree of 

flexibility throughout their organisation. Changes in long-term business strategies may 

affect IM strategies, but did not require immediate change in order for the new business 

strategy to be implemented. There was also no threat of a business strategy failure due 

to the poor implementation of an IM strategy. The separation between information and 

technology meant companies could concentrate on managing their information loads 

[Best 1988; Angell & Straub 1993]. Instead, technology was more widely used to 

reinforce the centralisation of information management and automating information 

flows to achieve speed and volume related benefits [Milochik 1991].

There was often an assumption that organisational structures are stable, and that such 

stability is enforced due to the regulatory environment, meant that companies were able 

to plan more dynamic business strategies and information architectures [Seagers & 

Grover 1994]. However, the assumption of stability in the organisation structure can 

also be a cause of IS failure [Remenyi et al. 1997]. Gaps between departments, as 

found in the pharmaceutical companies, may not be addressed as long as there is no 

change in the organisational structures [Mattison 1987], as was clearly seen in the 

pharmaceutical companies. Problems may only surface if other departments wish to 

access the information from another department and cannot, as happened in company 

lA. Without these issues, there may be no drive to form better information links 

between departments [Mattison 1987]. A lack of change in the organisational or
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information structures without appropriate organisational change can result in people 

not being able to satisfy their information needs, resulting in IS failure.

Control of information or organisational structure changes must be supported by senior 

management, and driven in the top-down style used in Earl [1989]. Senior management 

involvement is often key to the success of planned changes [Sabherwala 1993; Scott- 

Morton 1991], but was often lacking [Lacity & Hirschheim 1993]. The lack of 

adequate drive and power in top-down strategies may result in bottom-up, user driven 

change predominating, leading to local departmental power driving the actual changes 

made [Pettigrew 1992]. Consequently, organisational fragmentation may be 

accelerated as different departments implement their own systems, as would appear to 

be the case in some pharmaceutical companies [McGrath et al. 1994]. Implementing 

some of the linkages between information management and business strategies, and IM 

and organisational structures recommended by Earl [1989] could help to resolve these 

problems, although following the full Earl strategy may remove the advantages of 

flexibility pharmaceutical companies appeared to be gaining.

6.2 Intra-Organisational Change : Effect on job roles and system

implementation

Although there is much in the information systems literature regarding the use of IS as a 

lever to achieve organisational change, the pharmaceutical companies were not 

anticipating organisational changes from their IS developments [Bum 1989; Brown & 

Ross 1995]. The separation of IM and business strategies also meant little stmctural or 

process change was being sought. The lack of organisational change in companies

- 158-



means there is no relevant model for change, therefore no example of what can be 

achieved.

Instead, companies felt the regulatory environment restrained them from radically 

changing their processes or structures. Organisational structures and processes had 

been developed over time and had been legitimised into becoming accepted norms 

[Giddens 1984; Pettigrew 1992]. The concentration on using information systems for 

improving information flows rather than organisational change has lead to further 

entrenchment of these norms and a mechanistic view of the organisation, making 

structural change harder to achieve as now both technology and processes would have 

to be reviewed [Morgan 1986; Jackson 1987]. Problems were felt to require increased 

automation and efficiency solutions rather than organisational change, continuing the 

process of establishing norms until they became accepted as the only way to operate.

The view of organisations as inherently stable is seen by some authors as a major cause 

of IS failure, because the organisational changes which may be necessary for the 

information system to succeed cannot be achieved [Remenyi et al. 1997; Davenport & 

Short 1990], although this may not automatically lead to radical changes such as 

Business Process Reengineering. Change may happen at various levels, such as 

organisational structures, organisational power, or within departmental groups [Lucas 

1981].

The lack of change in organisational structures may mean the introduction and use of IS 

increases organisational fragmentation [McGrath et al. 1994]. Accepting the 

organisational structure as fixed may also limit creativity in IS design, and may mean

- 159-



that the systems developed are not fully appropriate [Paul 1993]. Information systems 

may be too rigidly designed, and therefore not able to cope with future organisational 

changes such as alterations to departmental structures. Consequently, they may not 

deliver the level of service required [Paul 1993; Mattison 1987], potentially leading to 

information systems failure [Remenyi et al. 1997].

Automating established processes allowed for the easy measurement of any benefits 

from the new technology, allowing companies to justify their spending in resource 

terms rather than risking organisational change for unknown or uncertain benefits 

[Trauth 1989]. Although there is felt to be a need for measurements other than 

efficiency (e.g. effectiveness), there is as yet little evidence of other measurement scales 

being developed or used [Smithson & Hirschheim 1998].

However, as already seen, pharmaceutical companies are inherently dependent on 

information, and therefore on their information systems as an organisational force, even 

if there is no change in the overall organisational structure. In the event of an 

information systems’ crash, it was noted that people were unsure of what to do without 

their computer, demonstrating the extent to which information systems were relied 

upon. Incompatibility between packages or pieces of equipment could also force 

changes in working practices or procedures, thereby producing an organisational effect. 

The concentration on using technology for automation meant that pharmaceutical 

companies were unaware of the full extent of organisational changes resulting from 

their IS developments.
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Consequently, pharmaceutical companies faced many IS related issues, such as 

information overload and systems incompatibility, but did not recognise them as IS 

issues. Information overload was felt to be a result of people misusing the systems, and 

was seen as a human problem with a human solution, rather than as an IS issue with an 

IS solution. The lack of IS expertise and experience in many companies, and the view 

of technology as being there to automate processes rather than changing the 

organisation has resulted in a lack of appreciation of the IS component of many of the 

issues.

Viewing the introduction of technology as automation also meant pharmaceutical 

companies often did not consider the social context when developing new systems 

[Davis et al. 1992; Orlikowski 1991; Zuboff 1988]. The separation of information and 

technology as discussed above meant that companies concentrated on the social setting 

for information, rather than for technology. Technology appeared to be seen as a 

neutral automating force by the pharmaceutical companies, despite the organisational 

effects it may have [Orlikowski 1991; Remenyi et al. 1997]. Such a view of 

information systems as social systems using organisationally neutral technology can 

lead to the failure of the information system [Davis et al. 1992]. Social change 

resulting from the introduction of new technology must therefore be included in the 

information systems implementation planning [Davis et al. 1992; Orlikowski 1991].

Some structural social changes, such as the reduced need for secretaries following the 

introduction of office-based applications, were being noticed by some of the companies. 

However, this was unexpected by most companies, and in one case had still not been
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fully recognised as one manager tried to resist hiring another secretary due to the lack of 

work for them to do [Osterman 1991; Brown 1993; McKiersie & Walton 1991].

Despite these changes, there was little concern over deskilling, as found by Zuboff 

[1988] in other industries. There was no feeling that the scientific and other skills 

required could be fully replaced by computers as yet, reducing fears over job security 

and the threat of being replaced by computer-led automation, as found by Zuboff 

[1988]. Many people were able to function without using computers, and many of the 

managers interviewed for this project commented that they were not particularly 

computer literate. However, there was concern from some that in the future computer 

skills may become a deciding factor for jobs, over and above other skills. Company IJ 

reflected some of this in their recognition that by recruiting younger graduates, the level 

of computer skills was now considerably higher than previously, benefiting the 

company in many ways.

More common in pharmaceutical companies was a rejection, in various forms, of the 

information systems available. One of the most striking was in company 3 A, where the 

person interviewed deliberately withheld information from the central database because 

they feared losing their status within the organisation along with their unique 

information. The loss of knowledge was felt to lead directly to a loss of status and 

position, as anyone could consult the database and gain the previously unique 

knowledge [Aubert et al. 1991; Zuboff 1988]. In company 3N people preferred to 

create their own personal database groups on the company group-ware system, rather 

than using other people’s, until the systems was collapsing due to information overload. 

Despite wide recognition of the problem and amount of duplication, people were
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unwilling to sacrifice their personal database, even if they knew it was duplicated 

elsewhere. In company 3J the regulatory department had until recently had four 

incompatible e-mail packages being used, due to people preferring another option to the 

company standard. In order to resolve this, a new standard was being introduced.

Concern over the loss of personal value to systems imposed from outside the user group 

can lead to failed implementation [Zuboff 1988], as seen above. This may be a greater 

risk with top down development strategies, as used by the pharmaceutical companies, 

as there is a greater distance between system developers and users [Wolstenholme et al. 

1993]. Problems discovered or caused by users are left unresolved, as the separate 

information systems department is expected to solve them. If systems are not fixed, 

users may simply ignore them entirely and introduce their preferred solution, as with 

company 3J’s e-mail system.

The linkage of status and position within an organisation to personal knowledge may 

also explain some of the development of information overload, and the lack of redress 

despite acknowledgements of the problem. As in company 3A, personal value was 

derived from knowing as much as possible. Therefore information overload allows the 

opportunity for people to gather as much information and knowledge as they can, 

leading to a feeling of increased status. Opportunities to use the knowledge increase a 

person’s visibility, allowing them to gain status in different groups, again increasing the 

feeling of personal value. Addressing the issues of information overload, such as 

reducing the amount of accessible information (company 3N) or replacing collating 

information into a central pool (companies’ 3N and 3A) could reduce opportunities for
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gaining and preserving knowledge and therefore status, and are therefore resisted by 

those who feel they would be affected.

Overcoming such problems may require a move to increased bottom-up systems 

development including increasing user involvement, for example via mechanisms such 

as Socio-Technical Design [Mumford 1979], increasing the sense of system ownership 

and involvement by the user community, so increasing the chances of successful 

implementation [Walsham 1993].

6.3 Inter-Organisational Change : Outsourcing

Outsourcing was seen by the pharmaceutical companies almost exclusively in terms on 

using Contract Research Organisations (CROs) to conduct clinical trials, although there 

was also outsourcing of much of the development and day-to-day management of the 

information systems. Following on from the corresponding section in Chapter 3, this 

section will look at all outsourcing, both clinical trials and information systems, using 

the IS literature where appropriate. This will allow an investigation into the similarities 

between the types of outsourcing suggested in Chapter 3, and allow the use of a 

different perspective on clinical trials outsourcing.

The driver for outsourcing clinical trials work was essentially efficiency savings, in 

terms of time and finance [Hill & Hubbard 1996; Aubert et al. 1996; Suomi 1992]. 

Clinical trials represent the greatest cost to a pharmaceutical company in both time and 

money, giving rise to the greatest potential for time and cost savings [Stokes 1994; 

Edwards 1990]. No pharmaceutical company outsourcing of clinical trials was driven
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by information systems considerations, such as the desire to develop inter- 

organisational systems and collaborative allegiances with other service providers 

[Johnson & Lawrence 1988; Holland 1995]. Most companies had no feeling for the 

ways in which information systems could be used to drive outsourcing, or how this 

could be used to develop new partnerships [Lacity & Hirschheim 1993].

The biggest issue for the pharmaceutical companies was one of control, especially over 

the information involved in clinical trials [Daniel et al. 1997]. Outsourcing clinical 

trials also involves some loss of control over processes and data generation, important 

in an industry as used to centralised control mechanisms and a high valuation of 

information as the pharmaceutical industry [Macmillan 1994; McFarlan & Nolan

1995]. Such concerns over control were a major reason for companies such as 2B and 

2H not using CROs for any of their clinical trials, whilst others only outsourced ‘non 

critical’ trials, protecting themselves against any problems there may be with the CRO.

Outsourcing also raised other issues for companies, such as whether to enforce data 

format compatibility on any CRO, and whether the use of CROs would merely 

highlight other issues elsewhere in the R&D process [Hill & Hubbard 1996]. Working 

with an external organisation meant that pharmaceutical companies could not depend 

on top down implementation of solutions, but would have to negotiate agreements, 

thereby again losing some control over the processes [Daniel et al. 1997; Macmillan 

1994; Rondel et al. 1993; Aubert et al. 1996].

The use of CROs therefore reflects many of the issues seen in the IS literature. The 

driver is largely one of cost reduction, especially in terms of people, in order to
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concentrate resources on what is seen as the core business [Lacity & Hirschheim 1995; 

Aubert et al. 1996]. Outsourcing has been managed selectively using a modular 

approach in order to retain internal control over strategies and maintain flexibility in 

terms of service providers [Grover et al. 1994; Lacity et al. 1996; Nie & Hilton 1993; 

Willcocks et al. 1995]. Although changes in internal routines and means of dealing 

with the external environment are required, not much has been done in this direction 

[Grover et al. 1996; Ritz 1993]. The use of selective outsourcing also means there is a 

low IT contribution and little need for integration of other systems [Lacity et al. 1996]. 

Problems may arise with respect to communication and co-ordination and the 

timetabling of interactions, with cultural diversity and differences between the 

sponsor’s and vendor’s motivations important elements to manage [Apte & Mason 

1995; Gurbaxani 1996]. The use of selective outsourcing means that the only way of 

controlling these factors is the development of good contract management [Lacity & 

Hirschheim 1993].

The need to use different CROs means that pharmaceutical companies cannot become 

overly rigid in their data format standards. Systems must be reusable without large 

start-up costs, such as equipment or training, which could negate the time and money 

savings being achieved [Stokes 1994; Henderson 1990; Benjamin et al. 1990]. As a 

result, pharmaceutical companies themselves may not be able to develop firm data 

formats and information management plans, due to the lack of standardisation in CROs. 

Consequently, pharmaceutical companies’ information management planning may be 

driven by their business strategy, rather than their information strategy, forming the 

kind of link proposed by Earl [1989] by different means, but resulting in no standards 

being developed, the opposite outcome to that proposed by Earl [1989].
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The use of information systems in clinical trials may bring other benefits to companies, 

in terms of the speed of data analysis and potential for increasing the speed of problem 

solving [Edwards 1990; Spurlin et al. 1996; Stokes 1990]. Neither of these benefits 

was a deliberate part of any strategy, but was emergent as the pharmaceutical 

companies developed better systems and relationships with the CROs. These benefits 

move beyond automation, providing companies with process improvements, potentially 

realising far greater benefits for process management [Gurbaxani 1996]. The 

realisation of these additional benefits was part of the driver for RDE in some 

companies, although the IS drive was still not realised. Other companies saw RDE as 

merely automating processes already providing benefits. They were not convinced of 

the benefits of RDE over and above a good data transfer process without direct links to 

the CRO, and were sceptical about developing RDE systems of their own.

Some companies were experimenting with Remote Data Entry (RDE) or Electronic 

Data Interchange (EDI) systems, but none had yet developed and introduced a fully 

operational system. Pharmaceutical companies wanted to manage and control data 

formats according to their internal standards, rather than those of any CRO with which 

they were involved. Pharmaceutical companies were eager to avoid becoming tied to 

one particular CRO, looking to retain both flexibility and control, even at the expense 

of RDE systems [Stokes 1994; Nie & Hilton 1993; Lacity et al. 1996]. However, many 

CROs were unwilling to conform to one pharmaceutical company’s standard as this 

could threaten their ability to deal with many different companies, the difference in 

business drives between pharmaceutical company and CROs becoming an obstacle 

[Winkler & Marsh 1996; Hill & Hubbard 1996; Gurbaxani 1996].
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The lack of use of EDI or RDE by pharmaceutical companies, and a lack of top 

management support, may act as disincentives for pharmaceutical companies 

[Premkumar et al. 1997]. Any competitive benefits may only apply to the first 

company to start using EDI or RDE systems, although there is also a risk of becoming 

isolated if other companies follow with different systems [Benjamin et al. 1990; 

Rothemberg & Saloner 1991]. If decentralising the information systems across two or 

more organisations in order to implement EDI systems increases the co-ordination 

costs, companies may not see the level of return on investment they are looking for 

[Henderson 1990; Benjamin et al. 1990]. The use of selective outsourcing requires 

little IT contribution, therefore allowing companies to gain business benefit from their 

use of CROs without the need to develop complex EDI systems [Lacity et al. 1996; 

Lacity & Hirschheim 1993].

Outsourcing of the IT and IS functions was well established in most of the companies 

visited, only IF and IL proposing or developing information systems entirely internally. 

The separation of information and technology meant that technology was seen as a non

core activity for most companies, and could therefore be outsourced to specialist 

companies, capable of providing the necessary skills [Grover et al. 1994; Aubert et al.

1996]. Again, much of the driver for this was cost containment, especially in respect to 

the cost of human resource and the ability to use the skilled people in the external 

companies, rather than the pharmaceutical company having to recruit their own [Lacity 

& Hirschheim 1995; Aubert et al. 1996].
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Control was still an important factor for the pharmaceutical companies, and most 

outsourcing was for short term, specific tasks, rather than forming long-term strategic 

alliances with a few partners [Lacity et al. 1996]. The use of selective outsourcing 

meant pharmaceutical companies were able to retain control over their strategies, and 

could change suppliers according to their needs without facing large switching costs 

[Willcocks et al. 1995; Lacity et al. 1996]. The one exception to this is the decision by 

DuPont to outsource their entire IT requirements to one preferred supplier [Bennett

1997].

The reliance on outsourcing of IS for many companies was based on the need for cost 

control and concentration of resources onto core business areas [Lacity & Hirschheim 

1995]. Information systems departments are often viewed in terms of the development 

costs, with the benefits of the systems seen in the departments using them, rather than 

the department supplying them [Lacity & Hirschheim 1993]. However, the 

concentration of pharmaceutical companies on using technology to automate processes 

meant that the criteria for assessing outsourcing needs would appear to fit within 

looking at delivered performance improvements, rather than cost. The development of 

benchmarking would allow comparisons to be made with other processes or 

organisations, and may point to the usefulness of insourcing technology staff in order to 

reduce dependency on external service providers, whilst maintaining the drivers to 

prevent complacency [Lacity & Hirschheim 1995; Lacity et al. 1996]

The dependence of most companies on external suppliers was demonstrated by the 

reaction to incompatibility issues amongst different items of laboratory equipment. 

Pharmaceutical companies were looking to the supplier companies to agree conunon
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data standards, as they had seen in office based systems, but no company was prepared 

to form any long term strategic alliance in order to develop such standards. Instead, the 

pharmaceutical companies relied on tailoring of externally developed components to fit 

to their information needs.

Such dependence on external suppliers means that companies could find the use of IS 

to enact organisational change hard to manage. Without IS skills of their own they are 

dependent on the systems and expertise on offer, and could therefore lose much of the 

control over their organisational structure or business strategy development. The 

degree of outsourcing means many pharmaceutical companies have suffered hollowing 

out [Willcocks et al. 1995], losing technical skills from their own staff. The linking of 

business and IM strategies with technology components could therefore allow the 

supplier companies some element of control over the pharmaceutical companies’ core 

strategies [Willcocks et al. 1995]. Separation of technology from other core strategies 

may therefore be the only way pharmaceutical companies can continue to retain the 

degree of both control and outsourcing they want.

Both clinical trials and technology outsourcing were driven by business issues, 

essentially cost containment and a desire to concentrate resources on core business 

areas [Lacity & Hirschheim 1993; Aubert et al. 1996; Spurlin et al. 1990]. However, 

the two forms of outsourcing raised different issues for pharmaceutical companies, 

based around the issue of control over information. Clinical trials outsourcing 

concerned control over information and data formats, raising many concerns for 

companies, to the point where some companies regarded the potential business benefits
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less important than retaining full control over their information. The separation of 

information and technology meant that no such concerns were evident in the 

outsourcing of technology and the potentially greater reliance on external suppliers. 

The pharmaceutical companies’ retention of internal control over the CROs may also 

have prevented hollowing out, which could help companies avoid becoming as 

dependent on CROs as they appear to be on technology suppliers. Neither form of 

outsourcing was driven by any IS issues, and there was no move towards building 

strategic alliances as defined in the IS literature [Holland 1995; Johnston & Lawrence 

1988]. The pharmaceutical companies desire to retain control may prevent the 

development of such alliances, especially in regard to outsourcing clinical trials.

6.4 Computer Assisted Regulatory Applications (Electronic 

Submissions)

The use of computer assisted regulatory applications (CARAs) was one of the most 

widely discussed topics in this research, especially amongst information and regulatory 

departments (see Table 22). This topic can also be seen as dependent on the other 

themes discussed in this chapter, as companies require strong information management 

policies in order to deliver the information in appropriate formats, organisational 

change and successful implementation to be able to build the CARAs, and inter- 

organisational systems to transfer the CARAs to the regulatory authorities.

The current requirement for paper based dossiers in Europe meant that whilst the paper 

submissions were tightly regulated, CARAs (also known as electronic submissions) 

were not. This allowed companies to develop their own systems and standards, based
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on maximising their own the competitive advantage. Companies are already investing 

in many of the systems necessary to support CARAs, such as globalised databases and 

information format standards. The development of CARAs can act as an agent for 

organisational change, with the need to introduce central databases and formatting 

standards [Kirk 1996; Lasagna 1995]. These systems were also producing benefits for 

paper submissions in terms of compiling the dossier components, producing a 

consistent Took’ throughout the dossier, and preparing many paper submissions 

simultaneously for despatch to different locations [Worthen et al. 1997]. However, 

there was little energy for such process change from CARAs in the companies visited. 

Instead, much of the drive to develop CARAs came from the anticipated competitive 

advantages similar to those already seen in the United States [Bass 1994], rather than 

any impact on the paper dossier preparation process.

However, the development of CARAs means that the dossier submission process, 

intended to protect public health and safety, has become a competitive arena. 

Pharmaceutical companies saw the regulatory process as an area in which they could 

gain advantages from decreasing the time their licence applications took to gain 

marketing approval. The introduction of a Europe-wide administrative and approvals 

system means that the potential advantages are now greater than ever. Larger 

companies can dominate and force standards on the rest of the industry, such as 

‘correct’ formats for CARAs.

The lack of European standards for CARAs again opens competition between 

companies to develop the best system and therefore influence any standards that may 

later be established. Consequently, smaller companies such as 3C and 3E were
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concerned that the dominance of the large companies, without regulatory control, could 

leave them unable to compete. There was also the fear of choosing the ‘wrong’ system, 

even though no ‘correct’ system has currently been defined.

The actions of the big pharmaceutical companies can be seen as part of a deliberate 

competitive strategy, using high entry criteria such as the cost of developing the 

necessary systems and expertise to restrict the number of entrants [Porter 1980]. Using 

size and resources as competitive weapons to exclude smaller companies also means 

there are fewer competitive rivals, and therefore an increased opportunity to dominate 

the marketplace.

Interactive dossier reviews have been suggested by some authors [Lasagna 1995; Millar 

et al. 1996], but the big companies were wary of this, much as many were of RDE. 

Allowing regulatory authorities’ access to the raw data or the pharmaceutical 

companies’ own databases again threatened the companies’ ability to control processes 

and information resources. However, companies were far more supportive of the 

regulatory authorities allowing them the opportunity to review guidelines electronically 

and comment before they were published, as well as wanting information to be 

distributed electronically. The pharmaceutical companies’ desire for control appears to 

extend to the definition of the regulatory process, intended to be neutral.

Companies were sceptical about the ability of the International Conference on 

Harmonisation (ICH) and European Medicines Evaluation Agency (EMEA) to 

introduce more global dossier standards or a common global dossier. Using

- 173 -



information systems, companies can achieve simultaneous filings of many different 

dossiers [Worthen et al. 1997], without the need for further changes in the regulatory 

processes. As a result, potential business or competitive advantages from moves to 

common global regulatory systems are reduced, until the costs of readjusting processes 

and systems outweigh the savings.

6.5 Analysis summary

In general, the pharmaceutical companies had little knowledge or expertise in 

information systems theory and information systems planning. There is increasing 

experience from their use, but this was limited to that seen in the organisations, without 

much support from other sources such as the IS literature. The companies were able to 

recognise many of the problems such as information overload, incompatibility, and the 

lack of return on investments, but these problems were viewed from an organisational 

perspective rather than an information systems perspective. The lack of information 

systems causes seen by companies meant there was little anticipation of information 

systems solutions. For example, the solution to information overload was felt to lie 

with increased procedural controls over the information people could access and 

disseminate, rather than any information systems based solutions.

Most of the pharmaceutical companies’ view of information systems was still as a 

means of automating processes [Davenport & Short 1990], with the aim of generating 

benefits in terms of the speed and volume of information processing [Milochik 1991]. 

Consequently, there was little expectation or felt need for large scale organisational 

changes, and the lack of such changes was not seen as a failing of information systems
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in any way. Schema and routines have become institutionalised over time, and 

inforaiation was now managed to fit these schema rather than changing the organisation 

to suit the information [Schneider 1987]. Static organisational structures have allowed 

companies to automate more effectively, although the lack of organisational change is 

seen by some authors as a major reason for information systems failure, preventing 

more fundamental issues being addressed [Remenyi et al. 1997; Davenport & Short 

1990]. Using static models for information systems planning meant that there were 

many assumptions in plans, such as the lack of need for organisational change or social 

effects from automation. The expectation that there was no change in the 

organisational model meant lessons learnt from implementing previous systems did not 

necessarily change the way new information systems were developed [Paul 1993; 

Huysman et al. 1994].

The separation of IM strategies from business and organisational strategies meant that 

the concept of organisational change was not enforced on planners, as it could be if 

there were the links between strategies proposed by some [Earl 1989; Sabherwala 

1993]. The lack of any formal link meant processes were seen in isolation from the 

organisational context. Issues such as the change in control over information and the 

associated socio-political issues were not seen as part of organisational change [Galliers 

1991; Benjamin & Levinson 1993]. The long-term business plans were based on 

scientific goals and appeared to use the current organisational structure as an accepted 

norm within the planning. Information and technology were managed separately 

[Angell & Straub 1993; Best 1988], therefore potentially weakening the ability of new 

information systems to enable structural changes, unless that is what they were being 

used for.
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Much of the development of technology appeared to be driven by the desire for 

increased speed and volume of information processing [Milochik 1991], and the fear of 

falling behind competitors [Angell & Straub 1993; Ciborra 1991]. Technology was 

assessed on a case-by-case basis, rather than as part of an organisational whole, often 

leading to incompatibility between, or even within, departments [Smith 1989]. Some 

companies were beginning to implement organisational standards for some 

applications, such as e-mail and word processing, but the ongoing development of 

departmental systems meant companies could end up with stratified information 

systems [Gould 1986]. If issues such as data formats and linking between components 

are carefully managed this could be an advantage for companies as it will increase their 

flexibility, but there is also increased potential for localised departmental power to 

predominate if the central standards are not enforced [Pettigrew 1992]. The 

development of such stratified systems appeared to be more by accident than design on 

the part of the pharmaceutical companies, and the lack of organisational change meant 

fragmentation was still an issue for many [McGrath et al. 1994; Doswell & Asnani

1993].

The lack of changes in organisational structure could pose problems for companies, 

especially in regard to maintaining the match between organisational and information 

management structures and planning [Earl 1989]. If information and organisational 

structures do not match, information may not be transferable between departments, 

leading to problems moving information around the organisation [Mattison 1987; 

Collins & Straub 1991]. Acceptance of organisational structures as static may hinder 

the development of links between departments, and therefore the resolution of
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organisational fragmentation [Mattison 1987]. Although formal links between 

departments may not be required, there must be some links in order for information 

systems to support the business needs and offer new business opportunities [Reponen

1994].

The biggest driver for most companies to invest in information systems was the 

prospect of competitive advantage. Companies were anticipating the automation of 

processes would result in a decrease in the amount of time taken to achieve the same 

results, thereby decreasing their overall R&D time cost. However, this had not yet 

materialised for the companies visited. This lack of current competitive advantage may 

be due to the low impact information systems have had on the organisational structures, 

and therefore the small degree of influence they have over future business 

opportunities, such as inter-organisational information systems [Venkatraman 1991; 

Brown 1993].

Much of the problem for companies is in sustaining any competitive advantage they 

may gain from information systems [Earl 1988]. The ease of copying systems used by 

other companies means that many competitive gains prove to be short term, and 

therefore deliver little real benefit over any length of time [Galliers 1992; Ciborra 1991; 

Mata et al. 1995]. The short term nature of competitive advantage is emphasised by the 

similarity between pharmaceutical companies’ organisational structures and 

information systems, much developed from a fear of falling behind a rival company 

[Angell & Straub 1993; Ciborra 1991]. Consequently, any competitive advantage seen 

from information systems in one company can quickly be copied by others in order for
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them to keep pace, removing the chance of one company making significant 

competitive gains over the rest of the industry. Lack of change in organisational 

structure also limits the range of changes possible, with much based on the technical 

tools being used.

Information itself can also provide companies with competitive advantage. The reason 

for competitive advantage coming from information may be harder for other companies 

to establish, therefore making it harder for rivals to copy and negate the long-term 

advantage [King et al. 1988; Mata et al. 1995]. Pharmaceutical companies are already 

aware of the value of their information, reflected in their protection of their information 

resources. This then appears to be their greatest source of long-term competitive 

advantage, rather than information systems.

Overall, pharmaceutical companies use of information systems can be seen as being 

separate from their business strategies, with information systems supporting business 

needs rather than influencing them. Developments were managed in a top-down 

fashion resulting in some user rejection, but systems were generally specifically 

targeted to automating processes, thereby posing little threat to skilled roles. However, 

the low level of organisational change also meant that opportunities for IS driven 

business change, such as the introduction of inter-organisational systems, was low, and 

sustained competitive advantage from information systems was not apparent.
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6.6 Chapter Summary

The Research Findings from the previous chapter have been analysed and discussed 

from an information systems perspective, using the four main IS themes outlined in 

chapter 2 and discussed in chapter 3.

Information, and therefore information management, was important to pharmaceutical 

companies, who saw much intrinsic value in the information they had. This affected 

their information management policies, as well as their approach to inter-organisational 

collaborations. Concerns over external organisations gaining access to their own 

information meant pharmaceutical companies were unwilling to relinquish too much 

control over their information systems.

Planning for an information system was not integrated with other strategies, such as 

organisational or business strategies, going against the model defined by Earl [1989]. 

Consequently, pharmaceutical companies had more flexibility in their information 

management strategy planning, but issues of organisational fit and integration across 

companies were not always pre-empted in the planning. Overall, most elements of 

Earl’s IM strategy were not found to apply to the companies, in many ways to the 

benefit of the companies. The only element of Earl’s strategy commonly seen was the 

top-down control of IS development.

The lack of expectation of organisational change meant companies were unprepared for 

many of the social and organisational effects of IS. Although the literature has much on 

implementation and change management, there was little awareness of this in the 

interviews. Consequently, there was little planning for change, and no process or social
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change management. This had resulted in some cases of people rejecting systems and 

deliberately withholding information from databases, reflecting the link between 

knowledge and status and underlining the importance of information in pharmaceutical 

companies.

Overall, organisational change was felt to depend more on the external regulatory 

environment than on internal pressures, with no models of IS enabled change for 

companies to follow. Planning was on a case-by-case basis, based on automating the 

existing systems and information flows. So far, information systems were not felt to be 

delivering the competitive benefits necessary to justify further radical change.
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7 CONCLUSIONS

The previous chapters in this thesis have outlined the basic objectives and questions for 

this research project, the background to both the pharmaceutical industry and 

information systems issues, and the methods used to collect data. Following this the 

research findings were presented, then analysed using the information systems 

literature.

In this chapter, the conclusions from this research will be presented, using the format of 

the Research Questions from section 3.5.

7.1 The use of information systems to manage information loads

The pharmaceutical companies visited in this research saw information as integral to 

their competitive ability, and therefore to their research, development and regulatory 

activities. As such, the way information was managed was important in ensuring 

information was disseminated to the right people at the right time. The value of 

information was demonstrated by the reluctance of some companies to lose control over 

data from clinical trials, and to protect information generated from alliances with other 

research companies.

Information systems were largely seen as a means of automating the existing 

information flows and processes, in order to deliver speed and volume advantages. 

From this, companies felt they could decrease the time required to analyse and process 

the information required for the regulatory authorities, therefore cutting R&D time and
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gaining an advantage over their competitors. New systems were evaluated in terms of 

their ability to improve the speed and efficiency with which companies could manage 

their information loads, rather than as part of an overall long term strategic 

development programme. Information was seen and managed separately from the 

technology used to move it around the company, the value residing in the information 

not the technology.

Consequently, many of the social and organisational effects coming from the 

introduction of new information systems were not anticipated, leading to problems for 

some companies. The view of technology as merely automating processes meant there 

was little expectation of any process or structural changes. However, the success of 

many systems was being compromised because of organisational or social factors, such 

as the inability to link between systems, inter-departmental incompatibility of data 

formats, information overload, or the non-use of systems because of the perceived 

threat to personal value and status in the organisation. The view of information systems 

as only automating processes meant that, although these problems can all be seen as IS 

related, pharmaceutical companies usually saw them only in process terms, if at all.

Many of these issues could be anticipated, and possibly avoided, with the use of a more 

inclusive planning process. Information systems should be seen as involving social and 

organisational components as well as technology, which all require addressing during 

the planning stages. This does not necessarily mean information and technology should 

be linked together, but closer links than were evident in many companies should be 

developed. Awareness of the impact of new technology on information flows and local 

organisational structures will help companies achieve more successful IS
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implementations, and help retain a more integrated information management strategy 

across the whole department and organisation.

Despite the problems, companies saw their information systems and information 

management in an overwhelmingly positive light, and saw ‘more of the same’ as the 

way to resolve any difficulties there may be. There have undoubtedly been 

improvements in the speed and comprehensiveness of information management and 

information provision, potentially helping companies to know more, if not to act faster. 

Whilst there may need to be changes to the way information systems and information 

management strategies are planned, the issues raised have not yet led companies to 

abandon their systems, or stop seeking to develop them further.

7.2 Effects of the introduction of IS on company operations

Of all the companies visited, only one was planning radical organisational or process 

level change (company 2N), and this only after they had experienced problems with 

their current information system structure. The prevailing view in the other companies 

was that the introduction of computerised equipment was to automate current processes 

and procedures, not to affect change at an organisational level. This has inevitably lead 

to problems, at both an organisational and personnel level.

Many of the organisational problems and issues have come from the view of technology 

as an automation tool, with no other organisational effects. The concentration on the 

speed and volume of information management meant companies were largely unaware 

of organisational effects until they arose. The view of the organisational environment,
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especially the regulatory environment, as restricting change meant companies had little 

concept of IS enabling organisational change. Many only thought of organisational 

change in relation to large processes and structures rather than at lower levels. 

Processes were often automated without any business analysis of the organisational or 

process efficiency being carried out beforehand. As a result, inefficiencies may not be 

recognised until after the new systems have been introduced. The use of technology 

means there is less opportunity to use short cuts to reduce the impact of inefficiencies, 

so automation can decreased process efficiency.

Organisational changes have also arisen from the way information systems are used, 

sometimes because of their process efficiency. Improvements in the ability to 

communicate around large organisations has meant people are now felt to communicate 

more, resulting in people spending more time alone sending and reading electronic 

messages rather than communicating more socially, for example in face to face 

meetings or via telephone conversations.

Organisational change needs to be seen by companies as part of an ongoing process, 

with the introduction and use of information systems one enabler of change, along with 

other factors such as the recruitment of new staff. Change should be seen as happening 

at all levels, rather than just in large organisational restructuring. Viewing change in 

this way may help companies plan the introduction of new information systems more 

effectively, helping them gain greater benefit from their investments and reducing some 

of the implementation problems. Much of the advantage being sought was in terms of 

tangible process improvements such as the speed in information processing and
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transfer. However, there are also many intangible benefits information systems can 

provide which may also improve pharmaceutical companies’ performance.

Companies were already beginning to see some of the organisational benefits from their 

information systems, especially in their ability to communicate and disseminate 

information throughout a company, regardless of a person’s physical location. The 

development of systems such as global databases and e-mail meant companies were 

recognising organisational benefits, although still largely in terms of information 

processing efficiency. Increased awareness of other intangible organisational impacts 

may again help companies maximise the benefits, both tangible and intangible, their 

information systems can deliver.

7.3 Effect of the introduction of IS on individual’s operations

Following on from the view of information systems as a tool for automating processes 

with little social impact, companies appeared surprised by many of the impacts on 

individuals. Many of the effects were seen as positive, giving people increased 

independence and improving the quality of their working life. Tools such as e-mail, 

word processing and electronic diaries meant there was less need for secretarial support, 

and people were able to interact more directly with each other and manage their own 

workloads, for example being able to write their own documents.

However, the largely unanticipated nature of the effects meant that many of the 

advantages could also become problems. The ease of communication through e-mail 

meant people felt overloaded, and felt they had to reply as the efficiency of the systems
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meant people knew they had received the message. The speed of interaction meant that 

people demanded more information in less time, again increasing the pressure on 

people and the feeling of overload. The devolving of document production to 

individuals also raised organisational issues, such as the difficulty of maintaining the 

consistency of document appearance throughout an organisation. Without an enforced 

controlling mechanism, such as a central typing pool following common document 

templates, it was harder to ensure people were using any standards that have been put in 

place.

The use of centralised information systems had other effects on people. Whilst there 

appeared to be little concern over deskilling or job security, there was a feeling of loss 

of personal value in some companies through the centralisation of information and 

knowledge. People felt their unique value was being replaced by the information 

system, and therefore rejected the systems in favour of retaining their own information 

store as a means of maintaining their status in the organisation.

The preference for individual needs over those of the organisation is an issue 

companies need to address. Seeing information systems as social systems may aid this 

some way, as more social planning should include more of these issues in information 

systems implementation. Increased awareness of social issues and change as emergent 

and ongoing should also allow companies to identify issues as they arise, and propose 

solutions to them before they begin to harm organisational performance. Including 

users as part of the information systems planning and development process can increase 

the feeling of ownership and therefore reduce the chances of systems rejection, 

although there is also an increased potential for factionalism between groups favouring
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different solutions. Careful management is required, but can result in improved 

acceptance of systems, and less chance of inappropriate systems being developed.

7.4 Perceptions of current impacts and future effects

Pharmaceutical companies were generally extremely positive about the impacts of their 

information systems in terms of information processing and information management, 

but felt that there was little or no overall organisational effect. Many companies felt 

that information systems would not produce such organisational effects, and were 

therefore not disappointed at the lack of impact.

Of more concern to some was the lack of obvious return on their investment in terms of 

an overall reduction in R&D time, leading to a competitive advantage. The expected 

time savings from automating information processing and information flows had not 

been reflected in reducing the overall drug R&D time. Much of this can be attributed to 

other organisational effects not included in the companies’ information system planning 

acting to reduce the overall impact from increased process efficiency.

The perceived solution to the lack of current organisational performance improvement 

was largely felt to be more of the same automation and improvements on existing 

automation. The pharmaceutical companies’ limited view of the potential 

organisational impacts from information systems meant there was no concept of an 

organisational component, or of using information systems for anything other than 

automation. Many companies felt they needed “better information systems” or better 

use of their existing systems, but were unable to define what these terms meant in
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practice. As a result, planning for these new systems is unlikely to differ from that 

already used.

Companies need to recognise the organisational effects information systems have at all 

levels of an organisation. Companies can then begin to use these effects to enact more 

radical changes, potentially increasing the benefits from their investment. Awareness 

of the potential for organisational reform alongside the introduction of new systems 

may allow companies to develop the better systems and systems use they seek.

The use of information systems for organisational change does not require the 

automatic formal linking of information systems strategies to other business strategies. 

Companies have benefited from the flexibility the separation of these strategies has 

allowed them, but there needs to be greater interaction between information system 

planning and business analysis in order to identify areas where information systems can 

have a positive organisational impact. Working with the user communities should also 

help develop both information systems and organisational changes appropriate to the 

organisational needs, and therefore more likely to provide organisational benefit over 

and above the process benefits already being seen.

7.5 Perception of the future role of information systems in the 

pharmaceutical industry

Much of the view of the pharmaceutical companies as to the future role of information 

systems was based on the perception of IS as an automating tool, rather than as an 

enabler of more radical changes. Much was also driven by the need to see tangible
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benefits from investments, translating into a competitive advantage for the companies 

where possible. There was little talk of collaboration on projects such as Computer 

assisted regulatory applications (CARAs) or data format standards for use with Clinical 

Research Organisations (CROs).

The larger companies with larger IS budgets appear to be dominating information 

systems developments, especially in the absence of concrete standards from 

independent bodies such as the regulatory authorities. Developing standards for 

CARAs was mainly based on companies’ expertise and experience in the United States, 

limiting experience to larger, globally based companies. Smaller research based or 

generic companies find it harder to influence debates due to their comparative lack of 

IS power.

The control of IS developments by a few large companies should be a concern to the 

industry as a whole. If some companies can effectively dictate developments such as 

regulatory requirements then the independence of the processes is at risk. The 

perceived power vacuum at the European Medicines Evaluation Agency (EMEA), who 

have not issued standards for developments such as electronic submissions, means that 

the use of the regulatory process as a competitive arena is unrestricted. The power of 

larger companies may force smaller companies out of the arena, and may mean valuable 

ideas are not developed because they came from the wrong company.

In order to avoid this, collaborative working needs to be introduced as a means of 

developing new systems and standards without leaving some companies unable to 

compete. Collaborating with other companies and with regulatory authorities to
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develop common standards should be seen as benefiting all companies, as none will 

have to worry about choosing ‘wrong’ systems.

Pharmaceutical companies also need to work more closely with the IS community in 

order to gain access to the expertise to enable them to maximise the benefits from their 

information systems, and to help develop the better information systems they want in 

the future. Across the industry, this can help with tools such as Electronic Data 

Interchange (EDI) and working with CROs, and electronic submissions. The impacts 

of future mergers and acquisitions could be reduced by working ahead of the merger to 

match up information systems components, rather than having to adjust later and 

potentially lose competitive ability.

7.6 Conclusions Summary

Information management was important to companies’, who saw information as 

inherently valuable and important to their ability to compete successfully. Information 

systems were seen as a means of automating company operations, and were not seen as 

a tool for organisational or process change. Efficiency was seen in technical rather than 

process terms, which could result in increased inefficiency overall.

The individuals interviewed saw information systems as overwhelmingly positive, 

although there were negative effects such as information overload. However, these 

problems were seen as problems with the way people used the information systems, 

rather than due to the information systems themselves. Some people felt a threat to
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their status from the opening up of information access, which had lead them to reject 

the corporate information system and retain their own information store.

The current impacts were generally felt to be beneficial, although there was some 

concern that the information systems had not yet lead to the anticipated reduction in 

R&D time. In the future companies were looking for more electronic based standards, 

for example in the area of electronic submissions, but were less confident about the 

ability of groups such as the EMEA to enforce such standards.

Pharmaceutical companies have undoubtedly benefited from their use of information 

systems, essentially in terms of the volumes of information they are now able to 

manage, and the speed with which information can be processed, analysed and 

disseminated. However, in order to maximise benefits and realise some of the long 

term competitive advantages they seek, they need to use information systems’ 

capabilities to enable more fundamental organisational changes. Information systems 

can enable greater inter-departmental interaction, easier transfer of information along 

the development process, and greater connectivity with external organisations. 

Organisational changes are occurring, and need to be recognised and managed more 

carefully than at present, but the apparent long-term commitment of companies to their 

information systems means that such changes have the potential to benefit companies.

Companies also need to be more realistic about their expectations in terms of the effects 

information systems can have. Companies already see information as one of their most 

valuable resources, and this must continue. The ability of automation alone to bring
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long-term competitive advantage is unlikely to be realised. However, the correct use of 

information systems along with other factors such as the quality of information and 

staff, and an acceptance of the need for continual change and development, may ensure 

companies do benefit from their investment. On balance though, it is the quality of 

information, and the ability of the staff to use it which appear to be the source of more 

sustained competitive advantage, not the technology supporting these activities.

The tables below summarise the main good and bad examples of IS use in the 

pharmaceutical companies visited, and provide brief reconunendations for the ways 

pharmaceutical companies should be seeking to develop their information systems in 

the future:

Section 1 : Information Departments
Good • IT plan governing information systems development (1C)

• Use of standard IT packages in the information systems, rather 
than bespoking (1C, IE, IJ, IK)

• Open access to information from external sources stored on the 
internal database (ID, IE, IG)

• Trapping of internally generated laboratory data onto databases 
(IE, IG, IH, IK, IL, IN)

• All departments using the same information system (IH)
• Internal reports are stored and accessed on the internal database 

(IH, IJ)
Bad • Different departments transformed data from the same database 

into incompatible formats (1 A)
• Information group seen as the “Department of last resort” (IB)
• Regulatory department decided not to be part of the planning 

for a new IT system (1C)
• Laboratory equipment not linked or networked (IL)
• Internal bespoking of new information systems (IF, IL)
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Section 1 : Information Departments
Recommendations • Systems should not be bespoke, but use off-the-shelf packages 

to ease training and maintenance.
• Information should be stored in areas with easy access for 

scientists, e.g. internal databases
• Laboratory information automatically trapped into a database, 

with all equipment linked in
• The information systems throughout the company should be 

compatible, although not necessarily completely integrated

Table 23 : Summary o f conclusions from the Information Departments visited in this
research

Section 2: R&D Departments
Good • Experimenting with Remote Data Entry (RDE) (2A, 20, 2M, 

2N)
• Attempt to use CROs with compatible software where possible 

(2A, 2J, 2L)
• Internal clinical trials data stored electronically (2K)
• Laboratory data automatically trapped into an internal database 

(20, 2H, 2L)
• Integration of information system components where possible 

(2J, 2N)
Bad • All clinical trials data transferred on paper, even if created 

electronically (2B, 2C, 2F)
• Manual entry of laboratory data (2E)

Recommendation • Laboratory information automatically trapped into a database, 
with all equipment linked in

• Clinical trials information should be kept in electronic formats 
where possible, including data from CROs

• CROs should produce data in compatible electronic formats 
wherever possible

Table 24 : Summary o f conclusions from the R&D Departments visited in this research
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Section 3: Regulatory Departments
Good • Use of computer based communication to speed up 

interactions with other sites and countries (3A, 3F, 3H, 3K, 
3N)

• Regulatory documents prepared electronically (3C)
• Documents received electronically from other sites (3D, 3F, 

3L)
• Increase in the quality of audit trails with information systems 

(3E)
• Development of a global database management system (3F, 

3L)
Bad • Regulatory information stored in separate locations on paper 

(3A, 3F, 30, 3H, 3K)
• Incompatibilities between information systems on different 

sites made information transfer difficult (3B, 30)
• Data and documents only managed on paper (3E)
• Information overload (3B, 3H, 3J, 3N)

Recommendations • Data and regulatory documents should be created and managed 
electronically wherever possible

• Central data repositories allow access for all people to the 
documents they need

• Compatibility between different systems, and between 
different company sites, to allow the best possible interactions

Table 25 : Summary o f conclusions from the Regulatory Departments visited in this
research
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8 RESEARCH CRITIQUE AND SUGGESTIONS FOR FUTURE RESEARCH

This chapter will provide a brief critique of the research undertaken, followed by 

suggestions for areas for future research looking at the impact and effect of information 

systems within the pharmaceutical industry.

8.1 Research Critique

The research carried out for this thesis provides a valuable snapshot across a wide range 

of pharmaceutical companies, looking in breadth at an overview of various issues. 

However, companies were only visited once, and the three rounds of visits were 

conducted over a two year period. Both during the time the visits were being conducted 

and since they were concluded the industry has changed in many ways, for example 

some of the companies visited no longer exist as separate firms, but have been acquired 

or merged with others. In an industry such as the pharmaceutical industry, such 

turbulence is likely to affect most research carried out over any significant period of 

time. Such changes meant that some companies could not be visited or studied in 

detail, and this will have an effect on the how representative the findings are.

The time needed to conduct the visits and write this thesis also means that companies 

which have not merged or been acquired may still have moved on from where they 

were when visited. This may mean that the specific situations discussed may have 

changed for some companies, though it is unlikely that the higher level strategies and 

approaches will be radically different.
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Return visits to companies a set time after the initial visit may have helped to reduce 

the degree to which changes in the industry affect the findings, but the purpose of the 

research was to gain a broad understanding of the underlying themes, with specific 

situations illustrating these themes. Changes in specific situations are therefore less 

likely to undermine the research than changes in broad themes, which are less likely to 

change radically within the timeframe of this project.

A relatively small sample of companies was visited in this research project. Much of 

this was controlled by the number of companies who were prepared to discuss their 

information systems, although a company’s refusal to discuss their information system 

may in itself be an indication as to the value they attribute to their systems. However, 

the smaller number will mean that the final analysis and conclusions may not be as 

representative of the industry as a whole as a larger sample could have been.

Within each company, certain levels of personnel were approached for interviews. The 

purpose was to maintain a more strategic view, as opposed to an operational level view. 

Again, the result is that the research is only representative of one section of the 

companies, and does not necessarily represent all levels. More interviews could have 

been conducted with different people in the departments during each visit, which could 

have yielded a richer picture.

Future research projects may wish to concentrate on one particular section of the 

industry, and study this in greater depth. Based on the sample covered in this research, 

the industry can probably be divided into three sections: the large multinational
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companies, the small to medium sized companies or subsidiaries of larger companies, 

and the generic companies which tend to be small and more market focused than the 

ethical companies due to the nature of their business. By separating the industry in this 

way and looking at a section in greater detail, it will be possible to study the issues in 

more depth and produce more specific conclusions.

Another approach may be to study a much smaller cross-section of companies in greater 

detail. This could be achieved by interviewing a far wider range of people in the 

companies visited and comparing findings between different levels of employees, or by 

interviewing the same people several times over a period of time. These approaches 

would be especially valuable during a time of change in the information systems, such 

as those being planned at company 2N. Themes such as studying the planning 

processes used, and the reactions of the users to the new system as it was announced 

and introduced could be evaluated over a period of months or years.

The research presented in this thesis was intended to provide a general view of 

information systems use in the industry as it was at the time. The analysis and 

conclusions have presented some main themes, which future research projects can 

hopefully build upon in order to develop them further, and go deeper into the causes 

and possible cures for some of the issues raised. The following section will outline 

some proposals for potential future research projects, based on the themes found from 

this research.
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8.2 Future Research

As mentioned above, future research should centre on studying particular sections of 

the pharmaceutical industry, and the use of information systems in the companies 

concerned. The use of longitudinal research methods will enable a more detailed 

picture to be built up over time for the same company or department, so allowing the 

changes over time to be tracked through [Vitalari 1985]. This will be especially 

important for tracking the planning undertaken before new systems are introduced, and 

measuring the reaction of the users to the systems during planning, implementation, and 

for a time afterwards. Themes such as the scope of planning, including the 

compatibility with existing parts of the information system, and possible resistance to 

change from the users can then be followed through. Compatibility and resistance to 

change were both issues raised in this research, but for which there was insufficient 

time and data to analyse in greater detail.

Longitudinal research can also be used to track changes in companies’ systems during a 

merger or acquisition [Nolf & Wimer 1997; Merali & McKieman 1992]. With so 

much merger and acquisition activity going on and companies becoming more 

dependant on their information systems, the possible disruption to information flows 

and supply can threaten a company’s ability to continue to research and develop new 

products at the same rate as before. Company 2H discussed the effects of a merger 

several years ago on their information systems department’s ability to maintain a focus 

and develop the systems necessary to support the business needs. In a similar way, 

several large mergers have meant that the newly formed companies have had to drop 

several research projects. The evidence presented in Table 2 shows the effect this may 

have on a company’s market share. Information systems are important in providing
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information for managers to make such strategic decisions. Any dismption to the 

information supply may therefore hinder the decision making process [Harrison 1996; 

O’Reilly 1980; Wilson 1994]. The information supply to the scientists is also vital to a 

company’s ability to continue competing successfully, so any disruption at this level 

may harm the long-term competitive abilities of the new pharmaceutical company.

Areas to research will be the effect of the amounts of information gathered on the 

timeliness of decision making about both business strategies and individual research 

projects, and the quality of the decisions made. Research should also cover the 

perceptions and behaviours of those making the decisions, to establish their information 

needs and desires as the two may be different, and their confidence in making decisions 

with different types and amounts of information. From this an idea of the type of 

information used can be gained, for example raw data or summarised reports, as well as 

an appreciation of the amount of information people want for decision making and why 

they feel the need for this information. These findings will be important in relating to 

phenomena such as information overload, the effects of separating scientists from the 

raw information sources, and their trust in centralised information gathering groups to 

provide the correct information.

The views of those people depending on the decisions made may also be of interest, for 

example the views of scientists in research groups about the decisions made on which 

projects to take further. Gathering information about the confidence they have in 

decisions where an increased amount of information has been analysed may again help 

to explain why people feel the need to gather more information in order to make the
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same decisions as before, and may again help to explain some of the underlying 

pressures causing information overload.

Disruptions to the supply of information may occur in companies even if there is no 

planned change to the company structure. In this research project, issues of information 

overload and possible problems finding the information required have been mentioned 

by several of the companies.

One area of research of interest is the pharmaceutical industry’s use of gatekeepers 

[Metroyer-Duran 1993; Taylor 1986]. Gatekeepers are people responsible, either 

formally or informally, for sharing information between groups and ensuring that the 

information flows as needed. Gatekeepers may have a variety of roles and functions, 

and can help companies overcome some of the effects of fragmentation by bridging 

gaps between departments and therefore acting as an interface for information needs, as 

well as a supply route.

Study into pharmaceutical companies’ use of gatekeepers will first need to find where 

they exist, and whether their gatekeeper role is formal or informal. The organisational 

environment is also important as degrees of fragmentation may affect both whether 

gatekeepers exist, and how their role is defined and shaped. Having established 

whether companies have gatekeepers, the drivers behind their institution are important 

as this will affect their successfulness and the degree of support they receive from the 

organisation and their local environment.
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The effect gatekeepers have on their local environment will need to be measured in 

some way, both from the gatekeeper’s perspective in terms of how successful they feel 

they are being as suppliers, and from the perspective of those relying on the gatekeepers 

to supply the information they need for their jobs. This will probably need to use an 

interpretive research approach, as used in this project, in order to assess the perceptions 

of those affected regarding the information supply.

An associated topic for further research, and a theme from this thesis, is the topic of 

information loads [Schneider 1987; Wilson 1993]. Although information overload was 

mentioned most frequently, there is also an issue of information underloading affecting 

performance, as mentioned in section 6.1. Information overload itself is a complex 

problem, with a variety of potential sources and causes such as the abuse of e-mail, or 

the desire to have more information in order to feel more confident when making 

decisions.

Research into this area will have to study a small number of companies in great depth, 

and cover a wide range of people within the companies studied. A mix of both 

quantitative and qualitative research approaches may be required in order to assess the 

perceptions of information loading, as well as some comparative work between 

different situations to look at decision making efficiency under different information 

loads.

The main themes to be investigated should include the types of information people feel 

they need in order to perform satisfactorily, the ways in which they gather this
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information, and the sources they use. The sample groups should include suppliers, 

users and their managers, so that perceptions could be gathered from those responsible 

for supplying the information, and managers’ perceptions as to how their staff operate 

with the current information load. Consequently, comparisons can be made between 

the perceptions and opinions of those supplying and those using the information 

regarding views on the amount of information supplied, and the ways in which the 

information is used.

The research topics will have to include the reasons people had for needing the 

information, and the presumptions driving those supplying the information, and the 

types of information supplied, for example raw data or summarised reports. The 

formats used to gather and circulate the information will be important in establishing 

whether the move to more electronic sources is an underlying cause of overload. The 

reasons for requesting information will need to be examined, as this will help determine 

other potential causes of overload such as confidence in decision making abilities. 

Assessing the decision making performance of those who feel both overloaded and 

underloaded will be important, from the perspective of both the person concerned and 

those responsible for monitoring their decision making performance. This will provide 

a good comparison as to whether the feeling of overload or underload relates to job 

performance, and if so, in what ways it affects people.

Underlying much of this research is the need to fully understand information flows in 

pharmaceutical companies [Collins & Straub 1991; Daft & Macintosh 1981; Delahanty, 

Sullo & Wallace 1982; Pool 1983; Luckenbach 1988]. The approach of many of the
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companies visited in this research has been to use computerisation to automate their 

formal communication processes, such as the gathering of information from external 

sources and the management of internal documents. Less attention has been paid to the 

informal communication channels which develop over time. The use of 

communication tools such as e-mail may also threaten the richness of informal 

connnunication, as people use less person to person contact but communicate based on 

job roles or functions rather than on a personal level.

Communication between people is vital for organisations to function as efficiently as 

possible, and comparisons between different styles and degrees of reliance on 

information systems may highlight more effective styles and practices companies could 

use. Information flows will be different for each company, but general themes and 

types of flow should be present. There may be differences between generic and 

research based companies, which will provide a basis for analysing the research data.

Studies on information flows will have to be detailed, therefore concentrating on one or 

two companies at a time. Interviews will have to be wide ranging, covering as wide a 

range of people and job types as possible. The research may again be a mix of 

quantitative and qualitative work, to compare both the amounts of information being 

processed, and the feelings of those who use the systems. Themes should include the 

amount of information accessed from formal systems, such as centralised databases, as 

well as the amount of informal communication and information processing. 

Perceptions of the changes over a period of time will help illustrate the effects of 

computerisation on the way people communicate, and the way information flows 

through an organisation. Studies following people over a period of time will help to
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show the various ways in which they communicate, and the mechanisms they use in 

different circumstances.

Alongside these research topics into information systems, there are also other potential 

areas for further research into the organisational aspects of information systems.

The increasing use of Contract Research Organisations (CROs) means that 

pharmaceutical companies are having to adapt their information management strategies, 

irrespective of whether they are using tools such as remote data entry (RDE) or not 

[Wyse 1992; MacMillan 1994; Edwards 1990; Rondel et al. 1993]. Such research 

should also involve visiting CROs involved in all stages of clinical research in order to 

gather their views on their information management requirements, and the likely 

impacts of pharmaceutical companies’ enforcing particular requirements. The use of 

RDE should also be studied, again from both pharmaceutical company and CRO 

viewpoints, in order to assess the impact not just on the pharmaceutical companies’ 

information management policies and strategies, but also the impacts on the CROs. 

This will provide an important basis for studying the development of inter- 

organisational information systems, and the way the differences in expectations and 

motivations between the two parties are handled.

The information management topics should cover the requirements for successful 

sponsor-CRO partnerships, and the way pharmaceutical companies would integrate the 

CRO data into their information systems. Other topics should include the effects of 

changes in data formats, changes to guidelines affecting study report contents, and the
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way studies are written, including whether this is by the CRO or sponsoring 

pharmaceutical company.

Another important factor relating to inter-organisational information systems is the way 

in which contracting out is managed. This will affect the preparation for the clinical 

trial, and communication during the trial. Communication patterns and styles differed 

between companies in this project, and further research will help discover the ways in 

which people use the various communication media, and which they feel is the most 

appropriate and why that is so.

Another organisational theme with implications for information systems is the process 

of organisational change and the role information systems play in this, both formally 

and informally [Galbraith 1977; Henderson & Venkatraman 1990; Keen 1981; 

Mintzberg 1978; Galliers 1991]. Throughout this research there has been an 

acknowledgement of the lack of formal links between organisational change at the 

process or structure level, and information systems. However, many of the issues such 

as information overload, organisational fragmentation, and deliberate resistance to 

change can be linked to IS related organisational change. The role of emergent change 

is also relevant [Orlikowski 1996], as this may affect both organisations and their 

information systems, and the way information systems shape processes, for example the 

of the increasing independence and freedom to communicate people felt when they 

used electronic mail.
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Research into this area should cover the formal links between planning for 

organisational change and the information systems considerations, or lack of them. The 

use of information systems to communicate the planned changes is also important 

[More 1991], as this may informally link information systems change to process or 

organisational change. Comparisons should be made between the different ways of 

linking changes, and whether these were managed top-down, bottom-up, or using a mix 

of the two approaches.

The area of process change should also be included, as this may relate to organisational 

changes. The way in which processes are changed will need to be studied to assess the 

impact from information systems, both formally and informally, and to discover 

whether or not there has been any process change attributable to information systems. 

Most companies visited in this research did not feel there were any organisational 

changes resulting from the introduction of information systems. The research should 

investigate why people have this perception, and whether experiences of information 

systems related organisational changes would change these views.

The effect of information systems on organisational structures is also an area needing 

research [Hughes et al. 1994; Marcus & Robey 1988; Ransom, Minings & Greenwood 

1980; Bum 1989; Davis 1974]. This brings in elements from the other areas for future 

research mentioned so far, such as gatekeepers, organisational change, and the effects 

of using CROs on the information management strategies [Karlton & Johnston 1997].
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The link between information systems and organisational structures are important, as 

information systems need to be able to fully support the structure and enable it to 

function as required, and for the processes to work as expected. However, the systems 

must also be capable of adapting to changes in structure and enforcing these changes in 

necessary.

The role of information systems in supporting organisational stmctures will require in 

depth analysis of a few companies, first to establish their structures, then to assess the 

impacts of organisational structure and information systems structure on each other, and 

establish the links between the two.

The role of information systems in supporting organisational structure phenomenon 

such as globalisation and the centralisation of standards and information gathering. 

Unexpected emergent effects should also be studied, including the rejection of new 

information systems and the reasons for this, and information systems induced 

organisational fragmentation [McGrath et al. 1994].

Following on from this, research should seek to establish what remedial action 

companies were taking, such as the use of gatekeepers and the enforcement of 

standards. The research should discover whether pharmaceutical companies see the 

problems as IS related, and whether they are implementing IS or organisational 

solutions.
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Overall, this research project has provided a basis and background for many further 

themes and areas for study. The areas for further study outlined here are based on 

findings from this research, and concentrate on the impacts information systems have 

had in pharmaceutical companies, and the companies’ abilities to operate efficiently, 

innovate and compete successfully against their rivals. There is also the need to study 

the effects of the information systems on the people using them, as well as the 

managers interviewed for this research project. Gathering information from people 

using the systems allows a richer picture to be developed, which may in turn help 

pharmaceutical companies develop the better information systems they are looking for.

8.3 Chapter Summary

The main critique of this research project was the breadth and depth of the information 

gathering. This was affected by several factors, such as a company’s willingness to talk 

about their information systems, whether they felt there was an information system to 

talk about, and the turbulence caused by the mergers and acquisitions between 

companies. As a result, the sample of companies visited is small, and may not be truly 

representative of the whole industry. The mergers and acquisitions may also raise other 

IS issues relating to information management and organisational change not fully 

covered by this research.

Future research should attempt to look at companies in more depth, using a variety of 

methods such as longitudinal research or case studies. Such approaches would allow 

greater depth of research, and greater insights into the way companies plan and use their 

information systems. Areas of interest would include the way information affected
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strategic decision making, including decision support systems. Information loads and 

the feeling of overload or underload are important, including the role of gatekeepers. 

Organisational change needs to be studied, including what is expected, what changes 

actually happen, and the way in which changes are managed. Finally, research can be 

conducted into the relationship pharmaceutical companies have with external 

organisations such as CROs and the impacts of IS, including the use of remote data 

entry, concerns over access to data, and control over standards.
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10 APPENDICES

The first three appendices contain copies of the interview schedules, both before and 
after pilot interviews, and transcripts of the interviews conducted in each section of the 
research. The company coding system was explained in chapter 5, the Research 
Findings, and is used in order to retain company confidentiality.

Appendix Four contains a more detailed breakdown of the spread of the sample, the 
companies contacted, and their responses as summarised in Table 4 in chapter 4, the 
Methodology.
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11 APPENDIX ONE: INFORMATION DEPARTMENTS SERVING R&D

Following the first pilot interview, an additional section was added at the end including 
questions on future directions.

-236



11.1 Pilot Schedule for Part 1 : R&D Information Departments

A. Company Structures

1. What kind of structure does IT fit into?
2. Relationship to other departments?
3. Who uses IT data?

B. Information Systems Structures

1. Department Structure?
2. Role/Function of IT Department?
3. What does it provide?
4. What is the aim in providing this?
5. What kind of system used?
6. What kind of user/machine interface?

Information Department Staff

1. How many staff?
2. Background?
3. Why this mix?
4. Areas of work?

C. Information Services

1. What external sources?
2. How organised and moved around company?
3. Reasons for IT use/non use?
4. What internal sources?
5. How collected?
6. How organised and moved around company?
7. Why this way?
8. Who uses internal and external databases?
9. Who controls what goes into internal and external databases?

Information System users

1. Who and where in the company?
2. Alerting systems?
3. E-mail used much?

Information Systems Development

1. How do you get feedback?
2. New ideas from?
3. Method of development?
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11.2 Final Schedule for Part 1: R&D Information Departments

A. Company Structures

1. What kind of structure does IT fit into?
2. Relationship to other departments?
3. Who uses IT data?

B. Information Systems Structures

1. Department Structure?
2. Role/Function of IT Department?
3. What does it provide?
4. What is the aim in providing this?
5. What kind of system used?
6. What kind of user/machine interface?

Information Department Staff

1. How many staff?
2. Background?
3. Why this mix?
4. Areas of work?

C. Information Services

1. What external sources?
2. How organised and moved around company?
3. Reasons for IT use/non use?
4. What internal sources?
5. How collected?
6. How organised and moved around company?
7. Why this way?
8. Who uses internal and external databases?
9. Who controls what goes into internal and external databases?

Information System users

1. Who and where in the company?
2. Alerting systems?
3. E-mail used much?

Information Systems Development

1. How do you get feedback?
2. New ideas from?
3. Method of development?

D. Future Directions

1. New IT areas and uses?
2. Research dependency on IT and what areas?
3. R & D  likely to increase dependency on IT?
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11.3 Company 1A

Company Structure

The company was owned by a multi-national proprietary pharmaceutical company 
which had a site nearby. Company 1A was based on one site.

Information Systems Structures

Each department had access to the same network based on one mainframe computer. 
However, each department makes their own databases from the information using their 
own formats, so not all the present databases can be integrated. One example is between 
this department and the regulatory department. It was hoped a new mainframe system 
would help to solve the problems.

The information department does not really exist as basic information scans are fed 
through from the nearby parent company site. There was no library as reference 
material could be gathered from the parent company library.

There was a mainframe based network for product planning, ordering, quality 
assurance, etc. but many of the databases have been development by individual 
departments, so data is not interchangeable. The current system was not very user 
friendly, so people preferred to use paper.

There are only 2 people in the information department, dealing mostly with paper 
checks and checking details on the licence documents.

Information Services

Most external information searches are either carried out by the parent proprietary 
company, or contracted out to an information gathering specialist company, as this is 
felt to be more cost-effective than buying many on-line products. DataStar was used for 
on-line support, with one person having access, and all other external literature was 
from paper-based copies. Information was stored under product headings for general 
reference.

Product Licence Applications were word processed and stored as write-protected files 
on the mainframe, but this was not a formal database. Files could be accessed by certain 
people for copying and editing.

Current awareness bulletins were manually scanned and passed around to interested 
people via paper, or occasionally by e-mail. As most products were generic or licensed, 
there was felt to be little need to keep fully abreast of all the latest scientific 
information.
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A database was kept for internal results, e.g. bioavailability and pharmacokinetic tests 
that must be carried out for product licences, but there were too many products for all 
the old paper-based data to be transferred to the database. All new product licence 
applications and new renewals were being entered onto the database, and the database 
was also used to generate renewal documents for products already stored there. The 
database may be expanded in the future, but there will be no large scale retrospective 
data entry.

The company staff were not felt to be very computer literate and did not use the current 
system to its full capacity, though the newer university graduates were prepared to use 
computers more.

System developments were needed, such as introducing a new system with Windows 
and common data formats. The actual system details would depend on pilot tests to be 
carried out in the future.

Future Directions

There is a need to catch up with the ethical companies, though some of the larger 
companies will always be ahead, and can be used to guide the way for smaller 
companies. Three was a need for more networking and more information to be readily 
available, e.g. via CD-ROM systems to minimise on-line costs.

Project management could be made much more efficient with the effective use of 
computers for product planning, and following the production process. Computerised 
updates at set intervals could then be used to plan for marketing and future 
development.

Databasing customer enquiries could be useful for checking statistics to see if there 
were consistent problems with a drug, so the company could try to eliminate this in the 
next production batch.

A move to CANDAs/CAPLAs will happen, though not yet and a paper version of the 
dossier will probably still be needed anyway. The problem is that the small companies 
cannot afford to make a mistaken their choice of systems. The company therefore 
wanted the MCA to give some lead about what systems they would accept as soon as 
possible, so that company 1A could develop their system accordingly.
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11.4 Company IB

Company Structure

The company IS department was split across both national and local subsidiaries, 
information for all of which came from this site. Each country had developed their own 
information system, which made communication difficult with some countries and 
required different software transformers to transfer the information.

Within the UK there were several sites dependant on the headquarters for their 
information, and again, communication with all of these was not always easy.

Communication was also required with other departments, including regulatory for 
licence submission, and marketing to check data for promotion campaigns.

Information Systems Structures

The IS department purpose was safety and information support for the whole company. 
This was separate from IT, which was seen as regarding base level systems 
management and technical support.

Various databases were maintained, such as raw materials, internal reports and external 
information. There was also a central library containing journals and CD-ROM systems 
such as MedLine and Chemical Abstracts. On-line searches were carried out by 
information professionals from the IS department.

The IS department staff had a mixture of scientific backgrounds (pharmacy, chemistry, 
biology, etc.) and were then trained in IS by the IS department. The use of scientists 
ensured that the databases were science based and the information searchers could 
properly assess the scientific importance of the information. There was also the benefit 
that relevant conferences could be highlights, as the IS staff would be in contact with 
conference organisers, and would be able to spot conferences that would be useful to 
the company.

Information Services

The IS department was split into three main sections for ethical products, over-the- 
counter (OTC) products, and product formulations. Information taken from external 
information sources was manually entered onto the computer system, but it was hoped 
this would soon be done by optical scanning.

Much of the external information was gathered from paper sources read by members of 
the IS department and entered into the databases.
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Two current awareness bulletins were prepared by the IS department containing 
externally gathered information. One was for ethical products, the other for OTC’s. 
Both of these were produced on paper and circulated to various people in the company, 
though a few were sent out via e-mail.

Internally generated data was again collected from paper sources and entered onto the 
database by the IS department. The internal reports database only held brief abstracts, 
written within the IS department, with hard copies kept for further reference.

Users had different access rights, depending on what job position they held world-wide. 
The main users were the various Information Officers and researchers.

The department felt it was seen as a “department of last resort” in terms of information 
supply, and most people still depended on paper copies, including for internal company 
documents even if those documents were word processed.

Partly as a consequence of being seen as a “department of last resort”, there had been 
little IS or IT development in the last decade. The lack of development then fed the 
dependence on paper-based information sources, and so formed a viscous circle. 
Development was controlled by steering committees, but these had so far failed to 
move IS forward.

Future Directions

There was a need for information systems to provide evaluated information, rather than 
just extracting base level information. This interpretation of information would provide 
information searchers with more complete searches.

There was also a need to establish industry standards in order to allow information 
sharing. This would become more important, as in the future there could be just half a 
dozen mega-companies in the pharmaceutical industry, so information movement 
between subsidiaries and different countries would be important.

Data and documents should be stored electronically, though paper would need to be 
kept for legal reasons, such as for regulatory documents. The introduction of CAPLAs 
would help to speed up the regulatory process, so bringing financial benefit from 
products getting to market sooner.
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11.5 Company 10

Company Structure

Company 1C was a small generic company with all development, production and 
distribution on one site.

Information Systems Structures

The department contained both medical information and IT components, though these 
were managed separately. There was an IT plan, which had been developed separate 
from the overall business plan. The current IT plan was about 5 years old, but a new 
plan was being developed. All FT was controlled centrally to ensure that the plan was 
adhered to.

Currently medical information was kept on a card index, though this was intended to be 
computerised with the introduction of the new information system.

The IT and medical information departments were both based around one person.

Information Services

External information was taken from on-line sources such as DataStar, and stored in an 
internal database. Internally generated information was stored on paper for the legal 
minimum of three years, and some was manually entered onto the computer system.
The computer documents had been formatted as a paper mimic to make the copying as 
easy as possible. There were standard reply letters to common questions, all recorded 
on the word processing package, and searchable by various parameters, e.g. date, 
subject, etc.

There were only 2 or 3 people who had access to the medical information databases, 
and the regulatory department had not put in any request to be part of the new system. 
The issue for the regulatory department was seen as a lack of training in how computers 
could be used, though there may be some problems with validations, such as electronic 
signatures.

Some people were good at using small systems, and most were familiar with the 
standard packages the company used. This familiarity was felt to be more important 
than detailed knowledge, as people were comfortable with computers and could then 
learn to use whatever was put on them.

A new IT system was being planned at the time of the visit, based around the idea of 
having more databases to store more of the information electronically, so allowing 
better searching facilities. All current systems would be scrapped, and information
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would be optically scanned into the new system. Standard packages would be used, as 
this would be easier to manage and upgrade than internally written bespoke 
applications, and would require less internal support.

The new system would be a ‘workflow’ system, following information as it went 
through the company. All software would be tested to ensure it fitted in with the IT plan 
standards.

Future Directions

The company would like to be able to get rid of their warehouses and deal directly with 
their customer companies. This was already partly true for some GP fundholders

The amount of information companies had to handle would increase with the 
introduction of patient information leaflets (FILS). This will require better information 
integration so that the medical information department can deal with all enquiries and 
gather information from all areas of the company.

Computerisation would eventually be carried through to CAPLAs, which would 
eventually be on-line, though this would require gradual implementation. There would 
be problems of data security, data corruption, buying the necessary equipment 
(especially severe for small generic companies), getting the system approved by the 
MCA, and the question of allowing an external agency to have full access to all the 
companies details and records. People would also need to have full confidence in the 
technology, especially in the regulatory department.
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11.6 Company ID

Company Structure

The scientific R&D was split into chemistry and biology, with the information group 
reporting to the director of chemistry. There was little interaction with other FT 
departments, and other departments preferred to use their own IT systems rather than 
overload one company-wide database system. There was, however, some limited 
contact with the regulatory department.

Information Systems Structures

The emphasis of the information departments was on research more than development, 
hence the reporting to the director of chemistry rather than biology. The aim was to help 
the scientists to identify possible useful compounds or bioproducts to take into drug 
development.

The information section was split into four areas - library, scientific information, IT 
maintenance and development, and information systems research. The library was 
stocked with a wide selection of paper journals and CD-ROM databases such as 
MedLine, Ringdoc, and IPA.

The information system was split into three databases, one for primary information 
based on chemical structures, one for screens results also based on chemical structures, 
and one for stocks based on bar code wanding. Users had open access via PCs, mainly 
based on chemical structure searching.

The FT staff were almost all science graduates with postgraduate FF or information 
management training and experience. This was a deliberate policy to provide the most 
useful information systems possible for the scientists, rather than the most up-to-date IT 
system available, which the scientists may then find harder to use.

Information Services

External information was trapped from on-line commercial databases directly into the 
internal database, based on topic classification. This information was then openly 
available for scientists to search for. Scientists could nominate topics from a menu, and 
would then receive all relevant articles covering those topics. More information was 
downloaded each week from the same databases.

External information was controlled on the basis of the Journals and databases used to 
take information from, rather than exactly what information went onto the database.

The key factor for the databases was the speed with which scientists could access the 
information they wanted. This had lead to the decision to base the external sources and
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internal results databases on chemical structures and therapeutic actions, so scientists 
could search both data bases from a single searching strategy. Paper sources were used 
for older references so that the database would not become overloaded.

The users were able to freely access all information on the databases and in the library. 
Terminals were placed around the building for users to access. The scientists were felt 
to be good at using the information searching tools, but other tools such as e-mail were 
not widely used.

Information systems development ideas were gathered from monitoring what 
applications were used most. There were suggestions screens on every logout from the 
databases, but these were poorly used as most users simply left them blank in order to 
exit the system having found the information they wanted. New applications were 
prototyped, which the company got good responses to, usually about 70%.

Future Directions

This company was one of the pilot companies, and this section was not included in the 
interview.
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11.7 Company 1E

Company Structure

The overall companies was split into sections, with little interaction between the 
different parts, though this was beginning to change with time. R&D was responsible 
for drugs from the earliest stages of research until marketing. The IT department was 
responsible to a newly appointed IT director and the research director.

Information Systems Structure

There was a large investment in IT, the emphasis being on the speed with which 
developments could be implemented.

There were several databases covering basic research areas, results and medicine. These 
were all run on the same software and could be cross-linked, but were not merged into 
one big integrated system. All the internal data was automatically trapped into the 
database, so was completely untouched by human hands.

The IT department staff were a mixture of IT and science graduates and postgraduates. 
There was no deliberate ratio maintained, but it was felt that a reasonable mix of the 
disciplines gave the best results for developing the systems and collecting the best 
information.

Information Services

External data was automatically trapped from commercial databases directly onto the 
internal database with little interpretation by the IT department. Internal data was 
automatically trapped into the databases, and again users were allowed fairly open 
access.

There was no real transferring of paper sources to electronic formats, the company 
preferred to buy information in on purely electronic formats and allow scientists to 
access the databases.

Internal reports were again put onto the database systems for people to access, so in 
theory people with access to the system could find out whatever was going on around 
the company.

Users had access to the databases via PCs, and could access most information freely 
users could define topics on a user profile, which would then filter out relevant 
information from awareness bulletins. Some information was restricted to password 
access, but users could still find out most of what was happening within the company.
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E-mail was also greatly used to pass information around the company, and alert people 
to new information they may be interested in.

System development was carried out by small project teams, and regulated according to 
time targets, rather than strictly financial criteria. This prevented project committees 
being set up and keeping going well beyond their necessary lifetime. Even if projects 
were not completed within their time limits they would be rounded off to acceptable 
standards and left. Large contracts would be outsourced, but small improvements could 
be rapidly carried out, one example being a 15 day cut in the toxicity tests time due to 
improved data handling.

Future Directions

There would be increased reliance on IT for the regulatory authorities. Therapeutic 
areas will increasingly overlap, so good information systems will become essential for 
companies, especially communication systems. E-mail will also become essential as 
companies become more global.

There was the need for new technologies such as robotics and artificial intelligence to 
be introduced into development and compound screening, and especially for research 
into new scientific techniques such as gene mapping and genetic therapies. There was 
also the possibility of introducing virtual reality for 3-D molecular modelling.
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11.8 Company IF

Company Structure

The company was a small generic company, with all development, manufacturing and 
warehousing on one site.

Information Systems Structure

As yet there was no information system in place, but one was being planned. The 
planned system would cover all aspects of the development, manufacturing and 
distribution process, based on levels of component chemicals and end products. This 
following the process would also help the company recognise seasonal variations in 
product usage, and so help them take pre-emptive action to build up stock levels 
appropriately. There would be automatic alerts throughout the manufacturing process to 
check on the progress of products throughout the time in manufacturing.

The software for this system would be written internally, as there was no software on 
the market which was capable of covering all aspects wanted by the company.

There were no real IT staff at present, as there was no IT system, though this may 
change if the programming is carried out internally.

Information Services

External information was gathered from paper-based sources, currently each department 
gathering its own information. This would have to change and a central library be 
established so the whole company could share the information. Eventually it was hoped 
there would be some form of on-line system along with the product based system. If 
people were used to using the product based system, they would easily accept other 
information using the same electronic format.

Internal information would be automatically gathered and analysed for both scientific 
and marketing information, so helping the company plan the most efficient and 
effective manufacturing process to maximise sales with minimum stock levels.

The staff were currently not very computer literate, including some of the senior 
management, so there would have to be a large amount of retraining required if people 
were to use a fully automated system instead of paper. A gradual introduction of the 
network was felt to be the best way to go about this, so people would be able to get 
used to one part of the system before the next part was introduced.
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Eventually a fully automated system was wanted, but this is thought to be unreasonable 
at the moment because of the fear of technology amongst the general staff, and because 
there was no lead from the MCA as to what kind of computer systems they would 
approve. This was especially important for the proposed system, as it would be covered 
by GLP, GCP and any future CAPLAs standards.

Future Directions

There will be an increasing reliance on electronic information gathering and circulation 
systems, but there is also the problem of standardising systems and maintaining data 
formats for long enough to ensure that data is not lost due to system developments, e.g. 
the changes in disk sizes over the last 20 years. This is especially important for small 
companies without the large resources to fund complete system overhauls every few 
years. There is a feeling that the industry is being pulled along by a few mega
companies at the front of the field, but nobody is really sure where information systems 
are going to, and nobody wants to be a guinea pig for any system, especially if it does 
not work. A lot of the leading needed to come from the MCA setting industry standards 
so people know what standards they must comply with.

Security of information must be improved, especially if the Internet increasingly 
becomes the information pathway. There must be protection against letting out the 
wrong information and computer viruses coming in. There was also the problem of 
information ownership, and how to protect this, and ensuring that information was not 
taken off a database and distributed without any control over the number of copies 
taken. Similar problems could arise with information being spread via e-mail. This 
would be worse for small companies without the system capacity or resources to 
counteract the large multi-nationals.

C AND As and CAPLAs should arrive soon, though at the moment these were being 
driven by people introducing computer information systems and pushing for an 
electronic regulatory system. There needs to be a government lead through the MCA, 
then the EMEA so the rest of the European national bodies would follow along the 
domino principle. If the MCA gives no lead the all sorts of systems will come up and 
the EMEA may then set standards that may be hard for small UK companies to fit in 
with, and could write off large parts of non-approved database systems.
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11.9 Company 1G

Company Structure

The company was run from a ‘bottom up’ basis, with variations between individual 
countries IT policies set up the various vice-presidents. There was no trans-national 
head of IT, but all IT managers reported back to the R&D president in the world 
headquarters, and to the country vice-presidents. Each research site was responsible for 
complete therapeutic areas.

Information Systems Structures

Each research site had their own client server network, connected to the central 
company databases from which information could be downloaded. No other department 
interacted with the R&D databases, though there was some link to the regulatory 
department.

The R&D process was seen as running from the initiation of a research project through 
to the final publication. The local data was collected, then sent to the overall database. 
The company would then decide what information needed to be downloaded back to 
the various individual site databases.

The FT department staff generally had scientific backgrounds, with postgraduate FT or 
library qualifications. This was especially important as the information group was 
responsible for all the external information searching, so had to be able to understand 
the information they were searching. All searches had to be requested by the scientists, 
and there was no automatic follow-up searching carried out.

There was a small proportion of purely IT people for system maintenance, which was 
currently about 10%.

Information Services

External information was gathered from major commercial databases such as DataStar 
and STN, as well as some from the Internet. The Internet information was treated as 
risky as there was no real quality control, so information from the Internet had to be 
carefully checked.

The external information was gathered by the information group and put onto the 
internal company database, though there was correspondence between the scientist 
requesting the information and the information professional to ensure all points were 
covered satisfactorily. There were no automatic updates sent out, so scientists had to 
request all information they wanted.
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Once the information was gathered it was put onto the internal database for scientists to 
search freely to find what they wanted. Scientists were expected to use this as their 
primary source, only requesting more information if it wasn’t on the internal system. 
Current awareness bulletins would also be sent out via the internal network, with 
scientists able to select topics from a menu on which they wanted to receive 
information. The aim was to create a paperless “library at your desktop”.

Scientists could build up their own personal databases of information from the central 
database, but these were stored on the central server, rather than the individual’s PC

Internally generated laboratory data was inputted by the scientists from their laboratory 
notebooks, including chemical structures. Data from computerised equipment was 
automatically trapped onto the database. It was felt that FT had meant an increase in the 
amount of paper produced for validation. Laboratory notebooks were then microfilmed 
and stored, with an audit every 2 years. In the future it was hoped that the old notebooks 
would be scanned into the database system.

There was a library containing CD-ROMs which could be searched from the PCs on 
people’s desks, although hard copies could be ordered from the library of the scientist 
needed them.

Users were not allowed access to the raw data, only to the company database, so had to 
be able to use basic Windows applications, though as the information group does all the 
external searching there was no special expertise in information searching required.

Users had easy access to a PC, with little sharing, though access to some databases was 
restricted, for example research reports were restricted to the relevant research group 
until they were published openly. Access to hard copies was via the PC library 
catalogue, rather than direct.

IT developments were requested by users and considered by a steering committee 
which decides which projects to follow. If a large project was received late in the year it 
may be outsourced. Small developments were carried out with the relevant scientist at 
their terminal.

Complex developments were difficult, so developments were usually structural, rather 
than affecting the actual database systems.

Future Directions

Within 3 years IT would be seen as an integral part of R&D, and IT departments as 
such would no longer exist. IT professionals will work directly with the scientists, and 
all backup and support will be outsourced to specialist companies. R&D will be based 
on computer systems, though moves to electronic laboratory notebooks and CAPLAs 
will not happen for at least 5 years because they required another generation to be 
educated in using the full capacities of IT when this happened, paper would eventually 
disappear, though this will take another generation as this generation is too dependant
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on paper. One example of this was validation, which had so far increased the amount of 
paper from introducing ‘paperless’ computer systems.

There is a need to get all the regulatory systems throughout the world in line for 
C AND As and CAPLAs to be realistic prospects. There were too many basic differences 
in systems at the moment, especially between the MCA and FDA but also between 
other organisations and there was no move to put electronic regulation on the ICH 
agenda, so CAPLAs could be many years off.
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11.10 Company 1H

Company Structure

The company was a small generic company, though growing and size was beginning to 
become an issue. There were various sites, all interlinked on one network, so electronic 
communication between them is possible.

Information Systems Structure

The same system was used by all departments in the company, though there was a 
Chinese wall between the development and regulatory departments to prevent the 
regulatory department seeing the raw data. The regulatory department was fed via 
finished laboratory and project reports instead. Marketing also used the data for product 
campaigns, etc.

Equipment was computerised and data was trapped onto floppy disk and transferred to 
the database, as no direct link had yet been established, though this may happen in the 
future as the company grows. Data is stored on the floppy disks, as this data has not 
been touched by human hands, and would also be useful if there was any move to 
CAPLAs.

The IT department staff were all IT professionals, whose job was to backup the 
laboratory systems for the scientists to use. There were scientists in the laboratory with 
considerable IT skills who would deal with most routine scientist enquiries.

Information Services

External information was gathered from on-line databases, such as Chemical Abstracts, 
MedLine, STN and DataStar. Other sources such as Current Contents were scanned 
from paper. Much of the information searching was based around finding products to 
manufacture and processes that did not infringe existing patents. Data was stored on an 
internal database.

Internally generated information from the computerised equipment was transferred to a 
separate database via floppy disk, and the disks stored for future use, especially for GLP 
and GCP requirements as the data on them had not been touched by human hands.

Internal reports were also put onto a database, though hard copies were also kept for 
reference and regulatory purposes. As few paper copies as possible are kept in order to 
force people to use the computer databases.

There were two different databases used, which did produce some difficulties in linking 
data from them both. Regulatory documents were automatically compiled using a
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desktop publishing programme to pull data from the databases as well as the word 
processed reports.

The laboratory scientists were recruited with some computer literacy to keep training to 
a minimum, but people were not using the full system potential, such as remote printing 
between sites rather than printing locally and faxing through. Specific training is 
organised by the IT department for those requiring it, and external specialists used if 
needed. Newer graduate scientists were felt to be much more computer literate and able 
to use the systems.

Information system development was user driven as far as the budget would allow, but 
some developments were carried out due to the company expansion, such as 
networking. Applications were bought in to save on complications later, the only 
bespoke package was the accounts system which was well known anyway.

Future Directions

There was a need to integrate packages better and produce better links between the PCs 
on a large scale, though this will require more retraining to get people to use all the 
network facilities. Information flow needed to be improved via systems such as alerts 
and e-mail.
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11.11 Company 1J

Company Structures

The company is a small subsidiary of an overseas parent, currently very R&D oriented 
with IT geared to supporting R&D.

Information Systems Structures

The IT department is only 2 people, as much is controlled from the parent company and 
the information sources are directly open to the scientists, so the IT department’s main 
purpose is to link the sources to the scientists. The IT department does carry out 
specialist searches, but these are only on request, rather than as a matter of routine.

There is a computer network, but no internal database for externally gathered 
information. The information is kept on the network, but as the information is only 
thought to be current for 6 months, there is no requirement for databases for storing 
information. The information is informally stored on the network, but it is more likely 
that searches would be carried out again, rather than look for old search results.

As the IT department has only 2 people, there is no real need for a policy on staff 
backgrounds.

Information Services

External information sources are given straight to the scientists as much as possible, 
including on-line sources such as Current Contents, STN, and RE ACCS. CD-ROMs of 
other commercial databases are also available for scientists to use whenever they like.

As a result of this policy, no current awareness bulletins are produced by the company 
in an effort to make the scientists search for their own information. The IT department 
will only carry out detailed patent searches if needed, or to update the CD-ROMs.

Internal reports are word processed and stored both electronically and on paper, but the 
paper copies are not generally circulated, again in an effort to make the scientists use 
the computer network for all their information needs.

The British Library is used for getting hard copies of articles that cannot be found on
line, but such copies are again stored in the central library rather than being circulated 
throughout the company.

The scientists are expected to be computer literate enough to carry out their own 
information searches and word process reports. It is felt that the newer graduates are 
getting more computer skilled, making the issue of training less urgent.
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The development of the system is user lead, with money no object in order to give the 
scientists the resources they require. Even if the UK company grew, this would remain 
the same, with the FT department staying as a specialist and back-up department.

There was a need for a better database at present, possibly the same system as the 
parent company which would make information transfer much easier. There was also 
the need for some form of library and the use of document management tools. The 
downside of more integration with the parent company’s system would be the increased 
control the parent company would be able to exert.

Future Directions

The role of computers will grow, and increasingly move from large IT departments to 
individuals being able to do more of their own information searching with direct access 
to the primary information sources. The IT departments will become smaller and more 
concerned with backing up the searches and current awareness searching. Current 
awareness may be a problem with CD-ROMs, as they were felt to always be slightly 
behind the most current information.

The scientists need to be trained in order for them to be familiar with using the 
computer system for their information needs, though the newer graduates were much 
better at this, so the training was easier and less intensive. Eventually there will be a 
more complete move away from paper, and doing everything on the PC will be seen as 
the norm.

CAPLAs and C AND As are not far away now, though it was hard to define how far 
away in terms of years. The move to electronic dossiers will be gradual, first to disks, 
then to on-line submissions, possibly via the Internet, but any such system will need to 
be clearly defined. Hard copies will probably still be taken, but at the end of the 
approvals process, rather than being used for the actual dossier itself.
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11.12 Company IK

Company Structures

The UK company is owned by a foreign parent, with the UK site the headquarters for 
Europe, and reporting directly to the parent company.

The IT and information section looks after the information needs of the R&D phase, 
until the drug gains its first world-wide regulatory approval, when responsibility is 
passed to the Medical Information department. There is very little contact in terms of 
information flow with other departments, including the medical information 
department.

Information Systems Structure

Drug development information systems are split between phase 1 and phase 2, rather 
than between preclinical and clinical research, and the two systems are separately 
operated and managed.

There is a large central library with paper and CD-ROM sources for scientists to search 
through. Research equipment was networked, and data automatically trapped into a 
central database.

The information department staff all had scientific backgrounds, and were internally 
recruited so they would have a detailed knowledge of the information requirements of 
the company, and the scientists would be more likely to trust their judgements rather 
than someone brought in from outside.

Information Services

External information was gathered from paper and CD-ROM sources and all stored in 
the central library. The library was non-lending, so the scientists had to come in to 
search for their own information. This was felt to allow the scientists to cover a greater 
range of information sources, and made them think about what information would be 
most likely to meet their needs, rather than expecting a computer system to carry all this 
out for them.

As another part of this strategy, there were no current awareness bulletins supplied for 
the scientists by the information group, and the only searches the information group 
would carry out were at the start of a research project, to give the scientists a broad 
overview of background information from which they could start finding their own 
information.

Internal data from the research equipment was automatically trapped and analysed, then 
stored on a central database for scientists to access as they needed. Clinical trials were
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sometimes outsourced to CROs, with data being sent back on paper and manually 
entered into the databases.

The information system required updating in order to improve communication with the 
CROs and more modem technology installed to try to remove the need for paper copies 
of the data to be sent back. Various options were being considered to facilitate remote 
data entry, with no decision made as yet.

Much of the system was based on external packages which had been internally tailored 
to meet the company requirements. In the future there needed to be better control of 
what packages were used in order to improve compatibility.

There question of training was complex, as the company was large, so there may need 
to be an increase in the level of IT support as a result of future developments rather than 
large training programmes.

Future Directions

There is a need to move away from the use of computers to merely develop and 
‘electronise’ the paper system, towards using the full possibilities of IT and the 
computer network to get a much better return on the IT investment. The main problems 
with this is the lack of computer literacy in the industry, especially with senior 
management and CROs, which are becoming increasingly important to the large ethical 
companies.

There is a need to improve the quality and integration of the data that is going around at 
the moment, both within companies where the departments need to communicate much 
more and share data on a ‘workflow’ pattern rather than department demarcations, and 
on a global basis. There is also a need to improve the quality of information generally 
available, and the networks it is put on.

There is a problem with the Internet, in that if one company is given access to run the 
Internet and polices it in such a way that all companies feel happy to use it to its full 
potential, then there would be a de facto monopoly on the information sources for the 
whole industry. This could then be used in good or bad ways.

There needed to be standardisation of the tools used as well, such as applications, 
databases and statistical analysis. These could then be used to set formal industry 
electronic standards for use in future electronic submissions.

There is a need to develop C AND As and CAPLAs as soon as possible. This could start 
with electronic scanning to reproduce paper submissions, but which could end up with 
the MCA having direct on-line access to the companies in order to check any and all 
data at will. The technology is felt to be there, but needs to be made easily available and 
information transfer carried out under set standards and conditions.

The tools used by FT people, especially in current awareness searches, need to be made 
much better at data mining with the increasing amount of information around, and
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especially if the Internet does take off. There needs to be an amount of data 
interpretation built into data scanning systems to be able to get the necessary data as 
best possible, and to help the searcher interpret the information as well as possible for 
the benefit of the company in spotting leads, etc. for further research.
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11.13 Company IL

Company Structures

The information group is only responsible for the preclinical data collection, clinical 
data collection being managed by a totally separate group. Contact with other 
departments is rare, though there is contact between corresponding research groups in 
the company in other countries, especially for exchanging current awareness on project 
areas.

Information Systems Structures

Much of the information system network was being implemented at the time of the 
visit. The internal database systems were being written internally, though some parts of 
the system may be bought in and tailored in-house. There were separate database 
systems for internal and external data, which were managed by separate groups within 
the information department.

There was a central library with paper and CD-ROM sources for the scientists to freely 
access. The CD-ROMs had only recently been installed and were stand-alone at the 
present time. There was also some consideration of the Internet, but as yet no firm plans 
about whether to link up or not.

The information group staff were all from various scientific backgrounds, their 
information gathering reflecting their particular scientific knowledge for the best 
possible coverage. The staff were also expected to spot relevant new leads, so had to be 
up to date about the research projects being carried out within the company.

Information Services

External information was gathered by the information group, using on-line and paper 
sources. Information was gathered on research areas the company was covering, with 
information group staff expected to spot relevant articles, as well as any other general 
information that may be useful for the company.

Current awareness bulletins were produced on paper and circulated by hand. The 
information was photocopied rather than word processed, as this was felt to be the 
easiest method of producing weekly bulletins. There was no plan to introduce a 
computerised bulletin, as it was felt people would miss information on the computer by 
only targeting narrow search fields.

Internal data was automatically trapped from computerised equipment, though most of 
these pieces of equipment were not networked. A network was planned as part of the 
new information system being introduced. Experimental data was manually inputted
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into the database, though the computer system automatically produced the data sheets 
for most screens, so all the scientists had to do was fill in the appropriate data readings.

Internal reports were put onto a database, but much of this internal data was still being 
passed around on paper rather than electronically. It was hoped the introduction of a 
new network would help reduce this dependence on paper.

The scientists were not expected to be computer literate, especially with the plan to 
write much of the new software internally. It was felt easier to train scientists to use the 
specific applications once they were introduced, rather than look for computer literacy 
on a general basis.

Individual countries within the overall organisation were responsible for developing 
their own information systems. This meant that different countries systems were not 
always easily linked, but there was a lot of e-mail between different national centres.

Future Directions

The issue of copyright control on electronic documents was seen as a major issue, and 
no real solution was immediately in sight for electronic media. This was most needed to 
control the number of copies that could be distributed electronically. Print-lock on 
systems may stop too many hard copies being taken but the problems with networked 
systems and e-mail still remain.

The interpretation of information is seen as difficult with the moves away from a 
specialised service provided by information professionals to allowing scientists to do 
their own information searches. This raises the problem of interpreting the information 
correctly and carrying out a full search of all the information with the maximum 
efficiency. The reduction in the filtering of sources needs to be met with better front 
end systems to help information extraction and interpretation.
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11.14 Company IN

Company Structures

The R&D r r  department is a department within itself in the overall company 
organisation, with its own company-wide head. However, there is little contact with 
other departments, who each build their own database systems, depending on their 
needs.

Information Systems Structures

The IT department is split into sub-departments, but all of these are responsible to the 
same overall head, and the database systems they produce are the same throughout the 
company. The IT system is based on a ‘top down’ approach, with the need for 
integration across the different countries seen as important in the way the IT department 
and IT systems were organised and managed.

The company had one global database system which was fed by the local databases, and 
information would then be fed back to the local databases to ensure that there is 
complete information coverage without duplication of information gathering.

There is a separate database system for internally generated data, which is automatically 
trapped from the computerised equipment.

The IT department staff are increasingly being taken from a more technical background, 
as it is felt there is insufficient in depth technical training in university science courses. 
The pace of technological change also meant there was less demand for detailed 
scientific knowledge, as the new tools were capable of filtering the information 
themselves.

As a result there was a move away from purely scientific people to more purely 
technical staff. It was felt even the current mix of science degree and technical M.Sc. 
was not enough to cope with the newer demands of a more technical operation. Some 
science staff are still needed for specific literature searches if requested by the research 
staff, but these are becoming fewer as scientists get more direct access to the primary 
information sources.

However, computer science staff are not generally employed, as it was felt that although 
they may be good at setting up systems, they are poor at system support, which the 
company feels is becoming the more important side of FT, with more direct buying of 
packages rather than in-house development.
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Information Services

There are different internal databases of externally gathered information. One covers 
strategic and clinical intelligence, covering a small area but in great detail, with another 
containing more general information in less detail. The company feels that it is worth 
concentrating on drugs further along the development path, as there are fewer drugs, so 
information may be gathered in greater depth.

Information is taken from electronic databases, such as Exerpta Medica and IS I, and 
scanned electronically, rather than manually as used to be done.

There is a library catalogue kept on the computers for scientists to view and order 
articles if they wish. The library is mostly journals and paper rather than scientific 
books. There are also CD-ROMs in the library which scientists may scan and transfer 
the results to their computers. The CD-ROMs are not networked as this was tried and 
overcrowded the computer network.

Internal data is automatically trapped from the computerised equipment, and manually 
entered from laboratory books on a mandatory basis. Internal reports are indexed on the 
computer, though there is a compliance problem as not all scientists send their reports 
to be indexed, and there is no mandatory checking procedure as for the laboratory 
notebooks. A move to a completely paperless system may help solve this problem.

Current awareness bulletins are compiled by the information department and distributed 
via the internal database for scientists to access as they want.

The laboratory scientists were expected to be computer literate, especially as most 
information is put onto the database system for scientists to search for. Staff training is 
carried out internally, covering all aspects of the computer systems offered. Making 
such training courses mandatory was being considered in order to ensure that all users 
are fully system literate.

System use is monitored by user/information management meetings to discuss the state 
of the database system. If changes are requested, a project management committee is set 
up, prototypes built and tested, feedback gathered, and the new system built if the 
committee feels the feedback warrants it.

Future Directions

Information integration was needed, as with desktop applications, but on a much bigger 
scale. There was also the need for people to be able to access information directly from 
their PCs rather than having to go through other systems. This required a fully 
integrated computer system for all packages and PCs to be run on. It also required some 
solution to the issue of electronic copyright, as information would be made available to 
many people, and many hard copies could be printed out. Eventually this could lead to a 
fully paperless information system.
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Databases with integrated text and structure imaging that were easy to use and maintain 
were wanted. This would mean that all internally generated and externally gathered 
information could be related to structures, so making information searching easier, 
especially for people outside a particular project.

Computerisation of the regulatory applications was needed. The introduction of 
CAPLAs and C AND As would help cut down the amount of paper now needed, and 
would mean that, with integrated systems, the industry could move to a totally paperless 
system throughout the R&D and Regulatory departments.

- 2 6 5 -



12 APPENDIX TWO: RESEARCH AND DEVELOPMENT DEPARTMENTS

The interview Schedule used for the pilot interviews is on the page 267

Following the pilot interviews, the Company Structure question was formally inserted, 
as it had been asked in pilot interviews although not in the schedule. Question 5 from 
the second section (Research technology and information systems) was removed 
following comments that the question disrupted the flow through the R&D process.
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12.1 Pilot Schedule for Part 2: Application of Information Systems in the

Research and Development Process.

Aim: To discover the ways that FT systems are used in drug development now 
compared with 10-15 
years ago

NB: Was/Is questions refer to old and new drugs, Was questions to old drugs only (area 
already covered for new drugs in depth).

Research Technology and Information Systems

1. How was background data collected?
2. What media was it collected from, and what media was it stored on?
3. How was this data moved around the company?
4. How were/are project areas determined?
5. How were/are sites of action and desired target molecules designed?

Drug Development Information Systems

1. How were/are initial chemical candidates selected?
2. How were/are initial tests carried out?
3. How were/are clinical candidates selected from the original chemical candidates and 

how was/is the data compared?
4. How was the test data stored and circulated?
5. How was/is molecular design undertaken and refined as necessary?
6. How was the necessary data collated for the regulatory submission?
7. How was the data submitted?

Future Directions

1. What have been the biggest areas of change in the last 10-15 years?
2. What have been the biggest benefits?
3. What have been the biggest drawbacks?
4. How should the R&D process proceed with the new technology now available?
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12.2 Final schedule for Part 2: Information Systems in the R & D

Process.

Aim: To discover the ways that IT systems are used in drug development now 
compared with 10-15 years ago

NB: Was/Is questions refer to old and new drugs, Was questions to old drugs only (area 
already covered for new drugs in depth).

Company Structures

How does R&D fit into the overall company structure?

Research Technology and Information Systems

1. How was background data collected?
2. What media was it collected from, and what media was it stored on?
3. How was this data moved around the company?
4. How were/are project areas determined?
5. How were/are sites of action and desired target molecules designed?

Drug Development Information Systems

1. How were/are initial chemical candidates selected?
2. How were/are initial tests carried out?
3. How were/are clinical candidates selected from the original chemical candidates and 

how was/is the data compared?
4. How was the test data stored and circulated?
5. How was the necessary data collated for the regulatory submission?
6. How was the data submitted?

Future Directions

1. What have been the biggest areas of change in the last 10-15 years?
2. What have been the biggest benefits?
3. What have been the biggest drawbacks?
4. How should the R&D process proceed with the new technology now available?
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12.3 Company 2A

Company Structure

The company is foreign owned, with the UK site set up initially to carry out late phase 
clinical trials. This was now expanding to include all phases of clinical trials, though 
still mostly phase 2 and 3.

Research Technology and Information Systems

There is no research carried out by the UK division of this company.

Drug Development Information Systems

The company operates a full clinical trials database on ClinTrials with data currently 
being inputted either manually or from electronic formats sent back by CROs, but 
systems for full remote data entry (RDE) such as optically read fax are being studied. 
The statistical analysis is carried out by a SAS system. There is also computer 
monitoring of the data as it is entered onto the system to check for information 
deficiencies, late returns, and will cut the data off at a pre-set ceiling as detailed in the 
regulatory approved protocols to prevent too much data being collected.

There has been a change from running everything internally to using CROs for much of 
the clinical trials programmes. Internal clinical trials managers design the protocols and 
case report forms (CRFs) and then pass this on to the CRO. The CRO may also carry 
out the report writing rather than just handing back the completed CRFs.

There is an effort to use CROs with compatible software so that data can be 
downloaded as directly as possible. It is considered bad planning to contract out work to 
reduce your company overload if you generate more work in a different area in doing it. 
This is also important for the electronic checking system as it makes the whole process 
much smoother.

Future Directions

The biggest impact from IT has been independence from experts. This can be good in 
enabling people to develop their own expertise, but can be bad if data is not properly 
managed or interpreted. People must learn to manage their own IT systems, such as 
using the right communications system for the message they wish to deliver.

There needs to be more communication between companies and regulatory authorities, 
especially with CAPLAs possibly coming in the near future. There needs to be 
standardisation in standards (there are currently four different sets of guidelines from 
four different regulatory bodies that could apply to UK companies) and in adverse event
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reporting. This is especially important for multinational companies as they need to keep 
setting up different systems for different countries.

r r  has made this situation worse now as companies have invested in complex and 
expensive IT systems set up for different regulatory guidelines, which will make it 
harder to persuade companies or regulatory authorities to change their systems rather 
than let everyone else change to their system.

Discussion groups should be set up involving all sections of the pharmaceutical 
industry and the regulatory authorities to sort this problem out and decide on one set of 
rules governing one system so that everybody can set up their IT systems correctly.

Companies need to be much more open about their clinical trials data. There are few 
secrets by phase 3 and drugs are patent protected, so releasing results (but not raw data) 
would help everybody to know if there are serious adverse events to look out for or any 
other such data. Better and clearer information could solve many problems, more in the 
US style of freedom of information rather than secrecy.
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12.4 Company 2B

Company Structure

The company is owned by a foreign parent, who carry out all research before sending 
candidates over to the UK site for phase 2 and 3 clinical trials.

Research Technology and Information Systems

There is no research carried out by the UK division of this company.

Drug Development Information Systems

All development studies are run from an in-house base, though some studies are 
contracted out with company employed trials managers, possibly on short term 
contracts for the studies in question, and run according to company protocols and 
procedures.

All data in taken in on paper and sent by courier to local sites or head offices. There is a 
European centre which has a link to the US and these two centres do the statistical 
unblinding.

The company uses a paper based system because it has been proven to work over time 
and the regulatory authorities have been happy with the system. There is a world-wide 
database system being introduced but as yet there is no UK access.

Adverse events are reported to the world-wide database but data needs to be transferred 
to the MCA ‘yellow card’. The database system is capable of transferring adverse event 
data into any CEOMMS form programmed in.

Future Directions

The main benefits from IT have been data access, especially global systems for 
multinational companies. RDE can help make project management more efficient and 
visits to CROs being used more productive as databases can be checked for a fully up- 
to-date picture before the visit.

IT can deliver real time savings in development from getting data in faster, possibly 
help in risk analysis and in ensuring data quality. However, there need to be a 
maintaining of personal contact with CROs working for the company.

Data validation needs to be settled soon, especially with RDE and companies need to 
develop systems together with the MCA, otherwise too many systems are developed 
and CROs cannot supply them all so many of the savings from FT could easily be lost.
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The EMEA may give a stronger European flavour in time and may help set a European 
standard for regulatory authorities, but this will take time to get established.
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12.5 Company 20

Company Structures

The company is a young, small biotechnology company, with a small number of drugs 
currently being developed. Drugs are all ‘treatment drugs’ based on therapeutic 
immunology.

Research Technology and Information Systems

Research issues are felt to be the quality of information, current patent status, 
competitor analysis and the likely state of the market and market need.

Background information is accessed electronically from databases such as Medline, 
Dialog and PharmaProjects, this currently being tried on CD-ROM. Information such as 
this and patents is used to decide the right compounds to try to develop as drugs. All 
this is based in a central library with dedicated PCs, though there are a couple more 
CD-ROM readers with relevant people around the company.

The company IT system is split between PC for the office staff and Macintosh for the 
scientists, but both systems use Word as a word processor so data transfer is easy. E- 
mail is also widely used around the company network, and staff outside the company 
can link up via laptop PCs and modems.

There is little use of computer molecular modelling as many of the products are 
genetically based and therefore rationale is more important in designing new drugs than 
trying to computer generate large and complex molecules.

Regulatory issues such as toxicology, genetic therapeutics need to be built into the 
R&D process and become integral to it.

Drug Development Information Systems

The major clinical trials are contracted out, including much of the preclinical work. 
CROs are selected on the basis of their experience in the relevant technology and 
locations. CROs are seen as vital as the company is small and cannot afford to have 
many clinical trials managers etc. employed full time when there may not be sufficient 
work for them all the time.

The CROs do all the clinical trials work and reporting for the company, which fits well 
with the MCA as the raw data is kept at arms length from the company and so further 
from likely bias in any way. Reports are usually received on paper, though some come 
in on disk as well. It is not practical to insist on electronic reporting as it is hard enough 
to find the right CROs without placing further restrictions on them.
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All data is stored on paper, the difficulties in access and reading being balanced by the 
fact that any computerised reading system used now will be likely to be out of date 
within the lifetime of the data. The MCA is still expecting paper regulatory 
submissions, so this again fits into the current system ideally. Copies of all data, both 
paper and computer, are backed up and stored off site.

Future Directions

There should be more links to academic institutions as long as issues such as 
intellectual property can be agreed. Company projects should not be used for Ph.D. 
theses, but basic discovery research in new areas that could be useful to a company 
would be a good move forward.

The future of small biotechnology firms is not clear at the present time and licensing is 
not seen as a viable long term solution. This raises a problem as there is less new 
science coming through to fund an ever growing top end. Better and more secure 
funding sources need to be established which allow companies independence.

The main benefits from IT have been in communication, both within companies with 
systems such as e-mail, and with outside databases via on-line systems. System 
unreliability can still be a problem, and there needs to be better software development 
to allow transparent or seamless IT systems to be developed. As yet IT had not 
delivered any real time savings, and none were immediately apparent for biotechnology 
companies.
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12.6 Company 2D

Company Structures

The company depends largely on licensing drugs from other companies. The company 
is organised as a ‘virtual company’, depending on large amounts of contracting out to 
keep the company size as small and focused as possible.

Research Technology and Information Systems

There is no discovery research carried out by this company. The company has many 
divisions, each of which has their own server which can be accessed from the central 
company, though they are not all on the same system. This allows open access 
anywhere in the world been though the systems are very different between the 
divisions. Electronic data access is limited, as there is no discovery research there is no 
need to network this to people who do not need it. Searches from CD-ROM are updated 
each month and relevant information may be stored on paper.

Drug Development Information Systems

Clinical development is carried out by CROs who also complete all statistical analysis 
and report writing according to that set out in the protocols. These protocols are kept on 
an internal system, but all raw data is archived by a third party and can be easily 
accessed, possibly quicker than if it was stored in-house.

The clinical trials results are returned to the company on paper, there being no computer 
link as this can distance the company too far from the CRO. Personal contact with the 
clinicians is preferred to ensure the protocols are being followed and build up trust and 
confidence between the two parties.

Future Directions

There is a worry that using too much IT can mean having too many people in the 
company which is expensive for small companies, and puts a greater distance between 
people and companies as there is less need for personal contact.

The biggest influence from IT has been the rise in the PC and e-mail which has given 
people much more self reliance. It will spread further as newer, more computer facile 
graduates move up companies and take their enhanced IT skills with them. It was felt 
that current IT managers could hold IT development back because they do not 
understand all that is now possible.

CAPLAs will happen, and could mean big changes for smaller companies as they 
would have to invest in some form of IT system to be able to cope with electronic 
regulatory submissions, but this could be done by computerising the current “drag and
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drop” system. In this way CRO reports would be slotted in at the appropriate place 
electronically instead of manually.
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12.7 Company 2E

Company Structures

The company is a small biotechnology based company, recently established and with no 
drugs in formal development as yet.

Research Technology and Information Systems

Information is currently gathered from paper sources and an abstract entered onto the 
company database, though this raises issues of cost and copyright. New projects are 
based on historical data, with paper sources felt better for spotting possible tangents 
that could be exploited.

Internally generated information is manually entered onto a database, with biological 
data entered to a spreadsheet where data can be added to. After a certain point the data 
needs to be moved to a different database to fit in with GLP requirements, and this also 
acts as a project management tool as dates for test completion can easily be checked 
off.

Information is sent between different parts of the company group via e-mail with files 
being encrypted to protect them. There are plans for a new information exchange 
system being introduced, possibly using the Internet, though it has certain security 
issues attached.

Using the e-mail system it is possible to send patent documents to the main US site 
where they are corrected and sent back. In this way the corrections can be shown 
without needing to make out new forms every time.

Drug design is carried out by testing and some QS AR though it is felt combinatorial 
chemistry would be better as it can deal with more differences between the molecules in 
question, QSAR is only useful with small changes between the compounds. Molecular 
modelling so far had not delivered the hoped for benefits, more due to poor 
understanding of molecular biology rather than the technology.

Drug Development Information Systems

There is no formal development work being carried out at present, but CROs would be 
used where possible with results and reports coming in on paper or possibly disk if 
suitable. Using the Internet would be a possibility but that depends on other companies 
being able to do the same.
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Future Directions

The pharmaceutical industry seems to be in some turmoil at the moment, and R&D 
could be cut back to minimise the risk of losing large amounts of money and contract 
out to smaller ‘start up’ companies that can sell on their research.

There needs to be much greater freedom of information. The possible increased use of 
‘start up’ companies and strategic alliances could be one way of this happening as then 
everybody would know who was working with whom and what on, but this kind of 
information freedom would not come from the big companies on their own.

There needs to be better integration of computer programmes and an expansion of 
capabilities, such as databases allowing data to be looked at in several different ways. 
Molecular modelling also needs improving to fully realise its promise, especially with 
regard to rational drug design.

There needs to be more input from the IT industry on how to handle and analyse data 
better for the pharmaceutical industry, and in sorting out the problems with Internet 
access. Much of the fear of the Internet is from unskilled management, but once a few 
companies start using it the trickle will very quickly become a flood.
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12.8 Company 2F

Company Structures

The company is owned by a foreign based parent company. The drugs being researched 
are largely neuroscience products, with most clinical trials either being outsourced or 
carried out by the parent company.

Research Technology and Information Systems

The first scientific work carried out is to determine the receptor systems and structures 
that drugs are to be developed for. There is no X-ray data generally available for these 
so there can be no real computer modelling. Using properties from natural ligands 
computers are used to mimic possible ligands before QSAR is used with tests to refine 
the design.

The target is then screened, assayed and tested in tissue and animal studies. The data 
from the screening is automatically trapped to a spreadsheet based database, but the 
data from the later tests is much more complex and data is generally collected on paper 
and manually entered to the databases.

Drug Development Information Systems

CROs are used for clinical trials and data is always dealt with in hard copy. Many 
CROs are only used for single studies so there is not enough data needed for RDE to be 
worthwhile. All development from phase II onwards is carried out by the US part of the 
business where all development is carried out in-house, partly for security factors and 
partly because of the FDA attitude to raw data.

Future Directions

IT has helped speed up data collection and analysis which leads to faster evaluation and 
possibly faster time to submission, though there is the drawback that too much data can 
be collected and slow everything down again.

The biggest impact has come from the PC and the power now available at the desktop. 
Attitudes of scientists vary depending on the quality of the system and how recently 
they graduated. Each years graduates are felt to be more computer literate, which also 
reduces the need for so much training.

There need to be improvements in communications, compatibility and data access, 
though things will probably never be completely paperless. The changes in hardware 
and software prices mean that building powerful systems is now easy, but putting 
packages on them is expensive. Standardisation was poor for computerised equipment, 
though the example of software manufacturers showed that incompatibilities could be
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resolved, but equipment manufacturers may resist as they would see standardisation as 
a threat to their marketing advantages.

Scientists see the IT system as a tool, so new developments such as electronic 
laboratory notebooks should be built into laboratory database systems. The problems 
with electronic signature validation and raw data locking are seen as needing managers 
and regulatory authorities to approve systems that already exist rather than new systems 
to be developed.
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12.9 Company 2G

Company Structure

The company was the European headquarters of an overseas based parent company, and 
was the largest site outside the parent country. Research and development were split 
between clinical trials phase 1 and 2, rather than the normal split at the start of phase 1.

Research Technology and Information Systems

The discovery research phase sets out reasonable targets and necessary achievements 
for the rest of the project.

Random screening is used in the form of high throughput screening, based on a library 
of structural classes. High throughput screening can run thousands of screens each 
week, and in some ways has forced FT to keep up in terms of data capture and anedysis. 
There may still be many false positives and negatives, but there is an improvement in 
terms of the time taken.

Molecular modelling is used for rational drug design, though this is seen as a crude tool 
and can only give approximations, though it can be used more accurately from 
comparing similar compounds. QSAR is useful as it follows a series of pre-set rules so 
everything can be followed. Neural nets may be useful but they are very undeveloped 
and results cannot be clearly explained. Synthesis planning is also used, and is being 
used more widely now by medicinal chemists to speed up synthesis process planning

Data from PC equipment is automatically trapped to an in-house database, currently 
bespoke but this is now moving to a package system to fit in with a full laboratory 
LIMS system. The LIMS would be split into manageable sizes, but all seamlessly 
linked.

Drug Development Information Systems

CROs are used at all stages of development alongside some in-house testing. Data from 
the CROs usually comes in on paper, either the full data or a report, and is then entered 
to the company system. PC and fax links are used to check on the CROs which has 
speeded up communication and problem solving. The company are also investigating 
using remote data entry direct to the database.

Drug development is monitored by a computerised project management tool, but 
decisions are always taken by a board. Some of this process could be computerised but 
a team approach is felt to be better.
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Future Directions

Companies are still not getting all they should from IT due to lack of good IT plan in 
the business plan, so much of the last decade or more has been spent firefighting, not 
exploiting the technology to the full. To alter this there need to be a major 
organisational change to a structure based on the R&D process, not departments. Such 
organisational changes were being considered by the company, but nothing definite had 
been planned.

The main impact from IT has been with data handling, though regulatory requirements 
are much greater now so any real time benefit has been lost. Information storage 
requirements are also much bigger and computers have been essential here.

The advent of the PC has allowed better personal production, better data handling and 
presentation and better communication. All this means there need to be better organised 
LIMS. There need to be some compromises in terms of all the users want in order to 
maintain good system integration and full compatibility.

In the future there needs to be more integration of internal and external databases. 
CAPLAs could be used to cut R&D times if they were based on a fully on-line system 
with continual regulation, so less of a final submission and less time needed for final 
approval.
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12.10 Company 2H

Company Structures

The company is part of a foreign based company, with the therapeutic areas shared out 
amongst the different research sites around the world. The UK site concentrated on two 
main therapeutic areas, one of which was shared with another research site and one of 
which was unique. There had been a recent acquisition, after which the company was 
felt to have lost its way with its IS development.

Research Technology and Information Systems

Traditional methods of following target life-cycles and picking out appropriate enzymes 
or genes are used to choose new drug projects. Chemical information is taken from on
line databases and the IT department will carry out SDI searches on request. All the 
information is added to a company database which is then accessed by the scientists. 
Information is not seen as being unique to one company, so the emphasis is on being 
the first to find the best lead.

Molecular modelling is felt to be of little use as little is known about complex protein 
structures. Ligands may be modelled but this is inexact, more due to lack of knowledge 
about the chemistry of the ligand systems. Computer model structures are archived 
though there is little referring back to them.

Internally generated data is stored on an internal database, PC equipment via an 
automatic trapping and graphical display system. There are separate databases which 
are hard to link, though a move to a new client server which would be the right time to 
introduce new, more compatible software.

Drug Development Information Systems

Data from preclinical experiments is manually entered from laboratory notebooks and 
data from the local database is amalgamated into a global database, and the relevant 
local information is then downloaded again.

QSAR is used as much as possible, though only at the request of the scientists. There is 
no automatic data analysis as this could lead to too much data being generated and 
cause data overload.

Future Directions

Benefits from IT have been data access and searching and the ability to search by 
structure, rather than trying to work out the correct naming system. The greater 
accuracy now in molecular modelling to provide template structures is also a great 
benefit.
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Problems have arisen from trying to maintain system compatibility, especially with 
upgrades as there are so many pieces of software from different companies. Problems of 
possible data overload are there, but have always been there so computers have not 
made this worse on their own. It is up to the company to ensure there is not too much 
data on the system. People were more likely to chase marginal leads, as information 
was easier to gather, but the results were the same as before.

The biggest move at the moment is the introduction of PCs and client servers and the 
increased freedom this allows. It means companies can link software better to form a 
seamless system, and PCs can be set up for the individual scientist so making it easier 
for them to use the system.

Future developments could be the overnight running of automated processes to use the 
time better, and a better understanding of molecular biology to help improve modelling 
techniques. These advances could help to really cut R&D time. Advances such as 
electronic laboratory notebooks would be useful, but would only affect laboratory times 
if they allowed voice input, otherwise you merely swap writing in a book for typing on 
a keyboard.
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12.11 Company 2J

Company Structure

The UK company was part of an overseas based organisation, conducting clinical trials 
for candidates researched by the parent at their main headquarters site.

Research Technology and Information Systems

There is no research carried out by the UK division of this company.

Drug Development Information Systems

Drug enter the UK side of the company in phase I and are followed through to phase 
rv. Much of the phase I work is contracted out, though in phases E and m  more work is 
carried out in-house with CROs used on non-pivotal studies.

Phase I CROs carry out the full trial so must be able to download information directly 
to the company database. This may limit the choice of CROs but there are enough 
companies with the necessary software around. Later trials tend to be single study with 
less data, so this is usually sent back on paper and entered to the databases by the 
company.

Data is entered to the company database, then downloaded to the main European 
database and data locked before computerised statistical analysis takes place. There are 
some issues with the regulatory authorities, but there are paper copies kept for backup, 
and much of the assessments are felt to be on cosmetic issues.

Future Directions

There has been a greater move to standardisation in IT packages which has helped data 
movement. It can be hard maintaining system integration as there are many packages to 
be linked and several different versions around. There can be difficulties with the pace 
of technology, such as in reading old data.

There needs to be more automation of some processes such as electronic laboratory 
notebooks to cut out the middle stages of writing things on paper to enter them to 
company databases later. Computerised statistical packages will help dealing with 
CROs as there will need to be less visits and problems can be spotted earlier, so visits 
can be made more productive when they do happen.

There will be a move to CAPLAs, but this should be carried through the ICH rather 
than just the MCA which is too country specific. There needs to be agreement on 
regulatory requirements from preclinical and clinical trials. This could help cut R&D 
time as at the moment there are more tests being carried out to take up the increased
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data processing capacity of IT systems, so companies are running to stand still, negating 
time savings so far.
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12.12 Company 2K

Company Structures

The company was a subsidiary of a foreign owned parent, and carried out clinical trials 
on candidates research overseas. There were two UK sites, the other responsible for the 
statistical analysis of the clinical trials data.

Research Technology and Information Systems

There is no research carried out by the UK division of this company.

Drug Development Information Systems

Clinical trials are generally run in-house, only non-pivotal studies may be contracted 
out. Data from CROs tends to be sent in on hard copy but data from in-house run trials 
is increasingly being collected by RDE and fed into the company’s central database.

Clinical trials are set from protocols, currently on paper but moving to computer in the 
near future and are run under a computerised project management tool. There may be 
further computer tools introduced in the future such as real time data locking. The 
problem with using these systems is seen as being more to do with the regulatory 
authorities and the continuing need for paper copies for system verification. This also 
limits the RDE design as it has to be a paper mimic.

Decisions are still taken by human boards as computers are not capable of dealing with 
all the non-specifics. New tools such as artificial intelligence and neural nets may 
become better, but may never be able to cope with the complexity of the decisions. 
Though new tools need to be developed the pharmaceutical industry should watch for 
tools that may be useful, not push for new tools irrespective of usefulness.

Future Directions

The main benefits of IT have been in data handling and analysis, searching and sector 
analysis which an help save time, especially in clinical trials. Drawbacks are the failure 
of RDE to really take off because paper is still so cheap, and the lack of regulatory IT 
approval. There are various IT tools that could be used but are held back by the 
regulatory authorities. Full CAPLAs with no paper would allow much greater IT scope 
which could then allow R&D times to be cut even further. It is felt that the MCA is in a 
better position to allow companies to use the full scope of their IT systems than the 
FDA as the MCA is more concerned with the final submissions, not all the raw data 
like the FDA.

Better links with software companies are needed to help develop new systems and more 
needs to be done to improve RDE over paper alternatives. There needs to be more of a
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desire to develop better IT systems and new technology, and a forum across the whole 
industry including the MCA to develop IT principle together.
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12.13 Company 2L

Company Structures

The company was UK based with several research sites in the UK and overseas, all co
ordinated from the headquarters site.

Research Technology and Information Systems

Discovery research involves long term plans, known as a “10/3/1” plan, to assess major 
therapeutic areas in 10, 3 and one years time. The shorter term plans are reviewed 
frequently, and if they are diverging from the 10 year plan this is reviewed. Information 
is gathered from various sources, including on-line databases, and information 
gathering agencies may be used for specific projects.

“Me-too” drugs are no longer profitable enough so the company is looking for pioneer 
drugs where possible, being first or second to market. This requires molecular target 
orientated research, including a strategic alliance from a ‘start-up’ company.

High throughput screening is used where possible, as it is now fast enough to make 
worthwhile. The library is split by screens applicable and relevant compounds are 
selected. Data is automatically trapped and fed to the company database, which may be 
searched by text or compound structure.

Computer molecular modelling is used if the crystal structure is known to give leads 
and model possible leads in the system. The technology is not precise as yet but is 
thought to be improving. QSAR is used to refine the templates generated by the 
computer.

Drug Development Information Systems

Drug development is computer managed, with limits programmed in for certain tests so 
data is automatically trapped and databased, with ceilings possibly set to prevent data 
overload.

CROs are used for some studies and may be used more in the future. They must have IT 
systems compatible with the company’s databases for RDE. Clinical trial times are seen 
as the biggest factor in drug development and the area where the use of computers 
offers the biggest time saving benefits.

The computer system automatically traps data as it comes in and will check the data as 
far as possible, and warn if there are any noticeable errors or omissions. When the pre
set data level has been reached the database is automatically locked off and statistical 
analysis begun, again all carried out by the IT system. This prevents data overload and 
too much time being spent collating data.
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Future Directions

The benefits of IT have been the data handling, storing and manipulation and the ability 
to communicate the data to others. The ability to automate processes saves time and 
increases efficiency of research and more so development.

The drawbacks are the possibility of using increased computer power and speed to do 
too much and creating a data overload. This needs good IT control procedures and 
management. Over use and over elaborate documents can also cause more human stress 
as it increases the amounts to be read, etc.

The speed of package updates can be difficult as there are new facilities that take a little 
time to get used to with every upgrade.

Artificial intelligence is one area that needs to be developed to allow better molecular 
modelling, and so the IT system can select appropriate targets for screening itself. The 
ability to automatically sift data and trim the information load to what is actually 
required would be useful for saving time and reducing stress.

Computers can only ever be aids to the human R&D process, and must be kept as such. 
Too much can be made of their abilities and connectivity from remote locations.
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12.14 Company 2M

Company Structure

The company is foreign owned, but carries out unique research and development at the 
UK site, which was also responsible for the other European sites.

Research Technology and Information Systems

IT is important firstly for literature searching of the on-line databases. Some of these 
are now held on CD-ROM or disk and available for open searching around the 
company. Paper, which used to be the primary source, is now used only as a last resort. 
Information in alerts are passed around on paper though the growth of IT tools such as 
Lotus Notes may replace this in time.

There is some random screening via combinatorial chemistry, but this finishes once the 
target is chosen. The improvements in computer molecular modelling means that these 
systems are becoming more reliable all the time. Even if the models are not exact they 
help reduce the number of bench candidates which helps save time and money.

Drug Development Information Systems

Development is computer co-ordinated via Gant charts. CROs are used for some 
preclinical and phase III studies, but all phase I and II are done in-house. Data is 
returned to the company from CROs in a mix of paper and electronic formats. RDE 
systems are coming in, with standards set by companies to CROs who are trying to be 
as flexible as possible within standard package limits. The company uses PC links and 
fax technology for RDE which allow the computer to check much of the data as it 
comes in, though some human checking is still required.

Most trials are run from the same basic protocols with small changes as needed, which 
helps with regulatory validation. Paper copies of all data need to be kept which has 
meant as increase in the amounts of paper as more data is now required.

Future Directions

IT has impacted on all areas on R&D, most notably by increasing the speed and 
efficiency of parts of the process such as data handling and molecular modelling.

The drawbacks are the amount of paper still produced, the number of system updates 
and changes and the difficulties in compatibility between packages. There is felt to be 
an increased tendency to chase up blind alleys because the technology makes it easier, 
and the possibility of collecting too much information again because the capacity is 
there.
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There needs to be a greater extension of computing power and capacity and increased 
compatibility, especially for RDE systems. These changes also bring in the need for 
built in document management systems to prevent data overload.

Newer graduates are felt to be computer facile, though training may need to be given to 
use the company system. System similarity, such as Windows based packages, means 
that people are more likely to be willing to use new packages because they know how to 
use the basic Windows system.
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12.15 Company 2N

Company Structure

The company was UK based, and was undergoing a re-organisation, moving from 
functional groups to a business process based company. There are various information 
systems being run, though there were now company-wide standards being applied as 
part of the changes, included standards for packages which were generally bought in 
from external software developers.

Research Technology and Information Systems

Project areas are chosen based on information gathered, portfolio gaps, what has been 
done in the past and the strategic future of the company. Business plans looking many 
years ahead are drawn up, but these are seen more as guidelines as markets may change 
dramatically in the time it takes to develop a drug.

There is a mix of targeted research based on molecular modelling and high throughput 
screening. There is a compound library being built up for the high throughput screening 
and should be completed soon.

There is a single database system throughout the research stage which can be 
automatically updated with data from the screens run.

Drug Development Information Systems

The development phase is started early and there may be several candidates coming 
through in one area depending on what they have to offer. Research data is important 
early on in the process, but after a while becomes swallowed by the development data 
generated.

Data is automatically trapped from the PC driven equipment and laboratory notebooks 
are electronically archived. There is general access to this data within the limits of GLP 
and GCP. There is a strong emphasis laid on ensuring that legal requirement are 
properly built into all systems and that all necessary validation is carried out.

Contracting out in clinical trials is being introduced to cover for any peaks in work that 
may occur over that which the company can accommodate in-house.

The clinical trials database is being reviewed and trials for different forms of RDE are 
being carried out which would be incorporated into the new database system, though 
this may be held back a little by CROs not being able to use the new technology.
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Future Directions

The biggest benefit from IT has been in communication and access to information. This 
can be a drawback as people wrongly believe IT alone can deliver business benefit. 
Assessing IT systems in place is also hard which can hinder good system planning. 
There needs to be a little more caution when planning systems to try to assess the exact 
advantage a piece of software will give you and whether it will fit into the system, the 
integrity of which should not be adversely affected.

There needs to be better communication with the regulatory authorities and a more 
visible development of submissions which would bring increased understanding 
between companies and the MCA. This could eventually lead to a submission based on 
an argument for a certain drug rather than just data about its safety and efficacy, and 
possibly a series of smaller submissions throughout the process rather than one large 
final submission. This would make development more flexible, cut the cost of drug 
failures and may improve drug safety and efficacy as there would be much more 
immediate control from the regulatory authority.
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13 APPENDIX THREE: REGULATORY DEPARTMENTS

The interview schedule used for pilot interviews is contained on page 296.

Following pilot interviews, a formal question regarding company structures was 
included, and the first two questions in the ‘Future Directions’ section were altered to 
make the section less leading for the interviewees.
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13.1 Pilot Schedule for Part 3: Information Technology in the

Regulatory Process

Aim: To discover the current role of Information Technology in the regulatory process, 
and see how this has altered in the last 10-20 years and may change in the future.

Regulatory Information

1. Where is the required data collated from and how is this done?
2. How and where is the information stored?
3. What restrictions are there on the media the data that is collected on?
4. What kind of control do the regulatory requirements have over the research and
5. development process?
6. What kind of submissions are currently sent to the MCA?
7. How has all this changed in the last 10-20 years?

Regulatory Information Systems

1. What areas is Information Technology used in most?
2. How are computer based systems validated and verified?
3. Has this process altered from that used for paper-based systems and if so, how?
4. What impact has the use of Information Technology had, and what changes have
5. been made as a result?
6. What has been the overall impact of Information Technology on the regulatory
7. process over the last 10-20 years?

Future Directions

1. How do you see the regulatory process changing with the EMEA and CAPLAs?
2. What impact will information technology have on these changes?
3. What kind of impact do you think a computer based submission (CAPLA) will have
4. on the regulatory process and companies as a whole?
5. What moves have already been made towards this, and what else needs to be done?
6. What do you think have been the main benefits and drawbacks from the introduction
7. of Information Technology over the last 10-15 years?
8. How should the regulatory system proceed with Information Technology and what
9. would you like to see happen in the next 10-15 years?
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13.2 Final Schedule for Part 3: Information Technology in the

Regulatory Process

Aim: To discover the current role of Information Technology in the regulatory process, 
and see how this has altered in the last 10-20 years and may change in the future.

Company Structures

1. How does the regulatory department fit into the overall organisational structure? 

Regulatory Information

1. Where is the required data collated from and how is this done?
2. How and where is the information stored?
3. What restrictions are there on the media the data that is collected on?
4. What kind of control do the regulatory requirements have over the research and
5. development process?
6. What kind of submissions are currently sent to the MCA?
7. How has all this changed in the last 10-20 years?

Regulatory Information Systems

1. What areas is Information Technology used in most?
2. How are computer based systems validated and verified?
3. Has this process altered from that used for paper-based systems and if so, how?
4. What impact has the use of Information Technology had, and what changes have
5. been made as a result?
6. What has been the overall impact of Information Technology on the regulatory
7. process over the last 10-20 years?

Future Directions

1. How do you see the regulatory process changing in the next 10-15 years?
2. What part do you think Information Technology will play in these changes?
3. What kind of impact do you think a computer based submission (CAPLA) will have
4. on the regulatory process and companies as a whole?
5. What moves have already been made towards this, and what else needs to be done?
6. What do you think have been the main benefits and drawbacks from the introduction
7. of Information Technology over the last 10-15 years?
8. How should the regulatory system proceed with Information Technology and what
9. would you like to see happen in the next 10-15 years?
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13.3 Company 3A

Company Structure

The UK company handles regulatory details for the UK and Eire, receiving data from 
the regulatory division of the parent company. The department is more business driven 
than the R&D, which was seen as being ethically driven.

Regulatory Information

Information ranges from general regulatory information such as guidelines, legislation, 
notes etc., updates from the company headquarters and internally generated 
information. There is also product and competitor information from other departments, 
data on clinical areas, and ad hoc information from contacts and conferences. Personal 
contacts were thought to be good as long as the information was not commercially 
sensitive. The industry had a reputation to uphold and if anyone set new standards, 
better or worse, everyone else would follow.

Information was stored on site on paper with one copy theoretically being held in 
central libraries, though individuals would also keep copies of data particular to them. 
The filing system was highly individualistic and in loose categories, so information was 
not always easy to find. It was an old system that had expanded, though there was a 
desire to clean it up, and plans were being made for a ruthless cleaning and tidying up. 
The main problem was felt to be the need to keep copies of old information throughout 
a product’s lifetime and for a certain amount of time afterwards, so the amount of paper 
stored was growing and taking up more space. There was a desire to move some 
information off site, but this would take a new system which allowed them access to the 
data if and when needed.

There was contact with the R&D functions in early clinical development when there 
was the opportunity to check plans for clinical trials etc., but it was felt difficult to 
make detailed comments on what regulators needed 5 years before submission. There 
was more say in the minor changes such as line extensions. Overall, there was a move 
toward a more pan-European system, getting rid of national quirks where possible.

It was felt the companies products would be suited to the mutual recognition system 
after 1998, though whether this happened now was decided on a case by case basis. 
Older products would still have to be dealt with on a national basis anyway.

Submissions were prepared to ICH or FDA standards as these were felt to meet the 
European regulations, though if areas were not covered the company would submit 
anyway to keep the submission process moving whilst it did the other work, hoping the 
extra data would be ready when the submission reached the relevant stage.
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Submissions were made on paper, though Part I data was submitted on disk to the MCA 
depending on the amount of data, and the SPC went to the Irish regulators on disk as 
well.

PLUS was felt to have made no fundamental change in terms of CAPLAs, but had 
seriously slowed the system down, with PLAs taking 2-4 weeks longer and the clock on 
variations being started after submission because of problems with PLUS. The 
problems were felt to be at the beginning and the end of the process, but the MCA was 
trapped by the system. Companies were felt to be paying too much in fees to be treated 
like this, but new systems always had problems and should be sorted soon.

There was no real change in regulatory processes over the last 10-15 years, but 
authorities were now more approachable. Regulations were tighter, with less room for 
negotiation regarding submission data, making compiling the dossier less interesting. In 
theory it made the approvals process more predictable, but there is still the question of 
how the drugs will work in the clinical trials.

Regulatory Information Systems

The most used packages are MS Office and e-mail, with links to the MCA for Adverse 
Events Reporting, and an on-line library including dedicated Internet machines, run 
solo because of concerns over security and viruses.

E-mail is especially useful for contacting people in different time zones or in meetings, 
multiple mailings, and document transfer, though no encrypting is done. E-mail had 
replaced fax for small documents, with faxes only being sent where there were 
problems with the e-mail link.

Electronic libraries of guidelines were expensive and not current enough, so some paper 
scanning would have to be done. On-line libraries were felt to be unlikely from the 
national authorities, though maybe from the EMEA.

There was a dislike of the information the EMEA put on their Web site. This was felt to 
be inappropriate for the general public and did not fit with the culture of ‘commercial in 
confidence’. The information could scare people off the medicines instead of inform 
them about using them properly. Information such as licence details and clinical trials 
data should remain secret as this was a company asset, possibly useful in future work.

IT had changed certain stages of the regulatory process, such as speeding up document 
generation and production with word processing, leading to an improvement in the 
appearance of dossiers.

PLUS was not felt to be ideal, and had made no great changes as yet, though this may 
change in the future. There was a feeling that dossiers would remain paper based for 
some time as there were so many differences between the European regulatory 
authorities. There was also a feeling the authorities still wanted paper, and even if 
submissions were sent in electronically they would be printed out for review.
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The crux of the issue was time saving, which did not mean fundamental changes to the 
current system of submit, expert assessment, argue, and approve/reject.

Future Directions

There were few changes foreseen over the next 10-15 years, and none really from IT 
itself. The EMEA would have little impact as it had to work with regulatory authorities 
with different standards, and that it was selling the centralised procedure to industry 
more than to the national authorities.

The main issue was being able to change without detriment to the company business. 
Drugs had a finite patent life during which money had to be made which limited 
everything else. Many of the proposed changes such as CAPLAs would be beyond the 
reach of smaller companies.

CAPLAs would eventually happen, though there was a question whether they would 
ever fully replace paper. There was also a problem of bringing 15 different regulatory 
bodies into line with a single CAPLA, which could hamper companies trying to drive 
their own changes through. If CAPLAs ever did happen the regulatory authorities 
should get their own equipment to read the submissions rather than having it supplied 
by the companies, which would mean no standardisation and no compatibility.

So far the main benefit from IT had been the ease of information access. This was felt 
to have decreased time to approval, though not necessarily application, with questions 
and responses now taking a day instead of two or three.

The drawbacks were the unreliability of new systems, and updating systems. Some 
companies automatically updated their software for you, which could cause 
compatibility problems between software versions, version support, and the need for 
ever more powerful machines to be able to run the software on. This was different to 
the paper systems, where the basic information was added to rather than overwritten.

Problems with converting to software, for example Word 6 to Word 2 for the MCA was 
not felt to be a problem for the future as the industry would have to provide the 
information as the regulators wanted it, and the regulators would raise fees further if 
they had to change their systems.

Information overload was a potential problem, especially from e-mail as some people 
would use multiple mail all the time, but this could be controlled by good self discipline 
and clear guidelines on system use. Most problems were felt to be in the same areas as 
with paper systems, too much paper reflected in too many e-mails.

In the future it was hoped there would be a paper free CAPLA which would be 
appropriate for all regulatory authorities and would stand alone. There needed to be 
read only versions for both companies and the regulators to ensure that they were both 
working from the same document.
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The regulatory process should be harmonised for areas such as maximum safety 
standards, but national variances should be respected and there should be no loss of 
indications from harmonisation. A single European regulatory agency would be OK 
from a healthcare point of view but only if it worked with national bodies to ensure 
maximum patient benefit for all people. Practically this would be hard as there were so 
many different people groups, and the national authorities had a vested interest in 
retaining their status.

There was a feeling that all companies, especially generics and parallel importers, 
needed to become more responsible for their own dmgs’ safety and adverse event 
reporting.
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13.4 Company SB

Company Structure

The company NCE research was carried out overseas, with the UK site as the European 
headquarters. The regulatory document trail starts with the parent company, then to the 
UK site and then out to the other European national agencies as needed.

Regulatory Information

Most large documents are prepared by the parent company and sent to the UK site, 
where they are then sent out to the other European sites. Smaller documents, such as 
variations, may be prepared locally and then distributed.

All documents are handled on paper, both for applications and archiving. At the 
moment all dynamic documents are archived on site, this presents no real problem at 
the moment as the company is still young. Archives are also kept by the parent 
company, so some information may not be archived locally after approval if it will not 
be needed.

Regulatory standards had a big effect on R&D, as R&D activity was geared towards 
gaining product approval. The fact that NCEs have such a short market life was also an 
issue, and companies had to be careful not to do more than was needed, so wasting 
money and time.

The regulatory departments in Europe used electronic communication to keep up to 
date with any regulatory changes in order to let the headquarters know so they could 
amend any dossiers appropriately.

Older drugs were more European based, especially from early development onwards.

The main changes over the last 10-15 years had been the increase in the amount of 
paper and the new ways of presenting and storing the data. With electronic storage there 
were the issues of WORM disks and keeping latest copies and updates, costs, backing 
up the system in case of a system crash, and the question of corruption during products 
lifetime, which would be 20 years or more.

Regulatory Information Systems

IT was used for word processing, e-mail, etc. and for databases such as key dates, 
ADRs, etc. It was possible to remotely print documents, but there was reluctance to do 
this in case the computer system was overloaded. Other departments such as sales and 
marketing used the facility more than regulatory affairs, but had much smaller 
documents to send.
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There was a problem in some cases with package updates, and ensuring good data 
transfer, especially for chemical diagrams and quantitative data. Most software was off- 
the-peg and more standardised, though there was still an Apple / IBM split between the 
US and the UK.

The full impacts of IT were still developing. Individuals were efficient with their work 
and could do more of their on work rather than passing it over to secretaries, but it was 
felt to have meant less accuracy as people left it to the computer to spot mistakes, rather 
than checking personally.

r r  had also meant that there was far more information coming from many more 
sources, such as e-mail, which could reduce people’s working efficiency by taking them 
away from their core job in order view and reply to their e-mails.

The main impacts from IT would be in the future, as it had taken this long for the 
regulatory authorities to get to grips with IT. There was also the issue of peoples’ 
attitudes to IT and computerised submissions, which could hold up the development of 
technologies such as CAPLAs.

Future Directions

The next 10-15 years are mostly dominated by how ready companies are for 1998.
There needed to be clear signals now so companies would be ready then, especially on 
issues such as the central route and what kind of applications that may encompass. 
There was also felt to be some jockeying for position by national agencies, with some 
trying to dominate the arena. The EMEA needed time to become established before it 
could become the sole European regulatory agency, but this could happen in time.

IT will play a part in these changes with CAPLAs and links to the regulators. There 
would be one submission, and old products would be included when renewed. A 
CAPLA was required but there were some problems with the way things were now, 
such as companies having to supply the MCA with equipment to read the CAPLAs, 
when the software was generic and could easily be bought by the MCA. The issue of 
the cost of the technology was a factor, but with so much computer generated data, the 
best way to view it all was on a computerised system rather than paper.

Other services could be provided electronically as well, such as regulatory guidelines 
via the Internet, and possibly for ADRs. There were many issues to sort out, such as 
information security, information control, speed, public access and what could and 
could not be published by companies.

CAPLAs were seen as a way forward, but there were questions over how far and how 
fast they would happen. Once they were routine the approval system would be faster, 
especially when software standards were set. However, there would still be problems of 
information accuracy and checking, and of electronic signatures. The issue was of 
standardisation, especially with the number of countries in the EU.

Solutions to these problems depended on your point of view, and it was felt there had to 
be something in it for companies for make them join in.
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The main benefits of IT have been efficiency, speed and better information access, 
though the downsides are possible information overload, less attention to accuracy in 
document preparation, inefficiency caused by more non-core jobs to do and the costs of 
the technology.

There is also the question of older people who are not computer literate, and training 
people for incoming information systems, which was still seen as being very much up 
to the individual. Management was felt to be the bottleneck in companies as far as 
computer use and skills were concerned.

There were problems of information moving too quickly, and the loss of detailed 
communication. E-mail was used so much and was expected to be short and succinct 
that detailed communication was felt to be being lost, which meant that the information 
was less valuable as it had much less content and context. Written replies to memos 
now had to be specifically asked for, as e-mail had now become the default format. E- 
mail was now being over-used, and causing information overload.

In the next 10-15 years there would be a move to CAPLAs, but not all on computers. 
Computer systems must mirror the way information is stored on paper so people can 
find information they want. This was not felt to be being addressed enough now. There 
was also a need for search applications to interpret search queries so that people could 
find the information they wanted without having to get the exact form of words used in 
the database.
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13.5 Company 30

Company Structure

The company is a generic company, owned by a foreign owned proprietary company. 
There is an open invitation to use the proprietary parents information resources, but this 
was not commonly used.

Regulatory Information

Generic companies only need to produce Part U of the regulatory dossier, showing 
essential similarity of product characteristics with the branded drug they are copying, so 
there is no need for original toxicity or clinical data. Parts IQ and IV relating to clinical 
safety are covered by expert reports and literature searches rather than original R&D 
data. The dossier is usually around 4 or 5 volumes, 1200-2000 pages long.

External data is collected by specialist companies from commercial databases, and by 
using freedom of information acts from around the world. Formulations can usually be 
worked out from packet details, some countries having more information on packets 
than others, making this process easier. The MCA has to be contacted to show the 
products has been on the market for 10 years (under UK law, time periods differ for 
other countries), which can yield more information as the MCA usually send a print-out 
from the database rather than a letter, which can contain more information than 
requested.

Data may be sent via e-mail, using Lotus Notes to send file attachments. There are 
company rules on the use of disks and e-mail for transferring data for OLP. Some data 
may come back on paper and this is then re-entered by the company.

Data may be moved around the company on e-mail, and files are often formatted 
electronically for the dossier. All data is printed and stored on paper, and submissions 
are also on paper. Data from equipment such as HPLCs may be computer generated but 
is usually printed out and inserted by hand, due to problems of converting colour to 
grey-scale.

Regulatory Information Systems

IT was felt to have had little effect on the regulatory process as a whole, though there 
were good and bad sides within the company.

The most used packages are Word for Windows, Excel and Lotus Notes. There is no 
office suite as yet, but there is a move to use MS Office. There are no current world
wide standards and no move to any as yet because not all laboratories have full 
computer systems.
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There was no real validation system used, though there are company rules such as not 
using diskettes to transfer data.

Much of the IT used was not felt to be much use to generic companies. Packages such 
as word processing and spreadsheets were useful for manipulating the data and text 
there, but there was not enough data to make more complex systems worthwhile. A 
database was being introduced to track regulatory details such as renewal dates, etc. but 
this was as far as the company would go. Packages for writing CAPLAs were very 
expensive and there was not enough paper to make putting hypertext links into. For the 
same cost three or four paper dossiers could be submitted and approved.

Future Directions

IT had allowed the regulatory process to be speeded up, which was a very tangible 
benefit. New systems could be justified on a clear Cost Benefit Analysis, with time 
saved equating to earlier submission and approval, therefore earlier marketing.

There were other intangible benefits, such as the quality of the dossier and the 
presentation with the use of tools such as formatting. This can be used to make a better 
looking dossier, which may then be more likely to be read before a scruffy one. Other 
intangible benefits are in the support areas, especially with graphics. Planning 
laboratory floor plans is much easier now, so laboratories can be set up faster.

These tools allow much more independence both from other people and from the office. 
People are doing more of their own work, so secretaries are now becoming rarer and 
some managers do not have enough work to employ a full time secretary. Dossiers may 
be compiled remotely, the only physical part of the process being printing the final 
dossier. This could be used to support CAPLAs, but this was felt a separate argument.

IT does also have downsides. Edit audit trails can be harder to follow, and the latest 
copy of a document may be harder to find. Editing in word processors means that 
documents can be edited many times in a short space of time, and if the latest copy is 
not available or lost it can be hard to remember all the changes made.

IT departments have made many of the disadvantages themselves with too many rules 
having an emphasis on secrecy. This could be especially limiting for highly innovative 
companies. There was no real control over standards, budget or software compatibility. 
People still bought their own software because the IT department was too slow to meet 
their demands. The only solutions were complete anarchy, or a more mature 
relationship between the IT and other departments.

Hardware dependency was developing, especially amongst those inputting data. If there 
was a system crash, these people often appeared to not know what else to do. Network 
failures were worse for the business side of the company than for the IT department as 
downtime was much more significant. There was the problem of actual down-time, as 
well as time taken to find where and at what stage restored files were at, and then the 
re-entering of the data. In some cases this could mean missed submission deadlines.
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E-mail was much used within the company, especially for trivia. The main headquarters 
was linked to most world-wide centres and this had lead not just to some information 
overload, but also a change in the style of communication. Messages were now terser 
and more authoritative, and people tended to post messages demanding return of lost 
files, rather than wander round the department asking if anyone had seen it.

There was felt to be a balance to this, in that if people felt comfortable with e-mail, it 
may make the other packages less terrifying and encourage them to use the system 
more.

Computers had allowed faster ADR reporting and easier checking of the 10 year rule, 
and more information was now accessible. Care was needed so that companies did not 
serve IT, which was an issue of planning more than anything, ensuring that things were 
not done merely because the technology allowed it. Smaller cost conscious companies 
were better at this, as they had to having to justify spending plans, whereas large 
companies could spend whatever they wanted.

CAPLAs would happen, though there was no benefit seen for small generic companies. 
They are currently highly experimental and paper is still the definitive format. Generic 
companies will be sucked into CAPLAs, and whilst computerisation had allowed 
dossier preparation time to come down from about 4 weeks to one, preparing a CAPLA 
with all the hypertext links, etc. may push that time back up.

The EMEA was currently too disorganised to have a real impact on the regulatory 
process, but would have an impact in a few years time. Generic companies were the 
biggest users of the old style CPMP, but changes and IT could change this. There was a 
system of ‘first past the post’ where submissions were made to all national authorities, 
with the first one to gain approval then being re-submitted to the mutual system for 
European-wide approval.

IT’s effect on the regulatory process should only be to streamline it. A regulatory 
nightmare may be created by increasing regulations because they can be increased. This 
would be more important as pressures of time and cost increased in the future. CAPLAs 
would happen, but would also take out the flair of arguing the dossier and contents as 
everything would be so tightly regulated, and would take the advantage away from 
having a better quality dossier as was now possible.

The future regulatory process would probably be paper free, including communication 
during the approvals procedure. Despite this, there would still need to be a paper copy 
of all licences for legal reasons. A paper-free system would also cut down the work 
regulatory departments did, as they would not be able to touch any of the basic 
information for regulatory reasons.
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13.6 Company 3D

Company Structure

The company was recently established following a merger. As a result, there were still 
two separate headquarters for the new company. The UK division is concerned with 
regulation for all products in the UK and Eire, and deals with all regulatory aspects.

Regulatory Information

Data comes in on paper, though the company scans documents onto CD-ROM. The UK 
site had CD readers, so some future material may come in on that format but would still 
have to be printed out. All the information is also stored on paper

The company knew it was behind where it should be with its is systems, but was setting 
up regulatory databases on the network and was trying to catch up with others. There is 
an electronic data management system (EDMS) being developed, but as yet nothing 
detailed was known. The system was primarily concerned with regulatory affairs, but 
also including medical information, and aspects of R&D related to regulation.

Almost all submissions were paper based, maybe 0.1% in diskette format. The first 
centralised EMEA submission was planned for later in the year, but the UK site had no 
input.

The MCA was felt to be in the early stages of getting into IT, with no great pull from 
them for CAPLAs, or any consensus on the style a CAPLA would take.

There were still problems reaching full harmonisation throughout the EU on regulatory 
issues, both in submissions and other issues such as prescribing, pricing, 
reimbursement, etc., as the EU regulation had to be ‘all things to all men’. The new EU 
rules meant companies had to look beyond the national authorities and the influence of 
the EMEA was helping shape regulatory requirements. The regulatory process was felt 
to be one that was evolving slowly all the time with occasional revolutions, such as the 
Medicines Act, the start of the EMEA and another coming with the central applications 
procedures in 1998. However, the fundamentals were felt to be the same, dealing with 
safety, quality and efficacy.

Regulatory Information Systems

Word processing was the most used application, automating the production of licence 
application forms. E-mail was also becoming more widely used.

Most changes to the regulatory process were seen as political rather than due to IT The 
use of automated templates was seen as a move towards CAPLAs, the MCA had 
recently invested in computer systems such as ADROIT, BLIS and PLUS, and the ADR 
reporting system has become faster, covering the whole of Europe. The effects on
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companies may be more severe as the response has to match the reporting for speed and 
coverage, and the potential loss of sales is greater.

Electronic submissions via CD-ROM or other formats should happen, leading to a more 
efficient way of doing things. There should be better electronic communication with the 
assessors, though the links now via e-mail were much better than they used to be via 
letter or telex.

Future Directions

It was felt impossible to see 10-15 years into the future with so many changes, 
especially the European angle.

The biggest change that could happen would be the use of cost as a fourth hurdle along 
with safety, quality and efficacy. This should not happen, and would slow down the 
whole regulatory process.

Speed is always a big issue and at the moment CAPLAs were making a difference to 
this, but this could be due to the novelty of CAPLAs meaning more attention was given 
to them, the applications being of better quality and easier products to approve, and the 
will for the system to succeed. When the system took off fully it could actually lead to 
slower approval times.

There could be problems with the EMEA centralised route, and arbitration could take a 
long time, so it could take longer to get a central licence than some national licences 
such as the UK, though it may still be faster than some countries and almost certainly 
quicker than going through all 15 countries individually.

A rolling review process would not be good, as all the parts were so interlinked, and 
there would be no chance to see them all together in context.

The process of harmonisation was also felt to be limited in scope, both geographically 
and functionally. People were becoming tired with the time the ICH process was taking, 
and there was a feeling political union was needed before regulatory harmonisation 
could be reached. Within the EU there were felt to be limitations to what could be 
achieved in areas such as prescription practices, and there were possible problems of 
ownership of a severe adverse reaction to a drug on a central licence if the ADR only 
occurred in some countries.

Overall it was felt companies would welcome EMEA centralised processes as it meant 
one licence for one body and one set of standards. The issue now was the standards to 
be set, and a worry that they may be determined by the lowest common denominator.

The future regulatory process should be more iterative with more agency consultation, 
with IT providing good solutions to this with packages such as e-mail. There should 
also be changes to the expert committees, as too many of the people sitting on them 
were too removed from real medicine, and those in touch were often too busy.
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Electronic communication meant that the top experts could be brought together 
regardless of geographic location, and communicate via e-mail and video conferencing.
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13.7 Company SE

Company Structure

The company had been acquired by an overseas company. The UK division deals with 
the old company licences throughout the rest of the world and with any new products 
coming from the UK research site. Contact with the parent company was at senior 
management level.

There is a feeling that the company is happy with the current system and is not really 
planning beyond the next 5 years. This is due in part to the acquisition, so the old 
company did not update systems when it needed to, and the uncertainty especially in the 
European regulatory scene.

Regulatory Information

Data comes in on paper, though some reports come in electronically. These are not 
complete, however, as the graphics have to be dealt with on hard copy. Dossiers are still 
put together from paper copies.

Original research data is kept in a halon protected store, and also microfilmed and 
stored in a separate building. There are other smaller archives within regulatory affairs 
for samples, leaflets, SPCs, etc. Research reports are electronically stored in a limited 
access area on the computer network but these are not used much.

Contact with R&D was to ensure the necessary data was collected, with a member of 
the regulatory affairs department included in the project management team from the 
start. This has changed from 25 years ago when the research group did what they 
wanted, then gave the documents to the regulatory department and left them to rewrite 
them and put the dossier together. The current system restricted R&D far more.

Submissions are sent to the MCA on paper, though the last US submission included the 
clinical data on diskette. There are plans to move to some form of electronic submission 
but not in the short term.

The main changes from IT have been the greater use of technology, higher quality 
submissions and internationalisation. This has allowed more to be done with the 
reports, such as increased standardisation of format, more accuracy, better audit trails.
In 1974 it took 18 months to produce the first NCE submission, which was put together 
by one person compiling the necessary information from the raw data by hand.

Regulatory Information Systems

IT is used in most areas of research with almost all if not all instruments now computer 
driven and information stored in a database. Some information is automatically trapped, 
and fax scanning has been tried for clinical trials data.
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The computer systems are validated via agreed protocols and all new systems and 
significant updates are tested before being introduced, and is checked as part of the 
GMP audits. The important thing was to show that the company was in control of their 
computer systems. This means that the company pays more attention to checking its 
computer based systems, with 2 people doing this full time.

The use of computers has also lead to people being more careful with data handling. 
Data is no longer taken ‘on trust’ because the person writing the report is known to be 
good. The increased use of audit trails has lead to better quality dossiers and more 
trustworthy data.

Overall IT has speeded up the development process, and improved international 
communications and data quality. The regulatory process is less labour intensive, and 
people are more independent. The tasks now are more administrative then technical.

It was felt to be a moot point as to whether the regulatory requirements have changed 
due to the regulatory authorities or the companies themselves. IT has allowed most 
major companies to increase the size of their databases, so the authorities can increase 
the hurdle height knowing companies can meet the new standards. The regulatory 
authorities now complain of getting too much data, but this could just be part of the 
leapfrogging process as they catch up with the companies.

Some large companies are submitting clinical databases with many more patients on 
them than needed, maybe deliberately setting the standard so high that only some 
companies can keep up with them. The smaller companies are then stretched and will 
take longer to do as many trials, so taking longer to submit. In order to combat this the 
smaller companies need to try to build up their size to become more medium size 
companies, or to go into niches or virgin territory.

Future Directions

The ICH process was initially seen as unlikely to succeed but has now succeeded 
beyond what people imagined was possible. This will help the process to go on, though 
the US will still be difficult about complying. Once the nitty gritty has been sorted out 
there is no reason why there could not be a world-wide regulatory system.

The trend to fewer, better quality drugs will also continue which will mean the end of 
the ‘me-too’ drugs as price will squeeze out small markets. This could push companies 
into orphan markets, though there is the problem of profits to fund future research.

There was concern over the effect this may have of introducing the so-called ‘4th 
hurdle’ of cost to the regulatory process though it was hoped this would not happen.

IT would allow speedier communication which would be good for ADR reporting, but 
bad for companies as approvals could be lost quicker and quality would need to be 
higher. In time it was felt the EMEA would become the one central agency for the 
whole of the EU.
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The Internet was also felt to be a piece of IT that could help the regulatory process as 
regulatory guidelines etc. could be placed on the Internet. This is beginning to happen 
now with the ABPI placing draft versions on their home pages for companies to 
comment on directly.

CAPLAs were felt to be of more use to the companies than to the regulatory authorities. 
It may make it easier for assessors to find their way around submissions and audit the 
information, but the biggest benefit will be to the companies as better DBMS systems 
will mean they will be able to do more with their data. Much of the development of 
these systems within companies is a question of the necessary push from key people 
which will lead to a pull from others.

CAPLAs would eventually go beyond disks with direct links to the regulators. The 
main problem with this now is security, but could easily be sorted, especially with the 
involvement of a few major companies and bodies such as the EMEA. CAPLAs are 
being accepted by some regulatory authorities and systems such as the FDA’s SMART 
and MCA’s PLUS will help them deal with CAPLAs. The main issue now is 
standardisation, such as with the packages used in the CAPLA. This is improving with 
SGML and greater inter-changeability between common applications. The jury was still 
out on whether CAPLAs would speed up the regulatory process in time to approval, but 
the internal effects could help speed up drug development. CAPLAs would need to go 
beyond CD-ROMs, as this was more a change of format than process.

The biggest benefits from IT have been speed and quality in the preparation of dossiers. 
There were no real drawbacks seen coming from IT that were not already there with 
paper systems. Issues such as cost, information overload and security were as much part 
of the paper based system as any computer based system. The solutions to these have 
always been discipline and training, especially before the system is introduced so 
people were equipped to use the system correctly rather than wasting time trying to 
teach themselves. The problem with this was that senior management often only saw 
the cost of training and the time it took people away from their jobs.

In the future it was hoped that within the company there would be a world-wide 
communication network for ADR reporting, dialogue between authorities etc., a 
sophisticated DBMS introduced soon and more automisation of as many parts of the 
R&D process as possible, forming an “Intranet” within the company. It was also hoped 
there would be much more extensive use of the Internet for finding information etc.

Outside the company it was hoped that there would be on-line electronic submissions 
and speedy review by the authorities using state-of-the-art software and access for the 
companies to information on their products held by the regulatory authorities.

CAPLAs were felt to be one way that the issue of data overloading by big companies 
could be avoided. It was felt that often clinical trials were planned too quickly, so the 
best studies were not always planned, so more studies had to be carried out to cover all 
the necessary data. The fact that companies were sending in clinical trials with 10 000 
patient details on may not be so much trying to deliberately raise the stakes as an 
organisation out of control and not spending enough time planning out its clinical trials.
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13.8 Company 3F

Company Structure

Much of the R&D is carried out at the parent company. There is a global registration 
organisation based at the parent company with a satellite European registration team 
and small groups in each country at affiliate level.

The UK department deals mainly with regulatory and marketing support, as regulatory 
submissions are increasingly centralised in preparation for 1998.

Regulatory Information

Most information coming in on paper, but an increasing amount comes in 
electronically. There is some problem with different platforms (PC and Mac), the UK 
site only changing from Mac to PC last year as part of a corporate decision, but people 
seem to have made the conversion easily enough.

Most information is stored on paper, paper submissions making it hard to break away 
from paper internally. Submissions are stored on paper, though older data is 
microfilmed.

Submissions are on paper, though some parts are now submitted on disk. There were 
electronic links to the MCA, and there is talk of a link via e-mail. The EMEA were felt 
to be further ahead of the MCA as they put some information on the Internet for public 
access.

PCs were the biggest changes in the last 10 years. 15 years ago telex was the main 
mode of communication, now it is e-mail. Word processing has also become a big 
feature, with licence application forms stored on computer and typed straight out. 
Overall the PC has made the regulatory process more efficient, though this is threatened 
by information overload, for example people e-mailing files of data for others to read, 
rather than analysing it and sending a summary with relevant references.

Regulatory Information Systems

r r  was used most in word processing and e-mail for writing and transferring files 
around the company. A global regulatory database had been set up recently, which will 
eventually act as a global DBMS from which dossiers could be prepared.

r r  has not driven the regulatory process in any direction, but has made it more efficient. 
The process is still based on the principles of quality, safety, efficacy. The process has 
become more bureaucratic, one of the problems of harmonisation.
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PLUS has had a major effect in that the UK process has now lost much of the 
flexibility, so corrections are more likely to need full variations rather than just informal 
letters.

One advantage of CAPLAs should be that they aid reviewing, leading to faster 
assessment. Negative feedback from PLUS should not affect this as the problem with 
PLUS is in the design, not the principles of the system. CAPLAs should also allow 
companies more flexibility with dossiers.

Future Directions

The regulatory process should become entirely electronic. People must lose their 
nervousness of electronic systems and security. Many of these concerns are caused by 
IT, although technology is helping to address them.

The EMEA may also dictate more IT use and so far seems more IT friendly, putting 
information on the Internet, and EUDRANET. Having to co-ordinate 15 authorities 
could also reduce flexibility.

The effect IT may have on the regulatory process itself is hard to see as the basic tenets 
of the regulatory process will probably remain. There seems to be more concern over 
the internal DBMS systems companies are developing rather than what regulatory 
authorities want or can use.

There needs to be experimentation with CAPLAs as guidelines will only come 
gradually, so systems should be tried now with an open mind to see what works before 
1998 and the EMEA possibly setting more electronically advanced rules. The company 
has submitted a CD-ROM version of a licence to the EMEA, but not a full CAPLA. 
CAPLAs mean thinking in a different way from paper, as the accent is on information 
linking, not the paper structure.

The main benefits over the last 10-15 years were the increased efficiency of the 
regulatory process, the increased professionalism and standardisation, and the increased 
speed of data access. The negative side was the danger of information overload and 
including data for its own sake. There needs to be more discipline in filtering data to 
make sure that only relevant data is used.

The next 10-15 years should see the end of paper submissions and a move to full 
CAPLAs. There is already a move to get more IT specialist people to help plan new 
systems, etc. There should be a fully electronic DBMS system introduced, both 
internally and externally, and proper electronic information repositories for global 
access. Eventually CAPLA would be via a direct link to the regulators, either the 
company sending information to them, or allowing them access to data in the 
companies regulatory databases. This could be done via the Internet, though data 
security is still an issue.

315-



13.9 Company 3G

Company Structure

The company was recently taken over, and the UK regulation for both companies is 
carried out separately, even to having different sets of headed notepaper. Other aspects 
of the company operation, such as sales and marketing, are fully integrated.

Regulatory Information

The two companies had different approaches to regulatory information, one company 
very decentralised with the UK office handling much of the documents; the other 
company very centralised and sending complete dossiers from their headquarters for the 
UK office to submit to the MCA.

Drugs may be licensed in, either from companies in the group, which were decided 
centrally and dossiers sent to the local areas for them to administer, or from external 
companies, which were more up to the local companies to decide on.

Information is usually paper based, though some from headquarters is on CD-ROM. 
Information may come as expert reports, or semi-complete application forms. 
Communication with the parent is usually via e-mail, trying to avoid paper if at all 
possible. There is little compatibility problem internally, but there may be with external 
companies.

Information is stored on paper in three classifications - one as the authorisation, a 
second as a complete application in the archive, and a third in a remote data store. No 
data scanning is done internally as this would involve too many staff and is not thought 
necessary, though if it were introduced optical disk was better than microfilm, and less 
likely to deteriorate over time. The company are putting some data on optical disk, but 
WORM means amendments and updates are hard.

No database of archived material is kept, though one is overdue. The exact regulatory 
information differs in different countries, so globalising any database would not be 
easy.

Regulatory requirements tightly control preclinical and clinical trials via 
standardisation, though there is more decision making in setting up clinical trials, 
therefore more autonomy, and they are often specific to individual countries, depending 
on the regulatory requirements. The regulatory department is often involved in helping 
to set these up within the project management apparatus.

UK submissions are paper based, one CAPLA was submitted as a test but no real time 
advantage getting approval resulted, though there was in Germany.
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Regulatory Information Systems

Word processing and communication (e-mail) were the most common. E-mail is 
especially useful as communication is more direct, rather than through secretaries etc. 
There is supposed to be compatibility, but this has only been achieved with document 
transfer, less so with communication as the UK and parent use different systems.

IT has made a big difference to assembling regulatory dossiers, with less writing of 
reports from basic data as expert reports are written by the departments and edited as 
necessary for local conditions.

The company was also prototyping an electronic dossier compiling system, which 
would also allow flexibility as the reports needed can be set for each country dossier 
can be set, and dossiers sent out centrally. There is also better validation checking, and 
the standard of dossiers has improved. Edit versions are restricted in order to protect 
data, though sections can be copied to word processors.

The only problem may be with outsourced information, which may not be compatible 
with internal formats. This may mean paper is easier, rather than electronically 
transferring data.

There are no MCA standards for information systems used by companies, which was 
good as strict standards would stagnate development in electronic submissions.

Future Directions

Over the next 10-15 years the regulatory process will probably become more 
standardised and centralised, though old information will still be administered locally.

The EMEA may eventually make an impact but for now was only useful for 
biotechnology and small to medium companies. The EMEA was seen as being unsure 
of its role, and too political rather than technical. There were too many competing 
interests with the national authorities, so co-rappoteuring is not working properly, and 
the CPMP is too political as it is staffed by civil servants, not scientific experts like the 
CSM. The information systems used by the EMEA were not good, though the MCA’s 
PLUS system was little better.

CAPLAs were a good thing, mainly in improving submission quality, but also making 
the system easier to run with more time to reference the submission and any ensuing 
questions, though this could depend on the assessors attitude to computers.

On-line CAPLAs were unlikely to happen in Europe, as in the USA, as there was no 
point authorities setting data analysis rules for companies to follow and then checking 
the data themselves. The MCA trusted companies enough with approved protocols, and 
only asked for further checks if any problems arose with the submitted data, rather than 
“some Herbert” from the MCA running their own checks. The emphasis should now be 
after submission, with moves to e-mail enquiries and replies, direct access to the MCA 
information databases, etc., rather than having one bit electronic and the rest still on 
paper.
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Overall the biggest benefit from IT was word processing, especially allowing easier 
document transmission, interchange, editing etc. Electronic submissions were beneficial 
as far as they have gone, but the above changes would further increase the benefits. 
There were no real negatives felt to come from IT.

In the future, there needed to be easier access to archives and on-line searching. Issues 
such as electronic signatures needed to be cleared up, though this was more about 
people realising there was only so far such systems could go and accepting full 
electronic referencing, rather than implementing strict systems.

318-



13.10 Company 3H

Company Structure

The company licences in products, so there is no real NCE or MLA activity, though one 
new drug is currently being developed. Most of the regulatory work is maintenance and 
renewals, or piggy-backing for new drugs.

The company is split for regulatory purposes into the US and ‘rest of the world’, though 
there are some plans to try to merge these together. The ‘rest of the world’ division is 
run from the UK.

Regulatory Information

Information comes in on paper, over the telephone and very occasionally by e-mail. It is 
stored on paper in an on-site archive, though individual people may also keep their own 
archives, which be problematic if other people want access, or new people have to learn 
the systems. There is an attempt at a file directory but this is not very well developed. A 
computer database needed to be set up, but there was no real resource to do this with. 
Regulatory guidelines and directives are stored on a database as these are seen as 
important documents, though letters and general correspondence still stored on paper.

Contact between regulatory and development personnel had deteriorated as the 
company grew and informal contacts became more formalised and less productive. A 
totally informal structure had been tried and worked after a while, but the driving 
person had left, and the new formal structure was worse than before, as new job roles 
from the informal period became formalised.

Submissions were paper based, though part I was sent electronically to the MCA and 
NMAB in Eire. There were some internal drivers towards more electronic submissions, 
but no formal company policy, and time to market benefits were hard to measure.

Overall there had been a period of possible changes, but the regulatory field had 
stagnated and people in power in both industry and regulation were not keen for 
fundamental changes to the regulatory process.

Regulatory Information Systems

There was an Apple Macintosh network with packages such as Word, Excel, and cc- 
Mail. Most documents were prepared electronically, but had to be printed and compiled 
manually because the system could not handle the size of documents being prepared, so 
some form of DTP would be needed.

MLAs were all templated on Word, converted to Word 2.0 for the MCA. This had been 
a problem but was easier now, but this could put people off using electronic 
submissions. This would need negotiations with the regulators, though the MCA may
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listen but not act, and if it did the costs would be added to the licence fee. The EMEA 
was felt to be more open as it was new, had more money, and younger staff.

E-mail was much used both internally and externally, so much so the company was felt 
to be dependant on it. The problem was that it was not used efficiently due to lack of 
good training, and people e-mailed large documents around the network which would 
then clog up the system.

There were plans for an EDMS, but the cost was too high for now, though it would 
come eventually. The introduction of an EDMS would solve many of the problems with 
data and information management, allowing files to be stored on a centrally without 
having to be e-mailed around the network. Problems finding documents could be 
largely, though not completely, solved by central storage, especially important as they 
company was very dispersed. The EDMS could also help overcome problems of 
dispersed archives. The development of more global documentation more electronically 
generated data would help with EDMSs, though there was also a need for good training.

IT had lead to people doing more of their own work, rather than secretaries typing 
everything out, and this had altered the way the dossiers were prepared, and improved 
parts such as the expert reports.

The problem was the regulatory authorities not using IT Groups such as the ABPI were 
now starting, and EUDRANET would also make a big difference, but the MCA was felt 
to be making too much money from the paper based system to be that interested in good 
IT. The only way to change this was industry lobbying via groups such as the ABPI, 
which was now beginning. The feeling of regulatory overload would help, as the 
current system began to crumble.

Future Directions

In the future the regulatory process would become more complicated and use more data, 
following either the US “data mad” route, or the European self assessment. IT would 
give options for either route, but would not be the deciding factor.

IT affected all data tasks within companies via systems such as EDMS, and data 
transmission via networks such as MEDDRA would be fundamental to the way things 
develop. Other changes with PCs and communications were possible.

As far as CAPLAs were concerned, the original idea was now dead and buried, but 
electronic submissions would happen. The issue at the moment was very much one of 
setting standards. Systems such as EDMS had potential for big effects throughout 
R&D, possibly allowing the process to be re-engineered around an EDMS based 
system. Paper submissions would remain until the legal requirements changed. 
Information security is fundamental to anything in this area. There were new and 
different security aspects raised with electronic submissions, such as the ease of 
walking out with some CDs as opposed to 50 000 pages of a paper dossier. 
Improvements such as better navigational software meant it was easier for someone 
stealing information to find it. The weakest link were the users, who needed to be 
properly trained.
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The EMEA was a possible force for change, with enough drive to overcome any 
barriers thrown up by national agencies. The big problem would be agreement on 
common standards, but this would happen though some agencies may drag their heels. 
Industry wanted a European body, which could provide momentum to get over any 
barriers.

The ICH process should continue in principle, though not in its current form in order to 
retain some dynamism. There had been real benefits in harmonising regulatory 
standards, but industry was spotting gaps to be filled and would be happy for a group to 
carry on work on these areas.

The main benefits of IT were as already discussed, many of which it was felt the 
pharmaceutical industry was not really making the most of at the moment.

The main downsides were the poor training, poor use, lack of acceptance at 
management level and information overload.

The key issue was lack of training, an issue raised many times throughout the interview 
as one of the main reasons IT had not been allowed to do as much as it could. Training 
needed to be planned and implemented with the relevant packages, as before 
implementation it could be forgotten by the time the system was installed, and after 
meant people would have already had to try to use the system and either become 
inefficient, or got lost and given up altogether.

Information overload was another problem. The information in computer databases was 
previously on paper, so people should know how to manage their information piles, but 
IT introduced new problems. There were three levels of user - the power user who 
would get to know all the systems, the standard user who would leam enough to use 
and understand the applications, and the basic user who would rather not use IT if 
possible. The first category could do too much, and the third tended to struggle with 
computerised information, so causing information overload. Information filtering 
should be introduced so that data was analysed and sent to the relevant people, but there 
were problems getting everybody on the same network (e.g., some on paper, some on 
fax, some on e-mail). This also presented problems when dealing with outside 
organisations. If the outside organisation was more IT comfortable than your company, 
the outside organisation may decide to link up with another more IT comfortable 
company. Internal rationalisations also tended to favour people comfortable with IT, 
which may not take account of all other factors.

Multi-skilling was not being used sufficiently within companies, and people were kept 
in their own domain rather than allowed to make more wide-ranging contacts. This may 
be for a variety of reasons such as increasing company size, people not knowing what 
skills other people have, or not being willing to allow someone else into their territory. 
This meant that there were insufficient links between IT and regulation, so systems 
were not used as efficiently as they could, or new systems were developed without 
proper regard for what users wanted. Such multi-skilled people were slowly emerging 
or evolving, maybe more in larger organisations, but more were needed in all areas of 
the industry.
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In the future there should be a move to electronic document transmission via a secured 
network, but this may take 10 years. EDMS has the capacity to reshape companies 
which may help IT to progress, such as in the electronic compiling of dossiers. 
Electronic submissions may speed up the regulatory process, but safety, quality and 
efficacy must remain the elements, and dossier quality needs to be improved to allow 
better assessment.

For any of this there needs to be money and enthusiasm from the company, a corporate 
sponsor, and clear business benefit for people to want to change. More user 
involvement in changes was also wanted.

The EMEA could provide an impetus for change, though not be as fast as some feel. 
There was the right amount of momentum at the moment, but more would be needed 
later on, and there a question over where this would come from, though factors such as 
internal rationalisation favouring the IT comfortable should help.
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13.11 Company 3J

Company Structure

The company is owned by an overseas parent, and is responsible for European 
regulation. The regulatory department is split into various areas, each with their own 
responsibilities. The companies was considering an IS based reorganisation, but with no 
definite plans as yet.

Regulatory Information

The regulatory department becomes involved in R&D from formal clinical 
development onwards. Within the development groups there is a line and matrix 
structure, each project manager having at least one phase 3 or pre-registration candidate 
and other earlier compounds. Throughout development there is always a regulatory 
person on the team, usually the same person throughout in order to maintain knowledge 
and feel for the project, and preventing dmgs being developed that either would not be 
marketable or unlikely to gain approval.

Data from R&D comes in on paper and is stored on paper in a central archive on site. 
Regulatory teams use this store for information, though they could also ask R&D for 
reports, for example CTXs. Regulatory information from other countries also came in 
on paper, from regulatory rather than R&D departments.

Some documents were stored as optically scanned files but these were not considered 
good and images took a long time to print out. Paper was considered the most robust 
format as there had been 4 different word processing packages used in the last 6 years, 
and there were questions over the legal validity of optically scanned data.

Submissions are on paper with a disk review aid containing clinical data, expert reports 
and SPCs that are electronically produced, with free text searching. Areas such as 
toxicology were felt to be resisting electronic data as the scientists felt it could be 
changed too easily, though paper could be changed as well. Downsides were having to 
supply hardware, and a gap between producing paper and electronic documents, but 
using standard software had removed these problems.

There had been no real change to the European regulatory system and electronic 
submissions were still only primary adjuncts to the paper submissions. Applications 
were made to the national bodies, so their attitude determined the approach to CAPLAs. 
In the US things had changed more, especially with IT as the FDA could now easily re- 
analyse clinical trials data, changing the approach of regulators to NDAs. This made a 
difference to the submissions, the last submission sent to EU authorities was 93 
volumes, but the FDA version contained 1 100 volumes mainly due to the individual 
patient data needed. This reflected collecting data because it was possible rather than 
because it was needed, and there needed to be some tightening up of protocols and 
clearer definitions of what was necessary data in order to avoid having to include 10 
000 patient details.
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Regulatory Information Systems

Nearly all documents were now word prcessed, apart from tabulated data which was a 
pain, but an internal issue. Most documents were generated outside the department, and 
introducing a DBMS would change the way things came in rather than what came in. In 
theory this could lead to a paperless office, but this was not practically achievable.

Electronic communication was much in use, with many downsides. The ease of sending 
documents meant that people could receive messages they did not need, especially 
people sending files rather than a brief summary, or from people replying to ‘all’ on a 
multiple mailing.

Systems were all validated according to internal SOPs by a quality assurance group 
within the IT group, including any tailoring of packages.

The main impacts of IT have been the conversion from paper to electronic and the 
easier exchange of documents between reviewers, especially important in a global 
company. The system was more efficient with the use of IT, without any fundamental 
changes to the system itself.

This could change with global databases and DBMSs as there would be better version 
control, greater accessibility to documents and the ability to remark on them during 
drafting, though controls to protect key files would be required. This would mean that 
dossiers could be produced almost simultaneously for all countries, and past documents 
could easily be recreated if needed.

Future Directions

The main change over the next decade would be electronic submissions, to the point of 
the regulatory authorities having privileged access to companies databases, or a 
specially created regulatory section.

The EMEA could lead to the creation of a European FDA which was not something 
that was desired if it meant re-analysis of raw data etc., but national authorities would 
not like this as they will lose out. The biggest impact the EMEA could have was setting 
common standards, but currently this will only happen with the co-operation of national 
agencies, unlikely as they have vested interests to protect.

IT was important in establishing standards, especially through software standardisation. 
Certain packages were becoming de facto standards, but there needed to be a more 
official lead. Countries such as Germany with the DAMOS system were seen as trying 
to push their IT system on everyone else, so there needed to be clear standards for 
everyone to know where they stood.

IT was important in facilitating global organisational development, which could lead to 
global regulation. Using global regulatory databases there could be simultaneous
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submissions, and updates could be sent out simultaneously world wide via e-mail, 
speeding up approval times, so drugs could be marketed earlier.

CAPLAs would not radically alter the regulatory process, but could have an impact on 
R&D. Only something seriously damaging the regulators confidence would lead to a 
radical review of the regulatory process.

The regulatory authorities were not yet ready for the FT innovations, though they were 
getting up to speed, partly from companies pressure and partly from wanting greater 
internal efficiency. The use of the Internet by agencies such as the EMEA meant that 
contacts were now much easier and quicker. In the future individual staff may have 
their own links, so taking more time off the question and answer cycles during licence 
approval.

The main positive impacts of IT were document preparation, mainly from word 
processing. This in turn had lead to an improvement in documents such as expert 
reports and the ability to handle large amounts of data.

The negative sides were that too much data could be collected merely because the 
technology meant that you could do it. This did not necessarily lead to better dossiers as 
more data could be more confusing and take longer to review.

There was also too much instant decision making, rather than allowing time to think, 
much due to advances in technology. E-mail meant people expected faster responses, so 
there was less time for considered replies, and discontinuity in the paper trail as people 
deleted e-mail messages much more readily than paper memos.

There was a feeling of information overload, and that solutions were reactive rather 
than proactive, due to running “lean and mean” and everybody having full workloads. 
There was agreement on the problem from management, but problems in setting 
guidelines and mles for containing the problem in future.

The increased use of IT could also cause some problems with those who were not 
particularly IT comfortable. These people could lose out as information systems became 
increasingly based on IT.

There was a problem with people using different software. This could be irritating and 
counter-productive, and prevented full compatibility.

In the future it was hoped that ICH would continue and reach rational conclusions on 
all topics, such as toxicology. A rationalisation of the amount of clinical data collected 
would reduce work loads, so companies could spend time improving quality.

IT could facilitate better contacts with regulatory agencies and maybe lead to a rolling 
review process of phased submission and controlled product release. There would 
always be a rate limiting step but the rate limiting step could be moved to later in the 
process when companies were certain of a candidate’s potential, rather than risking 
time and money much earlier on.
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The only real direct impact from IT would be on data handling, especially historical 
data, and competitive data capture if the trend of the EMEA to put EPAs on the Web 
continued.
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13.12 Company 3K

Company Structure

The company had acquired another company in the past few years, which had affected 
information systems stmctures.

The UK regulatory department dealt with regulatory issues in the UK and Eire. There 
were also international and European teams which some people from the UK division 
sometimes sit on.

Regulatory Information

Data is collated on paper. The acquired company did have a DBMS and it was intended 
to transfer documents electronically for printing out at the regulatory site, but this did 
not work and all information is shipped on hard copy. This was slow and behind other 
companies, giving impetus to get a new DBMS.

Applications are stored on paper on site in various little archives across the site, with no 
central storage archive, which was felt to be a problem. There is a database kept of 
where all the files are stored, but once located they have to be physically fetched. 
Documents are destroyed once they are felt to have passed their useful life-time. Any 
changes to this system would have to centrally organised.

There was a big input from the regulatory department over R&D, with people sitting on 
international committees overseeing product development. The regulatory person on the 
project team is responsible for getting input from regulatory groups throughout the rest 
of the company.

MCA submissions were on paper, though on electronic system was planned. There 
would be liaison with whoever would be the EMEA rapporteur to ensure the CAPLA 
was the best possible.

The EMEA was changing US domination of regulatory changes to an increasing 
influence from the EU.

Other changed over the last 10-20 years were increasing centralisation of the regulatory 
process, and submissions to the MCA being more abridged applications for new 
indications, etc. This had made the job more interesting as there was less writing of 
technical sununaries and more strategy planning and quasi project management. The 
dossier was felt to be different as well, though mostly from internal changes.

Regulatory Information Systems

The use of e-mail had had the most radical impact, positive in terms of better and faster 
communications, but also negative as there were now many more messages and people
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were not as careful over what they wrote, so there were more misunderstandings. There 
was also felt to be more pressure to check the information that was out there, with both 
e-mails and Internet home pages for groups such as the ABPI and the EMEA.

There were custom built dossier trackers used to follow submissions through 
compilation and approval, and a separate system that tracked licence dates, so was 
capable of warning when renewals were due giving the regulatory department time to 
prepare dossiers, and also to keep a check on what had been done and what was still 
outstanding. There were plans for an internal tracking system similar to the MCA PLUS 
system, but this was pulled a few years ago. This left the company at some 
disadvantage, and it would be interested if systems such as PLUS were commercially 
available.

The MCA was sometimes felt to ask questions in order to buy themselves time 
processing dossiers and variations, but overall their systems were thought to be good.

IT had lead to less paper flying around, but had not necessarily made things quicker. 
This was not unexpected as there was no truly electronic system which could help to 
make the review process quicker, especially with clinical data. Increase in speed 
required as much a change of culture as more FT.

CAPLAs would not substantially speed up the approval process at the MCA. C AND As 
would not speed up the US process, and in some cases there was the need for one 
person to liase almost full-time with the FDA assessor. Different assessors wanted 
different CANDA styles, so there would still need to be some document tailoring.

The major impacts of IT in the US had been the CANDA and the capability to re- 
analyse data. CAPLAs had not had as much impact in Europe as yet, the major IT 
benefit coming from tracking programmes. The main benefits from CAPLAs would be 
the ability to manipulate data, but taking this to the US extreme of re-analysing data 
would be a bad step, bringing mistrust between companies and regulators.

Company re-organisations had more impact on company processes than IT as company 
processes dictated the IT systems used, and would continue with more mergers and 
acquisitions. IT would be more important to the regulators who were coming up to 
speed after starting very slowly with IT. They were still behind in some areas, such as 
distributing regulatory guidelines electronically. In the same way there was no real 
pressure for CAPLAs, but the regulators were happy to receive them if they were sent.

Future Directions

There would be more harmonisation, partly through Europe but also internationally 
through the ICH process. In Europe there would be one CAPLA via a centralised 
European route, though there were still some administrative problems. Long term, 
CAPLAs would be sent direct to the regulators on-line. The US CANDA was seen as a 
“quick fix”, and would change until the system became a completely global paperless 
system.
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There would never be true global harmonisation but this will become less important 
with the increased use by companies of global DBMS systems. Patience with the ICH 
process was running out and the EMEA and European harmonisation were now more 
important. Programmes such as the future ICH would depend more on how much 
people wanted them to happen.

IT has a major part to play in finding solutions and supporting changes. One problem 
that needs to be sorted out first is people supporting different solutions. Within the 
company there was a problem of different systems being planned and used in the US 
and Europe, and had become worse since the re-organisation. The increased use of IT 
meant that more problems were spotted which harmed the development of new FT 
systems. Solution had to be central which would require many teams, one central 
person doing all this was unfeasible.

CAPLAs should be easier to produce after harmonisation and could act as a driver to 
internal company system changes, forcing the company to look at regulatory support 
systems. There should be off-the-shelf solutions, though if these suffer from limited 
capabilities and require too much tailoring it could limit IS development. This could 
lead to different camps campaigning for different systems and reinforces the need for 
corporate groups to plan developments in all areas.

The main benefits of IT have been the reduction in the amount of paper and the 
increased speed of communication within the company. There had been no real impact 
on the speed of the regulatory or development processes, either within the company or 
in the time taken to gain approval. The ability to track documents allowed the company 
to become much more internally efficient, mostly through better maintenance of 
existing licences, but would include first registrations once the systems were in place.

The negative side of IT was the feeling of information overload, coming from too much 
information being accessible and people not controlling their information gathering.

In the future there would be no more paper dossiers or data store. There needs to be 
better use of e-mail though this should not be allowed to limits its use, merely to ensure 
the best use is made of it.

There should be more harmonisation internationally and the EU system needs to be 
more efficient and administratively flexible. In the longer term future, in maybe 10 
years or so, it was realistic to look for one application sent to one central regulatory 
body.
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13.13 Company 3L

Company Structure

The company is foreign owned, and receives NCE dossiers complete from the parent 
company to administer in the UK, Eire and certain other countries. The UK site is also 
responsible for administering generics licences.

Regulatory Information

Most data comes in electronically, speeding up the system and allowing amendments to 
be made much faster. There is little interaction with the scientific site as most of the 
work is bioavailability studies, but when it is, electronic communication has also helped 
speed this up. Data from the parent company comes either on cc- mail or diskette, so 
avoiding any time loss from re-typing data. All data is in the company standard format. 
Material prepared on earlier software is hard to read, but the age of the information 
offsets most problems.

Dossiers are beginning to be stored on a restricted access database system. The master 
document is stored as it was sent for the last approval, and another copy with any post
submission amendments. The dossier is constructed in modules so sections can be 
edited separately. Correspondence is also stored, according to product.

Hopefully the system will become paperless, though paper copies may still be needed 
for review. Only the last dossier is kept on paper, everything else is microfilmed to be 
more space effective. Most licences are abridged, so there is less worry over space and 
access to paper copies. This forced people to use microfilm, and the same could happen 
for electronic archives. There cannot be a full electronic dossier yet as colour pictures 
cannot be stored electronically. A full DBMS is also being considered, though cost is 
currently an issue.

Regulatory Information Systems

Word processing was used most, improvements in packages leading to an increase in 
document complexity, presentation, speed of copying and editing, etc. E-mail has made 
a big impact, and the network allowed files to be copied electronically to different 
company sites. There is the problem of dossier version control as many people can 
access documents and make changes simultaneously.

IT has not changed the process, the main changes being in-house. An ideal system 
would use the DBMS to collate the dossier and enforce version control, storing 
information in the database with reference and edit copies. Variations could then be 
updated as they happen, possibly cutting the time to create new dossiers, and getting 
people off paper.
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There is a reluctance to go to a full CAPLA, though one electronic submission has been 
tried with the SPCs on diskette. CAPLAs have been talked about for a long time with 
nothing really happening outside the US. The problems were the lack of guaranteed 
reduced approval times, the need for companies to supply the agency with the 
technology to read the CAPLAs, and compatibility issues. At the moment companies 
and regulators were waiting for each other to move first.

Future Directions

The EMEA multi-state approach will change the regulatory process, especially for 
generic licences. There are problems with the time to produce a CAPLA, and possibly 
more electronic difficulties, but the benefits are greater.

IT will become necessary as the amount of data needed increases. 10-15 years ago an 
abridged dossier was about 20 pages long, now it is about 200. This will provide a 
bigger incentive to go electronic in order to handle the amount of data, and if the 
agencies do not keep up several big companies could force CAPLAs because they are 
drowning under the paper system, though the agencies would probably drown first.

The MCA PLUS system was a large retrograde step, with problems over lack of 
flexibility at the MCA end, and the new licence application forms being badly planned, 
confusing and inflexible. This would not put companies off moving towards CAPLAs, 
but could be a problem for the MCA.

The biggest benefits from IT were the labour and time savings, the speed and improved 
quality of the dossiers and the ease of amending them; all of which helped counteract 
the increased regulatory requirements.

There were no major drawbacks to IT, though there was a feeling of losing some 
control over the licence document with electronic systems e.g. with version control, and 
less manual checking meant increased error potential, but companies were aware of this 
and would build in the necessary checks. The agencies only review information they are 
sent, so have little control over anything further back than that.

In the next 10-15 years should see more moves towards centralised European 
regulation, though full standardisation and unity would take longer and national 
authorities would have to compromise, which may be hard to achieve.

There was still the need for better electronic systems, though these would come with 
time as the increase in the size of the dossiers forced people to use more electronic 
methods, so facilitating many of the other changes.
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13.14 Company 3N

Company Structure

The company is UK based, with the regulatory group co-ordinating regulatory affairs 
world-wide.

Regulatory Information

Data is sent to the headquarters on paper, stored on-site, and retrieved when dossiers are 
compiled. The dossiers are sent to the relevant country, each dossier tailored centrally 
where possible, so each country group receives what is necessary for their country’s 
agency. Templates ensure formats are standardised.

There was a project underway to electronise the paper archive, as many documents 
come in electronic format now via e-mail, and paper-based documents would be 
scanned in or retyped. Some electronic data from earlier packages may also need re
entering.

R&D projects are managed by a team, with a regulatory member included from early 
on.

Submissions are made electronically unless otherwise requested. The CAPLA style is 
still being developed, though there is always a standard format. The MCA sees 
CAPLAs as something relatively new and is seen as dragging its heels, seeing IT as an 
extra part of the regulatory process rather than using it as something integral.

Other changes in the last 10-20 years have been the increase in the regulatory 
requirements and guidelines. There has been more harmonisation via ICH, though the 
FDA was seen as resisting. Within the company there is an attempt to make people 
more aware of the regulatory process and the requirements, the aim being to get rid of 
the view of doing reports because they are required by the job. There is some resistance, 
but better training and education should help eradicate this.

Regulatory Information Systems

The company has created most services from scratch since a merger some years ago to 
carry through the concept of a new company.

E-mail has had one of the biggest impacts, replacing many other paper based forms of 
communication, speeding up of the communication process. There is also far wider use 
of computers, from only secretaries 6 years ago to nearly everybody.

C AND As are now used for in-house data searches, rather than paper copies. There was 
some resistance at first, but people are getting used IT and see the benefits.
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Lotus Notes is used for creating sub-databases, though this has lead to information 
overload, with databases duplicated, especially between the UK and US as senior 
managers demand new information and politics means it can be hard to control 
database creation. Some databases are finite, but some do go on ad infinitum. There are 
so many databases that there is a database of databases, but this is now out of date and 
there is no time for updating it. Information access is quicker, so information is 
expected faster, but more requests actually slows the system down. People also want a 
global view, but this can be hard as many guidelines and regulations are only on paper.

Much of the solution lies with regulatory authorities providing information in electronic 
formats that can be loaded directly into a company’s database. The new working groups 
set up by the ABPI were seen as one way this could be achieved. The Internet is a 
potential information link, with the EMEA and ABPI already putting some information 
on there, but there are worries over security.

Overall IT has allowed the production of much higher quality, more professional 
looking CAPLAs, which are also more user friendly by being easier to navigate via 
hypertext, so possibly allowing faster approval. There is anecdotal evidence of faster 
approval time with CAPLAs, though this could be lost as the novelty wears and other 
companies move to CAPLA. This is an incentive to produce better CAPLAs to stay 
ahead of the competition.

Future Directions

It is too early for major changes to the regulatory process, CAPLAs seen as the end 
product, much as the paper dossier. There are plans already to develop the database 
system into a DBMS which will automatically compile and store dossiers, maintaining 
version control through clear audit trails and good programming. In the future the 
dossier can be checked by the company, reducing the regulatory questions, speeding up 
approval times.

Externally the regulatory process should become more interactive, with the regulator 
having direct access to the companies data, either via a direct link or to a secure 
information repository. This would eventually lead to a rolling review process without a 
final dossier. This is probably another 5 years or so away, people needed to feel 
confident with new systems such as CANDAs first.

The EMEA could become a good pilot for many things, as it is more advanced with its 
r r  than some national authorities and can harmonise 15 different regulatory systems. 
This would be a good model for CAPLAs, and a more global approach to regulation, 
with mutual recognition for products approved in one country.

The company is experimenting with the EMEA on a case by case basis to ensure they 
are ready for future changes, and further expansion would make EMEA approvals more 
valuable.

The main problem developing IT systems is the cost. The Internet looks a useful 
method for document transfer, but there were security worries, especially with patent 
information.
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The positive aspects of IT have been better and faster communication, an improved 
quality of work and more consistent report formats, the increased security of having 
both electronic and paper formats and the easier information sharing improving team 
working.

The main downside was information overload as people expect more information to be 
delivered faster and expect databases and bulletin boards on request. There is too little 
cross checking available, leading to duplication of services which slows the system 
down. Despite this being recognised there was a lack of ownership, so no consistent 
effort to find a solution, though some individuals were trying to cut the waste. There 
was the need for better information filtering to cut out unnecessary information, e.g. too 
many e-mails.

In the future there would be a global regulatory process, either mutual recognition by 
regional bodies, or supra-national body. The ICH was a good model for this, though 
they had possibly spread their attentions too widely, but that may be necessary as the 
first step to a global dossier. It was in everybody’s interest to harmonise, but there was 
resistance from some, e.g. the FDA. The problem with this system is the ‘all-or- 
nothing’ risk, so there need to be good appeal procedures.

All communications would be electronic and more interactive, with rolling review 
throughout R&D and possibly beyond, and more information sharing on issues such as 
ADRs, improving world wide safety.

Not all these would be achieved in the next 10 years, but maybe 90% could by the year 
2000 and eventually all of them were within credible reach with the necessary political 
will. This would take lobbying from companies, patient groups, professional bodies, 
and the need for good models such as a successful EMEA. Political pressure may be 
more important than advances in IT.
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14 APPENDIX FOUR: DETAILS OF COMPANIES CONTACTED

14.1 Section One: Information Departments serving R&D

No sent Yes N/R No
Letter 1 20 8 3 9
Letter 2 6 3 2 1
Letter 3 5 1 1 3
Totals 31 12 6 13

Companies not replying to the first letter were not re-contacted

No. contacted No. visited
Generic 7 4
Prop 25 8
Biotech 3 2
Non-biotech 30 12
Cardiovascular 25 10
Respiratory 13 6
CNS 11 5
Vaccine 8 4
Oncology 8 3

14.2 Section Two: Research and Development Departments

No sent Yes N/R No
Letter 1 34 10 7 17
Letter 2 6 1 2 3
Letter 3 11 2 4 5
Totals 51 13 13 25

Companies not relying to letter 1 were contacted again with letters 2 and 3. 
Following letters 2 and 3 the quota was reached, so companies not relying were not 
contacted again.
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No. contacted No. visited
Generic 0 0
Prop 44 13
Biotech 15 4
Non-biotech 38 12
Cardiovascular 23 8
Respiratory 8 3
CNS 16 6
Vaccine 19 6
Oncology 9 5

14.3 Section Three: Regulatory Departments

No Sent Yes N/R No
Letter 1 33 8 13 12
Letter 2 15 4 0 11
Totals 48 12 13 23

Companies not replying to the first letter were all contacted again with the second letter

No. contacted No. visited
Generic 10 3
Prop 27 11
Biotech 4 2
Non-biotech 34 12
Cardiovascular 26 10
Respiratory 12 2
CNS 13 6
Vaccine 8 4
Oncology 7 3
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