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Dear Editor,
We read with great interest the publication

of ‘An investigation of the skin barrier restoring
effects of a cream and lotion containing cer-
amides in a multi-vesicular emulsion in people
with dry, eczema-prone skin: the RESTORE
study phase 1’ by Danby et al. [1]. This was a
double-blind intra-subject study that compared
the single application of five commercially
available products (CeraVe lotion and cream,
test products, versus Zerobase cream, Epimax
cream and Aquamax cream products not vehi-
cles) to a no treatment control site (NTC) on
their dry lower legs. These authors reported that
the test products offered superiority to other
comparator products on sustaining clinically
meaningful improvements in both hydration
and skin dryness for 24 h over the NTC.

We have several concerns on the test meth-
ods used, the interpretation of the results and
the ceramide nomenclature used in the
publication.

1. Firstly, the study reports an investigation of
the skin barrier restoring effects but tradi-
tional skin barrier measurements such as
transepidermal water loss are not included
in the study. Although skin capacitance
measurements do give an indication of skin
hydration, they are not a measure of barrier
function improvements delivered by such
products. The authors should consider the
wipe off measures reported by others to
discriminate skin hydration delivered by
occlusion with such instruments [2, 3]. The
skin capacitance measures give the expected
hydration improvements for the test cream
and lotion due to the presence of glycerol in
the products based upon its dielectric con-
stant. The comparator products would not
be expected to deliver such increases in skin
capacitance values as paraffin-containing
products give low capacitance measure-
ments [2–4]. As such the testing approach
is not a good comparison for the products
chosen.

2. The authors rightly recruited subjects with
visible dryness on their legs with skin
capacitance values of less than 35 AU.
Indeed, starting values for all test sites are
less than 30 AU. However, although
improvements in skin capacitance are
observed for the test products and they
meet their primary objective outlined in the
study protocol, the values decline after the

This comment refers to the article available online at
https://doi.org/10.1007/s13555-020-00426-3.

A. V. Rawlings (&)
AVR Consulting Ltd., Northwich, Cheshire, UK
e-mail: tonyrawlings@avrconsulting.co.uk

A. V. Rawlings � M. E. Lane
Department of Pharmaceutics, University College
London School of Pharmacy, London, UK

Dermatol Ther (Heidelb)

https://doi.org/10.1007/s13555-021-00622-9

https://doi.org/10.1007/s13555-020-00426-3
https://doi.org/10.1007/s13555-020-00426-3
https://doi.org/10.1007/s13555-020-00426-3
http://crossmark.crossref.org/dialog/?doi=10.1007/s13555-021-00622-9&amp;domain=pdf
https://doi.org/10.1007/s13555-021-00622-9


3-h time point and remain in the zone of
capacitance values defined for subjects hav-
ing dry skin [5] especially after the 12-h
measurement period for the subjects in the
per protocol set. By this criterion using this
instrument the skin is not moisturized
enough to classify it as normal skin. As a
result, the test products do not provide a
sustained effect on skin hydration.

3. The secondary outcome of differences in
visual dryness was met but did not show
any superiority to the comparator products
until the 24-h period. However, although
there are numerical differences in the
extent of visual dryness reduction between
the different products it appears there were
no statistical differences between them.

4. ‘Ceramides 1, 3 and 6-II’ are reported to be
included in the test products. This

classification of ceramides is based upon
the original chromatographic separation of
ceramides that has now been replaced with
the nomenclature classification approach of
Motta et al. [6]. Farwick et al. reported that
the Personal Care Products Council had
adopted this system in 2009 for Interna-
tional Nomenclature of Cosmetic Ingredi-
ents (INCI) nomenclature to be consistent
with the scientific literature [7]. More
details on structure are given by Moore
and Rawlings [8]. According to that nomen-
clature system, the test products contain
ceramides EOP, NP and AP as described in
Fig. 1. Scientifically, ceramide 1 is ceramide
EOS not EOP which actually is ceramide 9
in the older numerical system [7]. In order
to compare different publications of prod-
ucts containing ceramides, the older

Fig. 1 Representation of the 12 most common ceramide
classes. Permission has been granted to modify and
republish Fig. 4 from the article, ‘‘Developments in

Ceramide Identification, Synthesis, Function and Nomen-
clature,’’ published on Page 67 in Volume 124, No. 2
(February 2009) of Cosmetics & Toiletries [7]
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nomenclature system should be discour-
aged from use in the dermatological litera-
ture for the more rigorous chemical
classification. The reason for this is clear
when the properties of the ceramides are
compared. Stratum corneum lipid phase
behaviour is completely different for cer-
amides EOS and EOP. Ceramide EOP/ce-
ramide 9 reduces the formation of SC lipid
long periodicity phase and is a weaker
barrier compared with ceramide EOS
[9, 10]. Furthermore, we call for greater
clarity for the types of fatty acids esterified
to the omega-hydroxy groups of such acyl-
ceramides as these also dictate their beha-
viour [11]. In that nomenclature system
linoleate = L, oleate = O and stearate = S,
e.g. ceramide EOS-L (Fig. 1). In the current
paper the type of fatty acid attached to
ceramide EOP is not disclosed.

5. Interestingly, the authors state that it is the
multi-vesicular nature of these products
that dictates their efficacy because of a
‘‘controlled-release’’ mechanism. When a
topical formulation is applied to the skin
the physical act of rubbing will break down
the microstructure of the product. Loss of
volatile components also results in a resid-
ual phase remaining on the skin that is very
different from the original product. Neither
the authors nor the references cited provide
any evidence that there is indeed such rate
control for glycerol and skin lipids from the
cream and lotion.

6. The test cream and lotion products contain
a number of viscosity-modifying agents
including xanthan gum, carbomer and
sodium hyaluronate. These are absent in
the comparator products. It is debatable if
indeed the comparator products should
have been selected for this study; more
appropriate alternatives would confirm
whether or not the test products are deliv-
ering significant benefits in terms of skin
hydration. Indeed, data from an earlier
publication has shown that when the test
cream is compared with another glycerol-
containing but non-skin lipid/ceramide-
containing product its hydration efficacy is

inferior as measured by skin conductance
[12].

In conclusion, for the product comparisons
there are uncertainties regarding the method-
ology used to demonstrate the occlusion bene-
fits of the non-glycerol-containing products
that may explain the comparable effects on
visual dryness. Another glycerol-containing
product shows superior efficacy. Also, more
evidence is required to support a ‘controlled-
release’ claim for the skin lipids and glycerol.
Moreover, in order to compare data in different
publications there needs to be greater scientific
clarity of the chemistry of ceramides used.
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