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c(t): reactant concentrations, y(t): measurements, u(t): control variables, 0: parameters, t: time;
y. model expectation, V: response covariance matrix, Q: parameter sensitivities
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(1 Two mechanisms can be inferred from literature: forward-step and reversible-step>®. i O%\QEP
3 x? lack-of-fit test performed in Module 3 following parameter estimation accepted the reversible - Md.pr
model (with 4 parameters) as the best model for the amide formation as shown in Table 1. =
q module "
Table 1 I PR I

Chemical equations Rate equations | y* test s

Model 1 | RCOOR' + R"NH, — RCONH, + R"OR' | 1p = kcic, | x> =4941 | =
\ %nput data Output DoEs/

(Xrer = 23.7)
Model 2 | RCOOR' + R"NH, = RCONH; + R"OR' | 1p = kecyc, | x> =7.29-107°

r, = kycaCy | (Xrey = 21.03)
¢, = RCOOR'; ¢, = R NH,; c; = RCONH,; c, = R OR

>Nakajima and lIkada (1995) Bioconjugate Chem. 6, 123-130
¢Clark, Farmer, Kennepohl, Morsch, & Morsch,, (2022) Chemistry of Amides.
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(d MBDoE for parameter precision (i.e., robust model performance) subsequently selected the most
informative experiment that improved the reversible model predictions as shown in the results in

Fig. C with full-factorial experimental designs for model validation (Module 5).
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* |n conclusion, we have developed a novel cloud-based platform that remotely
controls a smart experimental reactor using optimal experimental design

software.

« The platform has been demonstrated in a number of case studies, including
the pharmaceutically relevant amide formation.
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Conclusions (2/2) 4

« The model-based design of experiment techniques identified robust kinetic
model with reliable predictions in a few experimental runs.

« The developed cloud-based platform will be instrumental In accelerating
developments of digital twin platform and on-demand manufacturing for the
pharmaceutical sector and the wider chemical industry..
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