Setting specifications...

... or when statisticians can play the Good, the Bad, and the Ugly...

Laurent NATALIS?, PhD | Associate Director Statistics
Jean-Francgois MICHIELS?, Pierre LEBRUN?, and Hans COPPENOLE?

1 Pharmalex Belgium NCS
2 Janssen Pharmaceutica 200CT2022

) 2 pHARMALEX © Pharmalex



What’s good, what’s bad?

» Setting specifications = define a threshold
which determine what is good and what is
bad...

» As statisticians, we can derive intervals,
probabilities, but to determine what is good
and what is bad is over our scope

» Very high risks in case of bad choice... High
pressure from scientists, process owners
and authorities

» Lack of worldwide agreement on principles
and practices
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Setting specifications limits, in theory

Product safety & efficacy

Non-clinical / clinical data to define clinically
relevant specifications directly related to product
safety and efficacy

Manufacturing

Data covering the full range of
variability expected for the product

Include process, analytical variability,
stability data, ect.

Appropriate methods to estimate variabilitie
and derive limits (DoE, DS, ect.)

Regulatory (QbD framework)
Development of specs is a process driven
by data obtained throughout the product life

cycle following a control strategy

- Balance the risks
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Setting specifications limits, in practice

Clinical Department

Clinical material often involve a few target batch(es)

- May result in a tight clinically proven range

Few

interactions...

CMC department

Small data package (... 3 batches ©)

- Under-representation of sources of variation

-> Bad application of statistical approaches may
result in wide acceptance limits

- Isolated exercise, neglects a vast amount of
information

Specs

Keep large limits

—
_
Tighten the limits

O\

Clinical Experts

CMC Experts

Regulators
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Setting specifications limits, a Mexican standoff...

Clinical Department

CMC department Regulators
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REAL STORY, BUT ALL RESULTS AND FIGURES BASED ON SIMULATED

DATA FOR CONFIDENTIALITY PURPOSES
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lllustration of a (hot) request about specifications limits

Stability profile of Dissolution at 40 minutes (%)

» After a change in the manufacturing
process, a shift in dissolution was observed
in stability

Old process

» New batches degrade quicklier than those
before the change...

at 40 minutes (%)

Dissolution
o
2

New process
» |s there a risk of Out-Of-Specification?

Time (Months)
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Prediction using a hierarchical model (Bayesian implementation)

Stability profile of Dissolution at 40 minutes (%)

Y; = A+a; + B><Tij + 5, ><Tij +&;

¥;; = Value for i" batch at j'* time point
A =overall Intercept
«; =random effect of the i** batch: ~ N(0, ¢,?)

B =overall Slope

Dissolution at 40 minutes (%)

B, =random effect of the slope of the i*" batch:
~ N(O’ O-ﬂz)

T; = j™ stability time point for i’ batch
g; = Residual Variability ~ N(0, 5, ‘ L———_— “

Batch - A =~ B =+ C

With uncorrelated ¢; and f;
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High chances of OOS in one year...

Y = A+a; + B><Tij + 5 ><Tij +&;

y;; = Value for i batch at j™* time point

A =overall Intercept

. =random effect of the i*" batch: ~ N(0, o,9)
B =overall Slope

B;  =random effect of the slope of the i** batch:
~ N(O7 O-ﬁz)

T; = j stability time point for i** batch
&; = Residual Variability ~ N(0, ¢,%)

With uncorrelated o; and g;

Dissolution at 40 minutes (%)

Stability profile of Dissolution at 40 minutes (%) Probability to pass the specifications

2B = = mmm e e e e e e e memmmmoo-—-ooo

1.0-

0.9~

PoS

08~

0.7-
00S
0 10 20 30 0
Time (Months)

Batch - A - B = C PoS line Individuals === Mean

20 30

Time (Months)

fol-74

» PHARMALEX

© Pharmalex



CMC department
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How to avoid OOS with the new process?

[Equipment ][ Pruciss ][ People ] Need tO Upda'[e
specifications limits

No root cause identified
despite extensive
) investigations...

)T( rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr I Not possible to release
batches higher because of
technical limitations

No lower historical batches
available

Not possible to shorten the SL
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What are the solutions left?

Clinical Department

Product safety &
efficacy at risk

Show that the

/ product is safe after
CMC department the process - O)
change... =)

| Process
capability at risk
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» A clinical Bioequivalence study was

initiated

The study included ~ 70 subjects

The study was performed using the
batch with the steepest
degradation path

The study duration was ~ 4 months

A Bioequivalence study was initiated to establish product safety

1. COME uP UIH
NEW IDEA
2. CONVINCE PEDPLE
TS GOOD (2 Check hether

3 NEW DEA 1S L 1T WOrKS
1" ADOPTED

THE INVENTION OF CLINICAL TRIALS

» PHARMALEX

13



Linking patient and stability data, the strategy O

Patients will be exposed to the batch A
in the clinical trial when that batch will
be aged between 24 and 28 months

- Back predict the dose range patients
have been exposed during the whole
study

—> If there is no concern in both safety
and efficacy in the BA study: we
have a good rationale to redefine the
specs ©

Dissolution at 40 minutes (%)
o

Stability profile of Dissolution at 40 minutes (%)

----------------------------------------------------------------------------------------------

Bioequivalence
study

Time (Months) “ 4 months ’
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And indeed at 30 months...

» Predictions were proven
accurate

» OOS were observed for the
Batch A at 30 months

BUT

» The BA study was achieved
without any safety / efficacy
concern ©

Dissolution at 40 minutes (%)

Stability profile of Dissolution at 40 minutes (%)
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First step: get a clinically relevant dissolution range

The dose range patients
have been exposed
during the whole BA study
Is back-predicted

Dissolutions values
ranging from 14 to 20%
are clinically safe and
efficient ©

Dissolution at 40 minutes (%)

Stability profile of Dissolution at 40 minutes (%)
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Bioequivalence study
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Second step: based on the predicted dissolution values,
compute the Q-value following on USP-711

Bioequivalence study

IVR time LSL ('Stated range’ in the

USP-711 acceptance table 2)

Dissolution & 40 minuses (%)

40 minutes ?

Acceptance Table 2

Number
Level Tested Criteria
L, [ Mo individual value lies outside each of the
stated ranges and no individual value is
less than the stated amount at the final
test time.
[ 6 The average value of the 12 units (Ly + Lz)

lies within each of the stated ranges and
is not less than the stated amount at the
final test time; none is more than 10% of
labeled content outside each of the stated
ranges; and none is more than 10% of
labeled content below the stated amount
at the final test time.
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Second step: Back-computation of the Q-value

» The new LSL (i.e Q-value)
is back-predicted using
simulations

» The new LSL is designed to
be
— clinically-relevant
- process-wise achievable
- USP-711 compliant

Probability of passing Stage 1 as a function of potential LSL
Based on batch B at 30 months
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And last but not least, convince regulators...

Clinical Department

CMC department

Regulators
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Take home messages

» Authorities are moving from compliance-driven
specifications limits to a risk-based life cycle
approach

» But still there is no a globally harmonized
guidance available on the topic... But this gives
you a great flexibility!

» ... Flexibility to use all available data to balance
the producer and consumer risks

» ... Flexibility to set provisional limits and to update
the limits based on data from post-marketing

Regulatory (QbD framework)
Development of specs is a process driven
by data obtained throughout the product life
cycle following a control strategy

—
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Many thanks for your attention! Any questions?
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All content is based on the current science and best practices and is subject to change.This document is property of the PharmalLex Group and is intended for the client only.
Unauthorized use, disclosure, or copying of the information contained in this document is prohibited.
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