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Objective

— The objective of this presentation is to:
— Provide an overview of GSK’s Lifecycle Approach to

implementation of QbD principles

Process Validation and show how it supports and enables




GSK’s QbD Approach

y Define the QTPP
Quality Target Product

Profile (QTPP)

Determine potential drug substance and

I Design Selection l drug product CQAs

Risk based selection of route,
formulation and manufacturing process

Perform detailed risk assessment

Link material attributes and process

parameters to CQAs

CQAs esign Design and implement a control strategy

= |dentify CPPs -

= Develop Design Space

= In-line controls, PAT, RTRT, analytical
methods and specifications etc

Verification and scale-up

I Control Strategy |

LN space

| Risk Assessment

]

Manage product lifecycle, including
Lifecycle continual improvement
Management Ongoing Risk Management

Product Development Roadmap




QbD and Process Validation

— The main objective of process validation is unchange; a
process design yields a product meeting its predefined
quality criteria.

— The objectives of process validation are unchanged when
applying QbD principles

- ICH Q8, Q9, Q10 and Q11 provide a structured way to
define product critical quality attributes, the manufacturing
process, the control strategy and product lifecycle
management.

— Incorporation of ICH quality concepts enable a science and
risk based approach to the process validation life-cycle

— This approach can be used to identify risks and determine
studies needed to develop a robust control strategy

GSK’s Lifecycle Approach to Process Validation
- A key enabler to the implementation of QbD




Traditional vs. Lifecycle Approach to Process Validation

Start of commercial supply

/T raditional Approach

| Development I I

Commercial supply

(Process Design) e
o VMP VSR

Periodic -

Revie

ﬁecycle Approach

Continued Process Verification

ContihuidQ’:iRe’VigW

/MP — Validation Master Plan
VSR — Validation Summary Report

Product Quality Lifecycle Management

Stage 1 « Process Design - Parformead to confirm
the formulation and process and determine the

control strategy, which is used as the basis for PQ.

Stage 3 - Continued Process
Verification - Ongoing monitoring,
trending and review of process
performance to ensure that the
control strategy remains capable
and product guality is maintained.

§ Stage 2 - Process Qualification -
i Procass design is evaluated to

: demonstrate that the control

E strategy is capable of delivering
H
{
i

the desired product quality for
commercial launch




Stage 2 — PQ Overview

« Validation could be conducted over
multiple campaigns or only one campaign

n management

Data Trending

Change Control and deviati

Stage 3 — Continued Process Verification

— Enhanced monitoring is performed during initial commercial supply to establish
statistical process control levels (where a sufficient number of batches are
made) and to monitor any low risk variation not assessed during PQ

— Validation Master Plan / Rationale and Protocol define the approach
— Report on completion of Stage 3a
— Through the product lifecycle the process is verified through :
- Ongoing trending and periodic review of frends.
~ Annual Product Performance Reviews
— Validation Review Reports
— Planned changes are implemented through the site change control system and
follow a risk based approach:
- Risk / Impact Assessment is performed to determine impact on product quality.
— Level of implementation activities and any additional validation is based upon the
impact on the control strategy

— The level of validation / change activities are commensurate with the risk to product
quality

— 46 —



Stage 1 — Process Design

— Process Design uses development work, product and process understanding
and Technical Risk Assessment to confirm the formulation and manufacturing
process and determine the control strategy to support the start of stage 2.

— The core elements are:

— Development History - A summary of development work completed to support the
control strategy, process and formulation for the commercial process.

— Risk Assessment - Technical Risk Assessment (TRA) uses Failure Mode Effect
Analysis (FMEA) to identify process risks impacting the drug product CQAs

— Control Strategy - The control strategy details the CPPs and CQAs and their
targets/ranges . The monitoring and trending requirements are established.

Stage 2- Process Qualification (PQ)

— Prior to starting PQ, the equipment qualification is completed and the process and
control strategy is defined

— The acceptance criteria are pre-defined

CQAs met

-~ CPPs maintained within range (design space) or set points
— Unit operation end points met (where defined)

- Manufacture follows the defined process

— Production scale batches to support clinical, registration, stability or commercial may
be included as part of PQ

— A minimum number of batches will be defined as part of the plan/protocol/rationale
to enable the control strategy to be demonstrated to be robust

— Each campaign (where required) is a pre-defined number of consecutive batches
~ The pre-defined acceptance criteria must be met for PQ to be considered successful

— At the completion of PQ a final technical report is produced assessing all PQ batches
against the final commercial control strategy

- |ssue of the VSR enables commencement of commercial supply




Advantages of Lifecycle Approach

— Collate process knowledge during stage 1 to support stage 2
(PQ)

— During PQ, process performance is determined on an increased
number of batches

— Process and product robustness demonstrated across an
increased number / variety of input material batches

— Validation is based on knowledge from on-going development
and manufacture

— Responsive to enhancements to the control strategy

— Data trending is used to monitor process performance on an on-
going basis

— The approach supports implementation of changes throughout
the life of the product

Challenge in practical term: Message to the Study Group

B Application of QbD includes Design Space, RTRT and Lifecycle Approach
to Process Validation

— However, uncertainty regarding acceptability of file and associated
flexible regulatory approaches in different regulatory bodies

B Change Management
— Differences in regulatory expectations governing changes
— Timing of approval of changes (from 0 to 24 months or more...)

B Uncertainty as to consistency of global acceptance of science and risk
based approaches in the dossier

— Different dossiers

— Different criteria

— Different regulatory interpretation of design space, CPV, etc.
—~ Need to manage multiple post-approval variations




QUESTIONS?

MFDS Meeting, Korea, April 2014
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PMDA Consultations
Actual performance to date

° 2011 4Q:
Non-minuted and Simplified Consultation with Office of Compliance and
Standards
Confirmation of acceptability to adopt the 3-Stage Lifecycle Approach™*
to Process Validation for Drug Product (Product A)

« 2012 4Q:
Non-minuted and Simplified Consultation with Office of Compliance and
Standards PMDA
Confirmation of acceptability to adopt the 3-Stage Lifecycle Approach to
Process Validation for both APl and DP (Product B)

** . At the time of consultation, the approach was called “Continuous
Process Verification” (CPV).




Case: Product B
[Purpose of Consultaion

» At the pre-approval GMP inspecition for the submitted Product B which
has been developed by QbD approach,
does PMDA accept adoption of 3-stage lifecycle approach to Process
validation?
Also, what type of information will be required if applicable?

» See next slide for actual questions asked for Relvar

Case: Product B
[Questions]

» Does PMDA consider that the 3-Stage Lifecycle Approach to Process
Validation adopted for AP! of Product B is acceptable for Japan?

» GSK considers that Stage 2 of process validation for API of product B is
complete. Does PMDA agree that, subject to regulatory approval, the
batches produced support the point of commercialisation?




Content of Submitted CTD for Product B
o~

Explained in CTD

Quality Target Product « Define the QTPP. -
Profile (QTPP) S

. Determlne poten’ual drug substance and

| Design Selection | drug product CQAs

= Risk based selection of route i
formulatlon and manufacturmg process

m Perform detalled risk assessment

[ controi Strategy | = Link material attributesand process
parameters to CQAs i
CQAs esign = Design and implement a control strategy
\ 'Space n Identlfy CPPs. y
= Develop Design Space :
| Risk Assesement | = In-line controls, PAT, RTRT, analytlcal
methods and spectﬂcattons etc
\Verlf ication and scale-up -
3 = Manage product lifecycle, including
Lifecycle continual improvement
Management = Ongoing Risk Management

Stage 1 — Process Design

» Process Design uses development work, product and process understanding and
Technical Risk Assessment to confirm the formulation and manufacturing process
and determine the control strategy to support the start of stage 2.

e The core elements are:

— Development History - A summary of development work completed to support the
control strategy, process and formulation for the commercial process.

— Risk Assessment - Technical Risk Assessment (TRA) uses Failure Mode Effect
Analysis (FMEA) to identify process risks impacting the drug product CQAs

- Control Strategy - The control strategy details the CPPs and CQAs and their
targets/ranges . The monitoring and trending requirements are established.

All the components listed above for API are discussed and are explained in
CTD, S.2.6 section




Contents in CTD S.2.6 Manufacturing Process Developmen

 Quality by Design Approach
~ Qutline of QbD approach taken in GSK
— Quality Target Product Profile (QTPP) is defined in DP se

 Design Requirements for API
— Requirements for APl to meet the DP QTPP, were defined as DS CQA

» Design Selection for API
— Development of Manufacturing Process with historical changes

Contents in CTD S.2.6 Manufacturing Process Development

» Development of Control Strategy for API
— manufacturing process risks addressed during development

— spiking and purging data that was used to develop the specification limits for
impurities in starting materials, reagents and intermediates

- Control of potential genotoxic impurities from the manufacturing process
— Impurity-fate map showing the origin and fate of all drug-related impurity
— Identification of the CPPs and their corresponding PARs for each step

— Control strategy for API, highlighting the controls for each step

— Experiments which verify the performance of the control strategy

— Experiments and batch data which demonstrate how the manufacturing
process is impacted by scale of operation

— Control strategies for residual solvents and heavy metals




Contents in CTD S.2.6 Manufacturing Process Developmen

» Control strategy established based on Stage 1 activities is clearly
defined in the CTD and the elements which make up the control strategy
are spread into the following sections

— 8.2.2 Manufacturing Process with CPPs and non-CPPs
-~ 8.2.3 Control of Materials

—8.2.4 Control of Critical Steps

—8.4.1 and S.4.2 Specifications and Test Methods

Stage 2- Process Qualification (PQ)

- Prior to starting PQ, the equipment qualification is completed and the process and
control strategy is defined
* The acceptance criteria are pre-defined
— CQAs met
— CPPs maintained within range (design space) or set points
— Unit operation end points met (where defined)
— Manufacture follows the defined process
* Production scale batches to support clinical, registration, stability or commercial may
be included as part of PQ

— A minimum number of batches will be defined as part of the plan/protocol/rationale
to enable the control strategy to be demonstrated to be robust

— Each campaign (where required) is a pre-defined number of consecutive batches
» The pre-defined acceptance criteria must be met for PQ to be considered successful

« At the completion of PQ a final technical report is produced assessing all PQ batches
against the final commercial control strategy

» Issue of the VSR enables commencement of commercial supply




Preparation for Stage 2 at the Site

* Prior to start Stage2 activities, commercial manufacturing site had the 2
full scale manufacturing campaigns and this campaigns provided
additional manufacturing understanding. (a part of Stage 1 activities)-

» Validation Master Plan (VMP) that identified CQAs, CPPs and control
strategy effective at that time as a part of the Process Performance
Criteria was issued.

Performance of Stage 2 at the Site

= Campaign 1 (3 batches at full scale) was carried out under a Validation Master Plan (VMP)
based on the latest understanding of the process at that time and the outcome was
documented in an interim Validation Summary Report (VSR)

°

An updated VMP was issued to govern Campaign 2 (2 batches at Full scale) following the
increased process understanding and knowledge gained from Campaign 1. The outcome
was documented in a VSR.

The changes to the control strategy between Campaign 1 and Campaign 2 were evaluated
as part of a risk based approach

— A Risk Assessment was undertaken to ensure that risks were adequately mitigated
- The éhanges are documented in the PQ protocols

— The changes to the control strategy achieved the expected outcomes and had no impact on product
quality

°

Process deviations have been adequately assessed with respect to impact on the control
strategy and product quality; all corrective/preventative actions have been completed

Campaign 2 to support stage 2 of process validation was successful, the facility is
appropriately designed, the control strategy has been shown to be effective and all process
performance criteria have been met.

= een successfully demonstrated to deliver the drug substance CQAs and
the quality attributes (specifications) of the intermediates




Stage 2 — PQ Overview for Product B API

+ Minor changes were made to the Control
strategy with rationale based on amassed
knowledge and understanding

Data Trending
. Change Control and deviation
management

QOutcome from Consultation

Principle to make judgement for acceptability

There is a premise that the validation approach should be proven to be
equal to or greater than the prospective validation (based on 3 batches
as a rule) at commercial scale in compliance with Japanese validation
standards. Based on this, the answers to your questions are as follows:

» Q1 Does PMDA consider that the concept of the 3-Stage Lifecycle
Approach to Process Validation adopted for Product B and it’'s API
is acceptable for Japan?

» A1 PMDA judges acceptable on the premise that the impact of changes
made during stage 2 on product quality is assessed and process
consistency and comparability are demonstrated by sufficient supporting
data.




Outcome from Consultation

» Q2 Does PMDA agree that Stage 2 of process validation for APl is
complete, subject to regulatory approval, the batches produced
support the point of commercialisation?

+ A2 PMDA judges acceptable based on the three points listed below:

—The manufacturing processing conditions used between campaigns 1
and 2 were unchanged. ‘

—Changes to control strategy were made based on verification studies.

—For changes made to the drug substance CQAs, it has been

confirmed that all batches manufactured during stage 2 met the
specification limits for drug substance CQAs.

Final Reminder

» Concept of 3-stage lifecycle approach to process validation is
applicable.

» Validation approach should be proven to be equal to or greater
the conventional 3 batch PQ approach.

» The approach taken to Performance Qualification will be
product specific, based on risk assessment, e.g. number of
batches will vary, scale may vary, control strategy may be
enhanced during PQ. PMDA will accept all batches in PQ as
long as we have acceptable supporting knowledge that
justifies the change and confirms no adverse impact on quality.




Questions




