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Disclaimer

These PowerPoint slides are the intellectual property of the
individual presenter and are protected under the copyright laws of
the United States of America and other countries. Use by
permission only.

Reference to ICH Q11 as draft Guidance. Q11 is a draft until it
reaches Step 4 consensus.

The views and opinions expressed in the following PowerPoint
slides are those of the individual presenter.
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Value of Q11

v

Q10
Q11
Q9 h
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Why Q117
= New ICH Guidelines
Q8 Pharmaceutical Development Q1o Q11
Q9 Quality Risk Management 09 8

Q10 Pharmaceutical Quality System
Concepts of these guidelines apply to Drug Substance as
well as Drug Product
Process for manufacture of Drug Substance very different
from Drug Product - purification

Need Q11 to clarify principles of Q8, Q9, and Q10 as they
relate to Drug Substance and provide examples
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Concept Paper
April 2008

Q11 EWG June 2008 Portland, Oregon

ICH
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Step 1 'S

-
v

6 Face-to-face EWG meetings
Many teleconferences and net meetings

Many drafts (10 + depending on how you count) O
Draft 0 - 4 (June 2008 — November 2010) Q

Examples

(L2297
Q
Q22727
\

Remember:
* This is a negotiated consensus process
* No party gets everything they want!
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Q11 EWG November 2010 Fukuoka Japan

March 2012

ICH

Pre-
Step2 €

A few more revisions

A lot more teleconferences

And then finally reached consensus
Step 2 May 2011
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Public consultation
June - September

1300 comments
across 3 regions

Regional review of
comments

More telecons and
Net Meetings

Q11 EWG November 2011 Seville Spain
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Current Status of Q11

m Step 1 EWG Consensus April 2008 — April 2011
m Step 2 — Signatures May 2011

m Step 3
Stage 1 Public comment Target June — Sept 2011
Stage 2 Resolve comments Target 1t Quarter 2012

m Step 4 publication of final version
m Step 5 Implementation
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What took so long?

m Many different expectations
> Traditional vs Enhanced
» Small vs Large

> Alignment with regional
guidelines and expectations

m Many different agendas

m Team dynamics 25+ people

m Only two face to face
meetings per year

m Virtual meetings ok for simple

editing but not a good venue
for true discussion

ICHt
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Outline of Q11

Introduction

Scope

Manufacturing Process Development
Description of Manufacturing Process
Selection of Starting Material

Control Strategy

Process Validation/Evaluation
Submission in CTD Format

Lifecycle Management

lllustrative Examples

Glossary

© © N o g M W NP

e
= o

Format:
General Principles
What to Submit

ICH
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Outline of Q11

Introduction

Scope

Manufacturing Process Development
Description of Manufacturing Process
Selection of Starting Material

Important to read Q11 as a “whole”

I

9. Lifecycle Management
10. lllustrative Examples
11. Glossary
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Q11 Introduction

m Traditional Approach
Defined set points and operating ranges for process parameters
Drug Substance control strategy typically based on
= Demonstration of process reproducibility
= Testing to meet established acceptance criteria
m Enhanced Approach

Risk management and more extensive scientific knowledge to
select process parameters and unit operations

Evaluation in studies to establish design space and control

strategies applicable over the lifecycle of the drug substance
m Not mutually exclusive. Company can choose:

Traditional

Enhanced

Combination of both
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Enhanced

« Systematic evaluation and
understanding

« Functional relationships

Traditional that link material attributes
and process parameters to
¢ |dentify Potential CQAs
() CQ’_A‘S * QRM to establish an
* Define . appropriate control strategy
Manufacturing which can include proposals
Process for Design Space and/or
* Define Control RTRT
Strategy

ICH

" JEE
3 Manufacturing Process Development

Linking Material Attributes and Process Parameters to DS CQAs

Enhanced

. * Risk assessment including
» Mfg process capability
« Attribute detectability
« Severity of impact to DS

Traditional « Identify parts of the process

Material Iékg}\/ Sto impact potential
o Specifications and ) )

Process Parameter * Drive process improvement
ranges based * Focus development work
primarily on process where more understanding of
history and univariate link between process and
experiments guality is needed

ICH
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Example 1
Linking Material Attributes and Process Parameters to DS CQAs

m lllustrates
Traditional and enhanced approach to determination of ranges

for parameters
Development of design space using prior knowledge and
chemistry first principles
m Example 1 adapted from IWG Hydrolysis Impurity Case
Study in 2010 training workshops

Note: This is a simplified example. Every company and probably
every chemist and engineer could find a different approach. Focus
is intended to be how to use the information, not how the process

was developed.

ICH s
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Example 1

Linking Material Attributes and Process Parameters to DS CQAs

Step 1 Ry Step 2 Step 3
AT . c
(8)

Step 4

Ry Purification Ry Step 6 Steph
<

R)\/Ra << R/'\/Rfs
3 3

Final Drug “Crude”
Substance Drug Substance

Hydrolysis impurity formed during Step 5
= 0.30% max at Intermediate F (based on subsequent purge)
m Formation based on time, temperature and water concentration

Fixed temperature (based on reflux)
Experimentation (graph) shows % impurity formed

= 4 time points
= 4 water concentrations

ICH sinso
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Example 1

Linking Material Attributes and Process Parameters to DS CQAs

Hydrolysis Degradation at Reflux

0.60
[
p
=
E 0.50 1 % Water
E * 2.0%
= o040} B 15%
.E 0.30% hydrolysis
5\_=, ® 0.5%
= 03 == = = = = = == -
] )
£ 020 1 ’
=
_E 0.10 + B
Target Time

1.0 20 3.0 4.0 5.0

Reflux Time (hours) .
Traditional Approach
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Example 1

Linking Material Attributes and Process Parameters to DS CQAs

Hydrolysis Degradation at Reflux

-

"* . ... Traditional approach uses this
-‘“ : .- information to set target and
fonm = = mem == o Y maximum values (based on
i G business needs & robustness) for
i } =% time and water content to ensure
M w w s m hydrolysis impurity remains below
e 0.30%.

¢ Dry Intermediate E to a maximum water content of 1.0%
« Set target reflux time for 1 hour
e Maximum reflux time of 3 hours
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Example 1
Linking Material Attributes and Process Parameters to DS CQAs
- Hydrolysis Degradarion a1 Reflux Enhanced approach uses 2nd
i order rate equation to determine
E > relationship of time and water
: content
_EL 8.0
E 7.0 :
G \
- 6.0 1
E A
g 50 Conditions thatproduse s level of
. . = LY 0.30% of the hydrolysis impurity
Area below the line is the £ a0 A\ Opersting shovethe Tne il
5 = produce more than0.30% ofthe
proposed design space % 10 hydroyss mpurty
& 20 -
o 1.0
Traditional Approach o

0.0 1.0 20 3.0 4.0 5.0

Proven Acceptable Range
Water Content (%) in Intermediate E
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4 Manufacturing Description

m Description of DS manufacturing process represents
applicant’'s commitment

m Information to adequately describe mfg process and
process controls
[ Flow diagram
[ Sequential process narrative
I In-process controls
[ Scale-factors (when process is scale dependent)

O Any design spaces in the mfg process should be included as
part of the mfg process description
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Important Definition

Design Space (Q8)

The multidimensional combination and interaction of
input variables (e.g., material attributes) and process
parameters that have been demonstrated to provide

assurance of quality. Working within the design space

is not considered as a change. Movement out of the

design space is considered to be a change and would

normally initiate a regulatory post approval change
process. Design space is proposed by the applicant
and is subject to regulatory assessment and

approval. (emphasis added)

March 2012
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5 Selection of Starting Materials and Source Materials

m 6 general principles for consideration

m All general principles should be considered rather than
strictly applying each general principle

m General principles paraphrased

Changes within early steps of a given synthesis lower potential impact on API

Describe enough so that reviewer can understand where and how impurities in
the API are formed and why proposed Control Strategy is suitable

Steps impacting impurity profile should normally be included

Each branch of a convergent synthesis begins with one or more starting
material

Substance with defined chemical properties and structure — usually isolated
Significant structural fragment

March 2012
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5 Selection of Starting Materials and Source Materials

m All 6 general principles should be considered rather
than strictly applying each general principle

m Example 4

Step 1 Ry Step 2 Step 3
— Lo c
(®) l
Step 4
E

Ry Purification Ry Step 6 Step 5
€« «<—
T B
3 3

Final Drug “Crude”
Substance Drug Substance
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6 Control Strategy

General Principles

m Control Strategy is a planned set of controls,
derived from current product and process
understanding, that assures process
performance and product quality

m Every drug substance manufacturing process
whether developed through traditional or
enhanced (or combination of both) has an
associated control strategy
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General Principles (cont’d)
A control strategy can include, but is not limited to:

Controls on material attributes (including raw materials,
starting materials, intermediates, reagents, primary packaging
materials for the drug substance, etc)

Controls implicit in the design of the manufacturing
process (e.g., sequence of purification steps (biotech) or order of
addition of reagents (chem))

In-process controls (including in-process tests and
process parameters)

Controls on drug substance (e.qg., release testing)
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6 Control Strategy

Enhanced
o

» More systematic identification
of sources of variability

Traditional « More meaningful and

efficient controls

set tightly to ensure 9

consistency + Can provide for flexibility in
operating ranges for process
parameters

« Set points and

* More emphasis on
assessment of
CQAs at DS

ICH
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Important Definitions:

Control Strategy (Q10): A planned set of controls, derived from
current product and process understanding, that assures process
performance and product quality. The controls can include
parameters and attributes related to drug substance and drug
product materials and components, facility and equipment
operating conditions, in-process controls, finished product
specification, and the associated methods and frequency of
monitoring and control.

Critical Quality Attribute (Q8): A physical, chemical, biological or
microbiological property or characteristic that should be within an
appropriate limit, range, or distribution to ensure the desired

product quality
Note: bold, color and underline added for emphasis
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Specification (text below from Q6A)

m A specification is defined as a list of tests, references to
analytical procedures, and appropriate acceptance criteria....

m Specifications are critical quality standards that are proposed and
justified by the manufacturer and approved by regulatory authorities
as conditions of approval.

m Specifications are one part of a total control strategy for the drug
substance and drug product designed to ensure product quality and
consistency. Other parts of this strategy include thorough product
characterization during development, upon which specifications are
based, and adherence to Good Manufacturing Practices; e.g,
suitable facilities, a validated manufacturing process, validated test
procedure, raw material testing, in-process testing, stability testing,
etc.

Note: bold, color and underline added for emphasis
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Is the “largest set” and contains specifications and critical
quality attributes in addition to other types of controls
* Every specification is part of the control strategy
 There are things in the control strategy that do not have a

corresponding test in the drug substance
Control Strategy can also include

Material Attributes
In-process

Controls
\\ Process Parameters

[, "=
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_—¢ontrol Strateg

In-process
Controls Process Parameters

= W

Material Attributes

o,
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Purpose of Example 5

lllustrate how part of a DS control strategy might be
summarised in tabular form
Not the control strategy itself, roadmap of where in the
CTD to find control strategy and justification
Multiple ways of presenting this information

2 are shown

Amount of detail shown in the example tables is NOT related
to the type of drug substance

Not a comprehensive representation of all elements of
a drug substance control strategy

Not a template!!!
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5b. Example of a Possible Control Strategy Summary — Chemical Entity
Type of | In-process Controls on Impact of Is the CQA
Control | controls material attributes | Mfg Process | tested on drug
(including in- (raw Design substance/
Drug process materials/starting included in DS
Substance testing and materials/ specification
CQA(3.2.5.2.6)/ | process intermediates) (3.2.8.4.1)
Limitin DS parameters)
Organic Purity

Impurity X Design space of the reflux: % water Yes/Yes
NMT 0.15% in intermediate E and reflux time in

Step 5 that delivers Hydrolysis
Impurity < 0.30% (3.2.S.2.2)

Impurity Y | ... Yes/Yes
NMT 0.20%

Any individual Specs for starting Yes/Yes
unspecified material D
impurity (3.2.8.2.3)
NMT 0.10%

Total Impurities Yes/Yes
NMT 0.50%
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Type of Control | In-process Controls on Impact of Mfg | Is the CQA
controls material attributes Process tested on DS/
Drug (including in- (raw Design included in DS
Substance process testing | materials/starting specification
CQA(3.2.5.2.6)/ | and process materials/ (3.2.5.4.1)
Limitin DS parameters) intermediates)
Entantiomeric Specs for starting Stereocentre No/No
purity material D is shown not
S-enantiomer (3.2.5.2.3) to racemize
NMT 0.50% S-enantiomer (3.2.5.2.6)
<0.50%
Residual
Solvent
FEthanol In-process test In-process @
< NMT 5000 ppm) | during drying results
after final correlated to
purificati ep test results on
< (3.2.5.24) drug
w substance
(#.2.5.2.6)
Toluene In-process test Process steps No/No?
NMT 890 ppm step 4 after step 4
(3.2.5.24) are shown to
<2000 ppm by purge toluene
GC to levels...
below... Q3C

™ (CH Q11 Development and Mar
Example 5b

Step 1 Ry Step 2 Step 3
A T, c
R3 2
(®)
Ry Purification Ry Step 6 Step 5
€« «—
R Jr, " SR, F
3 3
Final Drug “Crude”
Substance Drug Substance

Toluene used as solvent during Step 4
m Intermediate E has an in-process control test for toluene after drying <2000 ppm
by GC
m  Steps 5,6,and purification
Do not use toluene
Shown to further reduce toluene to below 89 ppm

1This approach could be acceptable as part of a control strategy when justified by submission of relevant
process data that confirms the adequacy of the process design and control. The mfg process should be
periodically evaluated under the firm’s quality system to verify removal of the solvent.
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<2000 ppm by
C

are shown to
purge toluene
to levels...
below... Q3C

Type of Control | In-process Controls on Impact of Mfg | Is the CQA

controls material attributes Process tested on DS/
Drug (including in- (raw Design included in DS
Substance process testing | materials/starting specification
CQA(3.2.5.2.6)/ | and process materials/ (3.2.5.4.1)
Limitin DS parameters) intermediates)
Entantiomeric Specs for starting Stereocentre No/No
purity material D is shown not
S-enantiomer (3.2.5.2.3) to racemize
NMT 0.50% S-enantiomer (3.2.5.2.6)

<0.50%

Residual
Solvent
Ethanol In-process test In-process No/Yes
NMT 5000 ppm | during drying results

after final correlated to

purification step test results on

(3.2.5.24) drug

LOD <0.40% substance

(#.2.5.2.6)

Toluene In-process test Process steps w
NMT 890 ppm step 4 after step 4

ICH Q11 Development and

7 Process Validation/Evaluation
m Q7 definition of validation with additional words about
lifecycle approach to validation
Documented evidence that the process, operated within established

parameters, can perform effectively and reproducibly to produce a drug
substance or intermediate meeting its predetermined specifications and

quality attributes
Can include the collection and evaluation of data, from the process

design stage through production, that establish scientific evidence that
a process is capable of consistently delivering a quality drug substance

m No set number of batches for validation

Validation includes the collection of data from an appropriate number of
batches

m Continuous process verification
Mentioned as an alternative to traditional process validation
Not defined — still an evolving concept

March 2012
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8 Submission of Manufacturing Process
Development and Related Info in CTD format

m Use of enhanced approach generates information for which
there is no defined location in the CTD

m Suggestions provided in Section 8

m Allows applicant to indicate where information is provided
and to cross-reference
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9 Lifecycle Management

Concepts of Q10 apply to drug substance and encourage use
of science and risk based approaches at each lifecycle stage

Mfg process performance should be periodically evaluated
Systematic approach to knowledge management

Change management (Continual improvement)
Proposal on how specific future changes may be managed
Evaluate the impact of the change on the drug substance
= Appropriate testing to analyse the impact of the proposed change

= For chemical entities the appropriate testing could be on an
intermediate or DS

Movement within Design Space does not require regulatory approval
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10 lllustrative Examples

m Provide examples of implementation of concepts

m Not intended to create any new expectations beyond current
regulatory requirements

11 Glossary
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What Q11 does not do:

m Define regulatory flexibility
m Define critical

m Define starting material based strictly on
number of steps
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Value of Q11

m Recognizes that traditional and enhanced are
not mutually exclusive

m Gives context for scientifically justifying control
strategy

m Provides general principles for defining Starting
Material

m Allows these SM general principles to apply to
semi-synthetic processes

Disclaimer: This is MY opinion
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Is ICH worth the effort?

Top Four Reasons.

4. Allows discussion / debate of draft and proposed
expectations face-to-face with regulators

3. Allows all parties to hear each other’s concerns
including probable unintended consequences.

2. Allows debating specific wording with regulators and

hearing underlying meaning of specific words
1. Reduces regional specific guidance

Disclaimer: Also MY opinion

March 2012
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Rodney Parsons BMS
Jonathan Walker BMS

Andrew Gee Boehringer Ingleheim

Linda Hendricks Centocor
Vincent Djuhadi Cephalon
Carly Evans Genzyme
Clive Meerholz GSK

Vance Novack
Betsy Fritschel
Wendy Mavroudakis
Sally Anliker

Mark Butchko

John Lepore

John Curran

Tim Watson
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Thank you
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