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Quantitative models for drug shelf-life estimation

JI Jian-xun
The First Affiliated Hospital Of Xiamen University, Xiamen 361003, China

Abstract: Shelf-life estimation is the core of stability tests and critical to the final label claim on the package of new drug. Firstly,
this paper depicts the methods of ICH Q1E for shelf-life estimation, compares it to the counterpart in the newest version of Chinese
Pharmacopeia (Ch. P 2015, IV-9001), and proves its compliance. Secondly, this paper also unfolds the latent assumptions and hinged
limitations of the quantitative methods in the guidelines. Finally, the empirical distributions of the shelf-life estimators are obtained
via Monte-Carlo simulation to facilitate better understanding of properties of the estimators. It is shown that the approach that takes
the average as final shelf-life estimate is likely to further underestimate the true shelf-life comparing to the ICH Q1E approach, and
hence puts the manufacturers in unnecessary disadvantage.
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Fig. 1 Graphical illustration of shelf-life estimation with

two-sided specification limits
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Fig. 2 Empirical distributions of shelf-life estimator according to ICH Q1E (green histogram) and estimator with same
coefficients across batches (blue histogram) under different settings of population standard deviation (S =1 or 0.5), based on

5000 repeats of simulation for each scenario
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Fig. 3 Empirical distributions of shelf-life estimator according to ICH Q1E (Pink histogram) and estimator using Model 2
for each batch and then averaging (blue histogram) under different settings of population standard deviation (S =1 or 0.5),

based on 5000 repeats of simulation for each scenario
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