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Introduction to 
Enhanced Stability Model

From theory to practice: from stability study management up to data analysis
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….from ancestral times till present days….

• CQAs tested on Commercial Batches within commercial 
packaging (primary) at specifically «prescribed» storage 
conditions.

• 25°C/60%RH + (30°C/65%RH)+40°C/75%RH are 
mandatorly required at the time of submission; a fixed 
bivariate coordinate set is the current «non sense» rule. 

• Simple (linear) extrapolations allowed OR a «scheme 
prebased» decision tree to follow. 

• Stability is then retested yearly by selecting 1-3 Annual 
Stability Batches.

From theory to practice: from stability study management up to data analysis

Introduction to Enhanced Stability Models

Enhanced Stability Models, a new paradigm outlined by  
ICHQ1A Draft guideline
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• A QbD Univariate approach for defining the relationship among Quality Properties & Temperature
is the Arrhenius equation, representing the starting point for the further Watermann bivariate
model (ASAP). Despite univariate, the Arrhenius equation is applicable for lyo products, liquids or
solid packaged in impermeable primary packaging (where RH effect is known a priori to be
negligible..)

• A QbD Bivariate approach consists in the Ken Watermann’s equation, also called ASAP
(Accelerated Stability Assessment Program): the second factor RH (B coefficient) is added to
obtain, at least, a 22 + 1 (CP) DoE model .

• A QbD Multivariate (>2 factors) may be built… but what about the prediction capability? (i.e.
strength, composition, particle size of API, etc.)

• ASAP is based on DoE but several «mechanicistic/first principle» based models are available in
literature and applied by Pharma Companies.

From theory to practice: from stability study management up to data analysis

Enhanced Stability Models: ASAP and more..
Introduction to Enhanced Stability Models
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Models quoted & used by Pharma Companies (examples)

Slide taken from: 
Dr. Luke Scrivens, 
Principal Scientist, 
Astra Zeneca; DDF 
Berlin 2026
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Enhanced Stability Model: ASAP concepts

• Equation’s factors & coefficients for DoE:

• Response: ln K equal to ln (slope) of the linear portion 
of the kinetics (at each condition tested)

• Ln A: model intercept

•1/T (Kelvin degrees): first factor of the model

• -Ea/R: first factor’s coefficient

• ERH: second factor of the model (%Relative Humidity)

• B: second factor’s coefficient

The ASAP is a «time to failure» Model: once built the Design Space (ln K), a t(iso) model can be 
used to determine the extrapolated Shelf Life of the Product. 

From theory to practice: from stability study management up to data analysis
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Enhanced Stability Model: ASAP concepts

Slide taken from: 
Dr. Luke Scrivens, 
Principal Scientist, 
Astra Zeneca; DDF 
Berlin 2026
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Case study deployment

From theory to practice: from stability study management up to data analysis
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“Stressed” Design Space Plan of ASAP (an example)

▪ Samples of Tablets from 3 industrial 
batches were taken.

▪ HPLC methods for Assay & Related 
Impurities validated.

▪ Climatic Conditions 30/75 and 40/75 
were tested using ICH climatic 
chambers.

▪ Other Climatic conditions were 
prepared via saturated salt solutions.

▪ Withdrawal of tablets samples (at 
each condition) was carried out 
DAILY for 2 weeks.

Temperature °C

Relative H
um

idity %
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How to set experimentally the ASAP “stressed” 
conditions?

Saturated Salt Solution have been 
evaluated & validated (Rotronic
probes) before starting the 
experiments

From theory to practice: from stability study management up to data analysis

Temperature (°C) Salt saturated 
solution

Relative 
Humidity (%)

30 Climatic 
chamber 75 ± 5

30 LiBr 6.16 ± 0.47

50 LiBr 5.53 ± 0.31

50 NaCl 74.43 ± 0.19

40 K2CO3 41.17 ± 1.50
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Study (minimal, suggested) timepoints

Timepoints sampled at different 
conditions 
Objective: gather data on the linear 
portion of the kinetics

From theory to practice: from stability study management up to data analysis

Temperature (°C) Relative 
Humidity (%)

Time 
(days/hours)

50 5 2, 4, 7, 10 days

50 75 2, 6, 8 hours

30 5 1, 2, 3, 4, 7 days

30 75 3, 4, 5, 6, 7 days

40 40 1, 3, 4, 5, 6 days
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ASAP basic Concept: to model the “linear” part (of a 
first order kinetic) for each T/RH

• IMP% vs sampled time points: each 
measure is the mean of 3 different 
representative  batches. 

From theory to practice: from stability study management up to data analysis
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How to “feed” the DoE (ASAP) Model….

Transformed values for DoE modeling 

Slopes values (m) and related R2 at 
each T/RH condition

From theory to practice: from stability study management up to data analysis
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“Stress” Design Space, including model fitting with CP

From theory to practice: from stability study management up to data analysis
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External Validation

Empirical data at 40/75 open dish

lnK prediction at 40/75 carried out through ASAP

From theory to practice: from stability study management up to data analysis
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ASAP Model Prediction of “m” vs real slope 

▪ Predicted shelf life is approximately 
-30% of the Actual one, for harsh 
conditions (open dishes, 40/75). 

▪ In just 2 weeks, it would have 
been possible to assign 8.5 
months shelf life (instead of 12 
months) at 25°.

▪ Normally, the ASAP model is a 
Worst Case if compared to actual 
shelf life data: this leads to assign 
cautelative shelf lives to IMP…

From theory to practice: from stability study management up to data analysis
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Conclusions and take-home 
messages

From theory to practice: from stability study management up to data analysis
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Take-home Facts

Along with others, ASAP is a «DoE-based» Stability 
Ehnanced Model which may «supersede» the current 
stability approach. As per any kind of math model 
used, ASAP needs a validation step before using it for 
prediction scopes. Be careful that….

To note: 
Agencies’ assessors need to 
be trained on ASAP and/or 
analogue prediction models 
in order to be ready to 
analyse, challenge MAHs, 
partecipate to Scientific 
Advices and eventually 
approve Enhanced Models 
submitted in CTDs.

…. Despite it is very useful at all R&D levels, should it 
be adopted for a regulatory scope a skilled «CMC 
Regulatory» expert is needed to «convert» these 
concepts with clear wording and summaries. 

From theory to practice: from stability study management up to data analysis



Thanks for 
listening
Dalla teoria alla pratica: dalla gestione dello 
studio di stabilità all’analisi dei dati



Any questions?

ptm-consulting.cominfo@ptm-consulting.com  |  +39 0522 472812

Do you need any information?

Via Roma, 24 – 42049 S. Ilario d’Enza (RE) Italia Follow us on LinkedIn
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