Joint BWP / QWP workshop with stakeholders in relation to

prior knowledge and its use in regulatory applications

Subteam 5 -
Experiences of Accelerated Access Schemes

Case study #1: Avelumab integrated Mab example
Isabelle Colmagne-Poulard (Senior Dir. Regulatory CMC/ Merck)
EMA workshop - London, Nov. 23rd 2017

.
L P
kK EI:IL;-:.
eipi e
europedan *e
European Federation of Pharmaceutical bIODhOrmGCEUTICGl
Industries and Associations enferprises

~ medicines
mVoccines Europe C. or europe

An industry for healthy lives
er access. better health.



Anti-PD-L1 (avelumab) Regulatory Journey
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QbD - Setting Process understanding

A 4
CQA
assessment

CPP
assessment

Dossier

-9/ 0=

* Establish Quality Target Product Profile prior to process development activities

* Identify critical quality attributes (CQAs), linking QAs to clinical safety and efficacy —
criticality assessment

Risk assessment * Link process parameters (PPs) to CQAs on the basis of prior knowledge and process
(Quality — Process) development experience = pCPPs

* Evaluate process parameter ranges as part of pre-characterization
* CPP-CQA Linkage studies

Risk assessment * Reassess and confirm criticality of PPs based on process characterization
(Quality — Process) * Range studies to determine PARs

* Design and implement a control strategy — e.g. linking CQAs to process capability
and detectability




Accelerated Validation plan

All Validation package in 1.5 year

Overall time saving from prior
knowledge = 6 months

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4
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Key validation BLA
DP CT mfg (14) data available 'submission
MAA
submission

: S DP
Design (CQAs,
stability studies (2015 mfg campaign)
4
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QbD elements — Product relevant CQAs

CQA identification

e

Prior knowledge

Literature, prior clinical experience

\
Selection of pCQAs

Exhaustive list and
assessment of impact of a
variation of a QA on
biological activity, PK,
immunogenicity and safety
defined for the same class of
product (IgG1)

Summary
Submitted

~N

Selection of
product-relevant
CQAs

* Reassessment of same class
pCQAs based on specific
product characteristics or
expression system and
mechanism of action

* Qutput: CQAs classified in
accordance with their
degree of criticality

Summary
Submitted

IgG1 pCQAs

'\




PQS
Justification of

QbD elements — Product rele\v  ‘isk scoring,

based on prior

knowledge
IgG1 pCQAs
fEE S.2.6
— List of
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General

approach
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QbD elements — Platform relevant CPPs

CPP identification

g

(literature,

platform knowledge)
activities

~

Selection of
PPs

* Exhaustive list and
assessment of impact of
a variation of PP on CQA
based on prior
expertise gained from
similar expression
system, manufacturing

Prior knowledge

\ PQS knowledge

management

~

Development

Selection of
relevant pCPPs

Mapping of
manufacturing steps and
PPs

Mapping of CQAs
potentially impacted in
each step

Risk ranking

Output: a list of pCPPs to
be further evaluated
experimentally

Prior

- 3

Process

knowledge |

[

P

—

'

NCR

Summary
Submitted

\Non-criticality range

l design

Step-relevant
Ps, CQAs, PPAs |

CPP
Risk
Assess.

Only PPs >RPN threshow

—~———

Pre- Characterization studies




QbD elements — Platform releve-

CPP identificatior

* Ext
asse
a var
basec
expert
similar
system,

process :

PQS knowledge

management

- ust of pCPPs to
oe further evaluated
experimentally

Summary
Submitted

S.2.6

Justification of
List of
CPPs/non CPPs
+ General
approach

Prior
knowledge |

CPP
Risk

=

NCR

i Non-criticality range

—~———

Only PPs >RPN threshoy

Pre- Characterization studies




Elements of integrated Control Strategy

4 )

~

Process

characterization G. Facilities

and
Equipment

e Assessment of the
capability of the

* Experimental evaluation process to control CQAs

of step-relevant potential

CPPs that affect step- * and analytlc.al Panel to
relevant CQAs detect a variation of a
CQA F. Non-
* Output: Confirmation of o routine
* Qutput: preliminary Testing

step-relevant CPPs

Control Strategy

E. Routine
Testing
(stability)

A. Raw
Materials

B. Process
Parameters
and Material

Attributes

C. In-Process
Tests

D. Routine
Testing
(release)




Control Strategy — Fc effector function

Antigen
Binding
- PD-L1

\N/
7

Fc Region (ADCC)
CH3 "
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y = 0.46x + 104
R®=0.90

Applicability of

Prior knowledge

» Dev. on Small scale model
Induction of afucosylated form
and experimental spiking with DS
to obtain various amounts tested
for binding to FcyRIII by biacore
and ADCC assay using PBMC
and Jurkat cells

» Not tested in PC
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Process capability

» Clinical manufacturing:
glycosylation remained consistent
across DS batches

P Process characterization and
range study:
glycosylation-related CPPs with
associated PARs are controlled
during cell culture process

T w0
oo

Centrifugation
and depth
filtration

Clarified
Harvest

Control Strategy

» CMAs
Cell culture medium & main feed
variability may impact
glycosylation

» CPPs
Culture step was determined as
last step impacting fucosylation

P Testing Controls
Fucosylation test (glycan mapping)
is performed on DS as a surrogate
to ADCC



Control Strategy — Fc effector function

Justification

in S.2.6 (CS)
+ detailed in
SA Briefing

. book
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» Clinical manufacturing:

glycosylation remained consistent
across DS batches

P Process characterization and
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during cell culture process
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Process Validation Approach

Process
Evaluation

Process
Verification

Ongoing Process
Verification

» Extensive number of DS and DP batches generated
for clinical use and consistent with Process
Verification batches

= Dev. Product (Process A) used in nonclinical, Phase
and MCC pivotal study: > 40 batches

® (Clinical product (Process B) used in Phase |, MCC
confirmatory study and other indications: > 20

Although supported in MS SAs but considered
«challenging» in the context of an accelerated
assessment, «continous process verification» (stage 1)
data were ultimately not considered as alternative
approach to prospective process verification

9 3 DS +5 DP PPQ batches were submitted



Life cycle management — PAC-MP tool

Testing Sites (DS) Alternative Manufacturing Site
’ : i :

Possibility to use

= All analytical methods were = Although a new process was PAC-MP as
developed at an analytical envisaged with addition of a valuable tool to
Center of expertise before to be new manufacturing site, the accelerate
transferred to DS and DP time to prepare for formal HA .
release sites interaction and the level of prior original
» all analytical methods expected knovylledg(ej and data was submission or
to be fully validated and _Cons'd ere %r:éniltgre to anticipate/down
transferred to both sites Introduce a PAC- de ch
. grade change
(DS&DP) at time of implementation
submission/Inspection What is the «suitable» level of ;
prior knowledge and similarity
Can «re-usable» PAC-MP be needed to accelerate transfer
submitted with qualification to a new manufacturing site
readiness plan for registration and foster early discussion with

of commercial DS testing site ? HAs/Inspection ?
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Prior knowledge used for identification of
CQAs and CPPs

Prior Knowledge
Experimental data
Literature

Mgf Equipment
capability

[ Full-
clinical runs

Process Design

— Process Design

Prior Knowledge
Process development data

scale Scale-Down Model
Qualification

| Potenti

al CPPs |

Literature

[CPP-CQA linkage
studies

|

Acceptance limits




CPPs could be derived from
accumulated knowledge
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Banking, Seed-train Bioreactor Clarification Affinity Chromatography Virus Inactivation Purification Polishing Viral Clearance Conf:e{\trati.on &
inoculation Chromatography Chromatography Diafiltration
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e.g. Cation exchange
Process Parameters chromatography in bind-elute mode Critical Process Parameters

- Bed height - Bed height (within non-criticality range)

* Temperature  Temperature (within non-criticality range)
- Flow rate * Flow rate

* Pressure * Pressure (within non-criticality range)

© pH * pH

« Conductivity « Conductivity

« Volumes « Volumes (within non-criticality range)

+ Load * Load

 Collection criteria « Collection criteria




Control Strategy - Example of Aggregates
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Figure 7: Linear Regression Analysis — HMW Species DS
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Process capability

» Clinical manufacturing:
Low levels remained
consistent across DS batches,
subsequent to purification
process steps

» Process characterization and
range study:
CPPs with associated PARs are
controlled during purification
steps (AEX, MM, UF/DF)

[k Regression PORTDOL

e Siperification

Control Strategy

P CMAs : Cell culture medium &
main feed variability may
impact aggregates formation

» CPPs
Mixed Mode was determined
as last step impacting
aggregates formation

P Testing Controls
Initially proposed at DS level
only (failsafe) — not a stabilty

maAicatineae Anaramoatar



Control Strategy - Example of Aggregates

Linear Regression Analysis — HMW Species D S
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Control Strategy
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. t - ca be na i\ aes, main feed variability may .
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. ! ® Process characterization and as last step impacting
: ... range study: aggregates formation
. ) CPPs with associated PARs are P> Testing Controls
Pt Baoiiim A1 Bocs ) RS Sod o B Sieomal | DP Kai | e Sl 25 € controlled during purification Initially proposed at DS level
steps (AEX, MM, UF/DF) only (failsafe) — not a stabilty
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Viral Safety Strategy

Viral Clearance Studies

» Spiking experiments and carry over
assessment were performed on qualified
scale down models to assess viral
clearance capacity, on new and aged
resins (up to 100 cycles for AEX and MM)

» Cumulative clearance factors were
calculated and viral safety risk
assessment based on dose provided

Resin Life Time Studies

» Small scale resin lifetime studies
were completed for AEX and MM
resin (up to 100 cycles), and
ongoing for Protein A affinity
resin.

» Manufacturing scale resin lifetime
verification and UF/DF membrane
lifetime is being confirmed under
concurrent validation protocols.
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Viral clearance study on aged resins should
be available at time of submission or are
requested at D120.

Could prior knowledge (historical data and

literature) and impurity clearance capacity

over multiple cycles be used to waive some
viral clearance study on aged resins?




