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1.  Welcome and introduction (09:00 - 10:00)
a.  Attendees presentation
b.  Scope of the fraining
C.  Agenda for the day

2.  Technology Transfer  (10:00 - 11:00)
a.  Definition
b. Opportunities along product lifecycle
.  TT process

d. P management
3. /A Section (11:00 — 1.2:00)
LUNCH BREAK

4, OQRMin TT and QRM application (14:00 — 15:00)
a.  PMCO program
b.  ICH Q8 brief introduction

Why GRM in TT
d.  HowQRMinTT
e. TRES

COFFEE BRERK

5. Technology Transfer Approaches - let’s discuss and benchmark
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Technology Transfer Manager
— Ferentino Site, Responsible for TT project managers & coordinators

* Pharmaceutical Chemist by training, got my degree in Rome
e Executive MBA in Pharma Business Administration

* Since June 2008 working for Patheon

* Previously R&D Scientist in Chemi Spa (ltalfarmaco Group)

My career in Patheon started in 2008 as Tech Transfer Project Manager, followed by Technical Business
Manager experience.

The part that | like more about my job is that “We can always make the difference for our stakeholders”

| love scuba-diving, playing guitar, reading fantasy books and business/financial newspaper.
Two sentences summarize my professional approach:

III

e “Fabrum esse suae quemaque fortunae” adding to the original quote “good teamwork helps a lot

e “Ad maiora semper”
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Attendees Presentation

Connecting People, Science and Regulation 4




Diapositiva 4

B2 Please announce here:

Particpants are kindly invited to fill the evaluation forms out after the training course (they will be placed in the training course binder
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Why Joining the training?

Incredible increase of number of Technology Transfer projects
(TTP) in the pharmaceutical environment, both internal & external
and conseqguent increase of attention on Technology Transfer (TT)
handling by Authorities;

* Project complexity is growing day by day;

* Risks of failure is always high;

* Quality Risk Management (QRM) & Project Management  (PM)

skills and knowledge are fundamental for success!
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Morning Topics

1. Technology Transfer — Definition and Main Concepts

N
4[ 2. Opportunities Along Product lifecycle
,

N

3. Planning and Social Intelligence
W

( )
4. Tools for planning

\, WV,

é N
5. Technology Transfer Project Management 5
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Morning Topics
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Some Useful Terminoloc

Technology Transfer (TT) * Receiving Unit (RU)
— The transfer of product and process — The involved disciplines at an
knowledge between development organization where a designated
and manufacturing, and within or product, process or method is expected
between manufacturing sites to to be transferred.
achieve product realization (ICH . Risk Management (RM)
Q10).

— Risk is combination of severity of harm
and probability of occurrence (ICH Q9).

— Applicable to Technology Transfer
Projects — harm is event that could
delay/stop a project

Technology Transfer Project (TTP) is
a set of planned and controlled
actions based on well-defined
acceptance criteria needed to
transfer a technology from a sending
unit (SU) to a receiving unit (RU). o Comparability

Sending Unit (SU) — The demonstration that the quality

attributes are highly similar and that the
existing knowledge is sufficiently
predictive to ensure that any differences
in quality attributes have no adverse
impact upon safety or efficacy of the drug
product (ICH Q5E).

The involved disciplines at an
organization from where a
designated product, process or
method is expected to be transferred.
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Technology Transfer

Definition and main concepts

A process for conceiving and implementing a new/novel application for an existing

technology (Reisman, 1989)

The technology transfer consists of actions taken ....to realize the quality as

designed during the manufacture (NIHS, 2005)

A logical procedure that controls the transfer of an established process together
with its documentation and professional expertise to a site capable of reproducing
the process and its support functions to a predetermined level of performance

(WHO Guideline on transfer technology, 2008)
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Technology Transfer

Definition and main concepts

The Technology Transfer Project (TTP) is defined as a set of planned and
controlled actions, based on well-defined acceptance criteria needed to
transfer a technology from a sending unit (SU) to a receiving unit (RU).

The Technology Transfer implies four main topics:

Technical knowledge

Documentation management

Project management

Personnel training and skills

PDA — PMCO Program — Technical Report N.65
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Technology Transfer

Definition and main concepts

The Technology Transfer Project (TTP) is defined as a set of planned and

controlled actions, based on well-defined acceptance criteria needed to

transfer a[technology from a sending unit (SU) to a receiving unit (RU).

Technology = Drug

Technology Transfer Projects must have product quality, product safety and

process performance as primary objectives.

Good Transfer Good, Reproducible, Safe Good & Safe Product
Practice and Effective Manufacturing delivered to the Patient
| Practice |
Connecting People, Science and Regulation 11



Technology Transfer

Definition and main concepts

The Technology Transfer Project (TTP) is defined as a set of|planned and
controlled actions, based on well-defined acceptance criteria needed to

transfer a technology from a sending unit (SU) to a receiving unit (RU).

Scope of the project must be clearly stated and agreed upon within the team

and a structured plan needs to be developed.

Project is a sum of non-repetitive activities which are:
- addressed to a particular goal

- have to be performed in a defined time range

- employ defined resources

- and are managed by a team.
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Technology Transfer

Definition and main concepts

5 main steps!

1. Planning
a. Definition of Project Scope and Rationale and the overall project plan
b. Technology and Knowledge clearly stated

Delvierables defined

o

d. Control philosophy agreed

e. Risks evaluated and mitigation plan defined
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Technology Transfer

Definition and main concepts

5 main steps!

2. Process Readiness

Control and Achieve the readiness set for the poject

a.
b. Each TT phase and milestones has its own readiness

o

Stage/Gate step along the project exeution
d. Process changes tracking and handling

e. Training and expertise challenge
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Technology Transfer

Definition and main concepts

5 main steps!

3. Implementation and Qualification

a. Facility modification

b. Equipment installation and modification
c. Analytical transfer
d. Cleaning and environmental monitoring
e. TT batches
f.  Process Validation
Connecting People, Science and Regulation 15



Technology Transfer

=229  Definition and main concepts

5 main steps!

4. Licensing & Manufacturing

a. Regulatory submission

b. Monitoring of the manufacturing batches
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Technology Transfer

=229  Definition and main concepts

N4

5 main steps!

5. Project Closure

a. Continuous improvement

b. Lesson learned
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Technology Transfer

Definition and main concepts

O Applications of technology transfer must be GMP based and rely on well-

documented knowledge.
O Specific acceptance criteria (objectives), must be defined in advance.

O The scope of the TTP must be clearly stated and agreed upon by the
TTP team.

Q Transfer drivers and control philosophies should be put in place and

agreed between Sending unit and Receiving Unit

Connecting People, Science and Regulation 18



Technology Transfer

Definition and main concepts

Success Criteria?

"You can tell pharmacy we finally have
three batches of on-spec product.”
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Morning Topics
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Technology Transfer

Definition and main concepts

Stages in the Development of a New Medicine
| | |

j Exploratory '
Development

Discovery

4 —10 years Regulatory

Development
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|

|
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|

|

|
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|

| |
Patents : Phase III - Clinical Trials
|
|

4 | 4 |

|
| Build/Select API : Built/Select |

Sales

| Manufacturing Manufacturing |
Facilities Facilities
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Technology Transfer

Definition and main concepts

&=T YRS

CLINICAL TRIALS

—_

5,000 -10,000 ONE

Compounds Compounds Compounds FDA-APPROVED
DRUG

.\\
20 - 100 100 - 500 1000 -5,000
Walunteers Wolunteers Wolunteers

IND Submitted N DA Submitted

PHASE 4
Pre-discovery Past Marketing

Total Cost: => 51 billion Surveillance
Duration: 10 - 15 years

Connecting People, Science and Regulation




Technology Transfer

Definition and main concepts

Different pharmaceutical Technology Transfer Project contexts can be managed,;
each with specific peculiarities; assuming the technology to be transferred is the

drug manufacturing process, several possibilities arise:

*Development to clinical phase TTP
*Clinical Phase to Commercialization TTP

eCommercial TTP

sIntra-company site to site TTP

sInter-company site to site TTP
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Technology Transfer

Definition and main concepts

|dentify

Connecting People, Science and Regulation

Relationship
Foundation

Commercial
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Technology
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Technology Transfer

Definition and main concepts

The Technology Transfer Project (TTP) is defined as a set of planned and
controlled actions, based on well-defined acceptance criteria needed to
transfer a technology from a sending unit (SU) to a receiving unit (RU).

The Technology Transfer implies four main topics:

Technical knowledge

Documentation management

Project management

Personnel training and skills

PDA — PMCO Program — Technical Report N.65
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Technology Transfer

Definition and main concepts

Technical

features dynamics

Team

| |
~V ~V
Planning Social Intelligence

Connecting People, Science and Regulation




Technology Transfer

Team not individual!

3.4.2 Multidisciplinary Technology Transfer Project Team

Each pharmaceutical TTP requires the involvement of a well-trained, multidisciplinary team at both
the SU and RU. The team needs such soft skills as leadership, effective communication, and pharma-
ceutical market access principles. The team also needs the following technical proficiencies to drive
the team toward a positive outcome:

» Quality assurance = Finance = Research and development
» Quality control + Maintenance » Regulatory affairs
« Manufacturing + Environment, health, and » Legal issues

safety "

« Engineering Project management
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Technology Transfer

Team not individual!

Table 3.4.2-1  Technology Transfer Organizational Components

Category of
Responsibility

Administrative/ | * Monitor the TTP through gate reviews, and be available for advice and consult

Roles

Regulatory = Represent the interests of upper management during the project
* Monitor the budget and investment expense forecasts

= Serve as liaison with regulatory authorities and other parties involved in the process
Operational * Transfer and implement the technology being transferred

* Transfer the technology from the SU

= Implement the technology at the RU

* Monitor and coordinate the project

* Plan and monitor project development

= Suggest corrective actions and contingency plans when needed
* Guarantee the performance of planned activities

* Engage the teams and gain their active participation

* Update management and other stakeholders on project progress
= Ensure fulfillment of quality requirements
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Technology Transfer

Team not individual!

Table 3.3.1-1

Project Stage
Planning

Responsibilities of the SU and RU

suU
|dentify relevant documents

Implement SU-provided documents

Process
Readiness

Transfer documents to RU
Review document implementation at RU

Train RU personnel

Organize validation and implementation plans

Validate and implement the technology being
transferred

Train personnel

Implementation
and Qualification

Support RU during validation, start up, and
follow-up

Support RU in failure and gaps evaluation
after startup phase

Support RU during improvements identification
and implementation

Execute start up, evaluate resulis

Solve any failure or deviations occurred during
startup phase

Identify potential improvements after start up
data evaluation

Closure

Support and sponsor RU in the continuous
verification phase after start up

Continuous verification and improvement
plan set up

Connecting People, Science and Regulation
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Technology Transfer

Team not individual!

4 )
Upper Management Budget Manager
Project Committee Project Facilitator
Project Manager L= T&ﬁ;ﬂiﬂmamw
Business Administrative/Regulatory W,
Development
Process ™
Sending Uit Leader Receiving Unit Operational
Leader
Project
Implementation
Sending Unit Receiving Unit (Dperational
Translation)
o J
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Technology Transfer

Definition and main concepts

Main External Stakeholder \ Internal Stakeholders \
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Technology Transfer

Definition and main concepts

Connecting People, Science and Regulation

Personnel training
and skills

Documentation
management

Project
management

Technical
knowledge

32




Technology Transfer

Definition and main concepts

Team work, most of the time
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Technology Transfer

Definition and main concepts

An organizational model that identifies the people or groups responsible for each task must
be developed and identify which matters are subject to risk-based decisions.

The risk determination of the subjects will provide the group with the necessary awareness of
risk.

Often a light matrix approach is preferred. The hierarchical relationship between a project
figure (such as an SU leader, technology transfer department, or SU staff member) is
maintained in a priority way (bold arrow). This organizational model minimizes the impact of

the transfer activities on the routine activities of the units involved in the transfer

Director
Headof | | Headof Head of
_ Function1 __Function2 | Function3
PM o — — ‘ SUL ‘ TTF SU Member ‘
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Technology Transfer

Definition and main concepts

Each team in the RU and SU should be coordinated by a team leader who is the “owner” of the
technology project and is responsible for implementing the technology at the RU or SU (e.g.,

manufacturing in the case of transfer of an industrial process).

The SU and RU technology team leaders should regularly update the project manager on the
progress of the activities, budget use, potential technical or economic issues, and proposed

corrective actions.
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Morning Topics

—[ 3. Planning and Social Intelligence J—
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Technology Transfer

Definition and main concepts
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Technology Transfer

Definition and main concepts

The success of a Technology Transfer is largely
related to the communication skills and
relationship of the Technology Transfer team
members.

* Open communication between team members
« Effective and timely communication

* Direct communication between subject matter
experts

The Technology Transfer leader facilitates meetings and communication
between teams
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Technology Transfer

Definition and main concepts

Upper Management |

: Technology Transfer Team :‘TTT]'i

Project Manager IPIII!_-'I—H Bred gt Manager (BM) -II—II-! Projoct F acilitaton |PF| I

_mrormation. Infarmation
W Conauling
S LEVEL: ADMINISTRATIVE' REGULATORY
Technolooy Transfar
Functicas(TTF}

Semding Unit Leader fecsving Unit Leader
(5UL) [RUL)

Sendimg Unat (50U}
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Technology Transfer

Definition and main concepts

1) Weekly Technical Call
2) Weekly Project Management Call

3) Monthly Stirring Committee

(c)2000 Benoil Leblanc

4) Business Review meetings

Cultural / organizational differences to be considered and assessed!
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Morning Topics

—[ 4. Tools for planning

251
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Technology Transfer

Definition and main concepts

* Project Gantt
« Action List

» Decision List
* Risk Register

» Activities completion tracking

Define scope, plan, execute and track

Connecting People, Science and Regulation



Technology Transfer

Definition and main concepts

Project Gantt - Microsoft Project
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Technology Transfer

Definition and main concepts
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Technology Transfer

Definition and main concepts
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Technology Transfer

Definition and main concepts

Knowledge management and transfer are key requirements of the TTP for preserving

product quality and process performance after technology transfer.

Because of the large amount of multidisciplinary information collected, evaluated, and
elaborated during the TTP, a systematic approach to acquiring, analyzing, storing, and
disseminating information related to the technology should be considered and customized on

the basis of the team and the project.
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Technology Transfer

Definition and main concepts

» Batch records & Bill of materials

» Item specifications and justifications

e  Summary of stability

« Lists of potential impurities and degradants and typical levels

e  Starting materials and material safety data sheets

* Assay-related documents

»  Drug master file for active pharmaceutical ingredients (APIs) and excipients

e Qualification of bioburden tests

e  Solubility profiles

 Process flow diagram that provides a rationale for the synthesis, route, and form selection; technology
selection; equipment;, clinical tests; and product composition

« Vendor qualification (for transfers to contract manufacturing organizations [CMOs])

»  Training protocols

»  Process validation report and master plan & Cleaning validation protocols and reports

* Project implementation plan & Risk assessments performed for the process or testing.
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Technology Transfer

Definition and main concepts

Technology Transfer Protocol

A roadmap must be designed from the very beginning of the project to ensure
comprehensive project management. The SU and RU should jointly develop a
TTP plan that will govern the entire project. Critical inputs to the technology

transfer plan include a regulatory strategy and a gap analysis

Outputs of this stage include a finalized project plan descri bing activities,

resources, schedule, and project risk assessment.
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Technology Transfer

Definition and main concepts

The Technology Transfer Protocol document should drive the overall process and

define the strategic approach by describing at least:

« The manufacturing process being transferred

< Sampling and testing steps

* Roles and responsibilities of the SU and the RU

* RU’s equipment and facilities

« A brief description of both sites (SU and RU) that includes gaps and/or differences
« Documentation requirements

* Project schedule, including roles and responsibilities of personnel (a Gantt chart is helpful
here)

« Technology transfer tools, including templates
* Risk list and mitigation plan
« Correlations to previous and subsequent tasks
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Technology Transfer

Definition and main concepts

* The technology transfer protocol must establish the context for the TTP, including
internal and external contextual factors and which risk-management tools to use.
The external context might include competitive, financial, regulatory, legal,
environmental, and cultural aspects. The internal context can involve company
policies and procedures, systems, operational objectives, personnel training and

knowledge, available resources, and culture.

« All personnel with management roles in the transfer, including the two team
leaders, should agree to and sign the project plan. A gate review by senior
leadership (or sponsor) is used to make visible the plans and risks and provides
approval to move to the next stage. In same cases project committee, which has a

mainly consultant role, could be useful for the success of the project.
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Technology Transfer

Definition and main concepts

Technology Transfer Protocol involves:

U Procedure in place to handle documentation exchange, review and

evaluation within unit and between S & R units

Q Reviewers list and approvers list
Q QA/RA overall super-visioning of the document and its contents
Connecting People, Science and Regulation 51



Technology Transfer

Definition and main concepts

SOP for Handling project documentation
O Chapter 1. Application area: Which kind of documents are needed
O Chapter 2. Responsibilities: Who is responsibile for what

O  Chapter 3. Documentation flow:
> How the documentation is received from the SU
> How it’s distributed among the team
> How it's stored and numbered
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Technology Transfer

Definition and main concepts

Visual Management support

Documentation
from SU

SN

Distribution of the documentation
to the SMEs

MNew
documentation or
information
needed

Ewvaluation

Mumbering and internal filing

Receiving site Internal
documentation Editing and
Issuing
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Technology Transfer

Definition and main concepts

SOP for Project Handling

Chapter 1. Application area: Which kind of projects are managed
Chapter 2. Main roles: Who is involved in the project

Chapter 3. Responsibilities: Who is responsibile for what
Chapter 4. Project identification procedure (codes, numbering)

Chapter 5. Project planning tools

o o O 0o 0O O

Chapter 6. Project monitoring and closure tools
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Technology Transfer

Definition and main concepts

Visual Management support

Documentation from SU

|

TT Project Manager

v
Documentation and
Project Goal sharing

h

» Project Team Definition

¥

Project Plan definition

Y

Execution and Monitoring
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Technology Transfer

Definition and main concepts

Change control form

O The RU should manage the transfer via its change control procedure, and a general
risk management analysis should be performed to evaluate the impact of the process
on the affected departments.

O The RU should then translate the R&D information and procedures (e.g., specific
activities, batch records) and adapt the process flow to fit the designated department
through creation of specific procedures.

O Analysis of raw and auxiliary materials should be performed to identify and qualify
suitable suppliers and materials. A risk management approach should also be applied
classify and evaluate the impact of process changes aimed at optimizing the process
itself.

O In the course of scale-up, process parameters and equipment may be subjected to
change. Procedures should be in place at the RU to efficiently manage any changes
while maintaining traceability.
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Technology Transfer

Definition and main concepts

CCF should take into account any documents submitted to regulatory
authorities and the possibility of their amendments.

Filtration areas & Media

Operating pressures and flow rates

Process hold times

Cleaning solutions/procedures and rinse volumes

Devices (e.g., changing from housing to a filter-press for depth filtration)
Disposable containers versus stainless steel (or vice versa)

Process development reports should detail the rationale to support any changes. The
application of good documentation practices and design of experiment techniques
during process development are fundamental to support these changes and the
application of GMPs during clinical manufacturing.

O Insertion of new steps or modification of process flow should be carefully evaluated
from quality and regulatory points of view.

O In the event of a substantial process modification, the transfer should be put on hold
and feasibility studies performed again.

(I Iy Ny By N O I
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Technology Transfer

Definition and main concepts

Commercial
i Operations ...

“l think you need a few more
details here in the Transfer protocol”
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Morning Topics

—[ 5. Technology Transfer Project Management ]—
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Technology Transfer

Definition and main concepts

rounlesnooting

\egotiation
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Technology Transfer

Definition and main concepts

The Tech Transfer Project Manager

- In depth knowledge of the site (manufacturing areas and equipment, quality control, quality
assurance) GMP, regulations, process flow, markets, new tools for project management. All of which
are updated continuously.

- Highly Motivated and a strong sense of ownership and urgency .

- The TTPM must be a person capable to manage and influence all the functions on the site i.e.
strong ability in keep control over all the aspects of a project and communication to the client/project
needs with a high level of transparency. The TT must stay in the heart of the process and
manage all aspects .

- Every decision must be challenged in the interest of the client and the project.

-The Project Goal is at the center of our activities! Managing the project and the product in

respect of GMP rules and timelines. Keeping control of the financial and legal implications of all the

activities to be delivered.
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Technology Transfer

Definition and main concepts

— TTPMs are the “ General Manager of the project” for our clients

— Take ownership of project/product opportunities and drive them from early quotation stages to
manufacturing and routine supply:

» Relationship management — Key window for the sending unit into the receiving unit
» Relationship management — Key and entrusted by all the members of the TT team
» Project/ Opportunity Cost Evaluation and Budget management

« Contract Negotiation and ongoing MSA maintenance

* Project Management — leading all company functions, Operat ions, Quality, Finance,
Quotation group, Business development and Account executi ves.

» Financial Reporting — revenue forecasting

The TTPMs have a strong site technical knowledge linked with business acumen

...... is all about leading without authority to create collaboration among component teams by
managing at interfaces to maximize program benefits realizations Skills are far more important
than any process

Connecting People, Science and Regulation



Technoloqgy Transfer Project

e “A project is a temporary endeavor undertaken to create a unique product,
service, or result”

* Project Management is: “The application of knowledge, skills, tools, and
techniques to project activities to meet the project requirements”

* |nitiation

« Planning

» Execution and Control
e Close Out

» Deliverables: licensed manufacturing of a robust process

» Timeline: from siting decision to license approval and commercial
manufacturing

» Application of Project Management tools
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Project Plan

e Responsibilities

» Resources

e Duration

Project Plan e Status monitoring
e Tasks

e Governance plan

« Strategies — Regulatory,
Process Qualification,
Manufacturing

Components
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Technology Transfer

Definition and main concepts

Data Analysis
Realization
ww | Implementation .
' . ® & \@
£ o T , B | "-]’4
i : P L |
Definition B o

Assessment
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Technology Transfer

Definition and main concepts

* Regulatory file
» Technical data
* EHS data

Project

specifications Data gathering

Preparation Realization

Definition

* Analytical &

» Documentation . * Equipment
study SeEEEs el O Ukl qualification - Validation - Market
definition , . report authorization
* Engineering o
batch - Variation file * Validation
« Validation - Stability study batcr?es release
batches * Routine
 Validation production
- Planning Master Plan * Master BPR organization
+ CPP « Technology * Engineering - Lesson Learnt
- Risk Analysis Transfer plan Batch Protocol
- Analytical * Process
master plan Validation
. rotocol
+ Specifications P
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Technology Transfer

Definition and main concepts
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Some Useful Terminoloc

 Risk
- combination of the probability of

occurrence of harm and the severity of
that harm

o Quality Risk Management

- Quality risk management is a systematic
process for the assessment, control,
communication and review of risks to the
quality of the drug product across the
product lifecycle.

Connecting People, Science and Regulation

Risk reduction

- processes for mitigation or avoidance of
quality risk when it exceeds a specified
(acceptable) level.

Risk acceptance

- formal decision to accept the residual risk or
a passive decision in which residual risks are
not specified

Risk communication

- sharing of information about risk and risk
management between the decision makers
and others
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ICH & Risk - http://www.ich.org/

Contact GClossary FAO= Login

harmonisation for better health O S E M

oL + [

Welcome to the ICH official website - ﬂ
Help to Shape the ICH

The International Conference on Harmaonisation of Technical Requirements for Registration of Fharmaceuticals for Human Use (ICH) Guidelines
15 unigque in bringing together the regulatory authorities and pharmaceutical industry of Europe, Japan and the US to discuss scientific
and technical aspects of drug registration. Since its inception in 1990, ICH has gradually evolved, to respond to the increasingly global
face of drug development, so that the benefits of international harmonisation for betier global health can be realised worldwide ICH's
mission is to achieve greater harmonisation to ensure that safe, effective, and high quality medicines are developed and registerad in
the most resource-efficient manner. Download the ICH 20th Anniversary Publication

by responding to one of our
consultations. Your contribution
will then be considered by the
relevant ICH Working Groug.

!
Draft Guidelines

Q&A Documents w

Discover ICH Products

M4: CTD

The agreement to assemble all the Q, S, and E information in a common
format (called CTD - Common Technical Document ) has revolutionized
the regulatory review processes... (more) (11 Faf

otz i
10 February 2074

Recent News

P

Invitation to Submit an
Expression of Interest for the
MSS0O Tender

ICH is considering a Call for
Tenderin 2014 forthe contract for
the MedDRA Maintenance, ..

ICH Training

= L TERTEf ST IR AT ST

(A Y Pt s o O B WY O R - —ih




ICH

harmonisation for better health

VIsion ; souticH 1 &
Mission

|CH's mission is to make recommendations towards achieving greater harmonisation in the interpretaticn and application of technical
guidelines and requirements for pharmaceutical product registration, thereby reducing or obviating duplication of testing carried out
during the research and development of new human medicines.

Launched in 1990, ICH is a unique undertaking that brings together the drug regulatory authorities and the pharmaceutical industry of
Europe, Japan and the United States.

Regulatory harmonisation offers many direct benefits to both regulatory authorities and the pharmaceutical industry with beneficial
impact for the protection of public health. Key benefits include: preventing duplication of clinical trials in humans and minimising the
use of animal testing without compromising safety and effectiveness; streamlining the regulatory assessment process for new drug
applications; and reducing the development times and resources for drug development.

Harmonisaticn is achieved through the development of ICH Triparite Guidelines. The Guidelines are developed through a process of
scientific consensus with regulatory and industry experts working side-by-side. Key to the success of this process is the commitment
ofthe ICH regulators to implement the final Guidelines.

Contact Glossary FAO=s Login

g°gM

O S -

Quote

"Coming together s a
beginning. Keeping together
{5 progress.

Working together

IS -
success.” ,‘ ,,:F
Henry Ford '

ICH at a Glance...
Cverview of ICH - Presentation

Cverview of ICH - Summary
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ICH & Risk - http://www.ich.org/

Stability Q1A - Q1F

Analytical Validation Q2

Impurities Q3A - Q3D

Pharmacopoeias Q4 - Q4B

Quality of Biotechnological Products Q5A - Q5E

Specifications Q6A- Q6B

A\

Good Manufacturing Practice Q7
Pharmaceutical Development G
Quality Risk Management Q9

Pharmaceutical Quality System Q10

Development and Manufacture of Drug Substances Q11

Cross-cutting Topics
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ICH & Risk - http://www.ich.org/

« It is commonly understood that risk is defined as the combination of the probability of

occurrence of harm and the severity of that harm.

* In relation to pharmaceuticals, although there are a variety of stakeholders, including
medical practitioners as well as government and industry, the protection of the patient

by managing the risk to quality should be considered of prime importance.

« Itis important to understand that product quality should be maintained throughout the
product lifecycle such that the attributes that are important to the quality of the drug

(medicinal) product remain consistent with those used in the clinical studies.
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ICH & Risk - http://www.ich.org/

Two primary principles of quality risk management are:

* The evaluation of the risk to quality should be based on scientific knowledge and

ultimately link to the protection of the patient;

» The level of effort, formality, and documentation of the quality risk management process

should be commensurate with the level of risk.
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ICH & Risk - http://www.ich.org/

Quality risk management activities are usually, but not always, undertaken by
interdisciplinary teams. When teams are formed, they should include experts from the
appropriate areas (e.g., quality unit, business development, engineering, regulatory affairs,
production operations, sales and marketing, legal, statistics, and clinical) in addition to

individuals who are knowledgeable about the quality risk management process.

Decision makers should

» take responsibility for coordinating quality risk management across various functions

and departments of their organization and

» ensure that a quality risk management

Connecting People, Science and Regulation



ICH & Risk - http://www.ich.org/

The quality risk management (QRM) is “a systematic process for the assessment, control,
communication and review of risks to the quality of the drug (medicinal) product across

the product lifecycle.”

Initiate Quality Risk
Management

Risk Assessment |

Risk Identification

€ - > Risk Analysis i

v c

>

Risk Evaluation &
2 =
s =1 z

— f+2]

- o
3 |
c Risk Control v ]
3 o
E Risk Reduction 3
o [1°]
o [ - l 3
% 3
o Risk Acceptance | =3
[ w

L 2
<—>( Output/Results )

Risk Review i

[ — — > | Review Events [
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ICH Q9
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ICH & Risk — PMCO Program

The Product Life Cycle

thl'mannuhcal Technology Commercial Product
Transfer Manufacturing Discontinuation

L]
Quality Risk
Management .

' www.pda.org/pcmo
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ICH & Risk — PMCO Program

Risks of Technology Transfer

1 Often,

poor attention to its objectives (e.g., too tight or too broad process

specifications) destines a TTP for failure. Technology transfer can affect drugs and
patients. Consequently, in all technology transfer activities that a project team
designs and executes, the team needs to keep in mind the scope of the
technology being managed and the potential impact of technology transfer failure.

1 Some common risks are:

Lack of information

Objective that is not clear (or clearly defined) or not properly communicated and/or
shared

Poor preliminary assessment with lack of changes identification
No or poor assessment of the effects of changes to the objective
Lack of project management
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ICH & Risk - http://www.ich.org/

As applied to Technology Transfer (TT), QRM can be useful to cover the risks involved
in the process being transferred from the sending unit (SU) to the receiving unit (RU)

as they relate to the maintenance of product quality attributes

Some risk management tools mentioned in ICH Q9 applicable to TT are:

« Basic risk management facilitation methods (flowcharts, check sheets, etc.)
* Failure Mode Effects Analysis (FMEA)

» Failure Mode Effects and Criticality Analysis (FMECA)

* Fault Tree Analysis (FTA)

* Risk ranking and filtering

« Supporting statistical tools
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Stage Gate

1
Planning
2

Process
Readiness

3

TIP
implementation

and Oualification
4

Licensure &
Manufacturing

ICH & Risk — PMCO Program

Strategy

Analytical and Quality
Control Testing

Regulatory

Process

Facilities/ Engineering

Risk Management and
Components

Perform preliminary risk assessment prior to beginning late-phase development using risk ranking and/or preliminary hazards analysis approach.

Update preliminary risk
assessment (transition
to PHA)

Update risk assessment
(transition to PHA) for
SU and RU readiness for
AMT

Risk mitigation through
SLA and quality agree-
ment between SU and RU

Review and update risk assessment/PHA from stage gate 2 if necessary.

Mitigate identified high risks.

Update risk assessment
(transition to PHA) for
manufacturability of
late-phase development
process

Update risk assessment
(transition to HAZOP)
for operating process at
manufacturing site

Update risk assessment
(transition to

PHA) for RMs/

components, including
assessment of the im-
pact of any changes in
the suppliers or manufac-
turing sites of the RMs

Convert PHA risk assessment from stage gate 3 to FMEA/FMECA risk assessment, including re-evaluation of risk ranking after risk mitigation plan implementation

Update risk assessment
from stage gate 4 for
commercial process

Complete risk assess-
ment for SU and RU
readiness for AMT

Risk mitigation through
SLA and quality agree-
ment between SU and RU

Update risk assessment
for manufacturability of
commercial process

Update risk assessment
{HAZOP) for operating pro-
cess at commercial site

Update risk assessment
for RMs/components, in-
cluding assessment of the
impact of any changes in
the suppliers or manufac-
turing sites of the RMs
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ICH & Risk — PMCO Program

1 The selection of a risk management approach should be done at the beginning
and applied along the TTP. This approach will facilitate decision-making at
different points throughout the TTP while ensuring that all activities are

performed in a manner that protects patient safety.

1 To realize the utmost benefit from QRM, companies must adapt their culture,
systems, and procedures. They must shift from a risk-averse to a risk-aware
culture by creating procedures and tools that enable individuals to apply
benefits from QRM to the TTP
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ICH & Risk — PMCO Program

As applied to Technology Transfer (TT), this activity, done at the beginning of the
project, can detect the most likely potential causes of technical failures and allow

planning for mitigating those risks.

Following ICH Q9, the risk can be estimated based a combination of three main
factors:

«Severity (S)

*Occurrence (O)

*Detection (D)
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ICH & Risk — PMCO Program

Severity considers the potential impact on the quality attributes of the product and hence

on patient health.

It can be rate based on the table below

Severity Risk Classification

Mo impact on the product’s quality attributes or on patient health Negligible 1
Moderate impact on product’s quality attributes and on patient health Moderate 2

Severe impact on product’s quality attributes and on patient health m
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ICH & Risk — PMCO Program

The occurrence factor is defined as the frequency of occurrence of the event. Ina TTP
phase, occurrence is based on the combination of the SU knowledge of the product and

the RU experience on process.

It can be rate based on the table below

Occurence Risk Classification

Highly improbable or impossible that the negative event occur Remote

Some possibility that the negative event will occur Medium 2

Highly probable or certain that the negative event will occur

Connecting People, Science and Regulation



ICH & Risk — PMCO Program

The detection factor is defined as the probability of detecting the events if they occur,

based on the control system in place.

It can be rate based on the table below

Probability Risk Classification

Highly probable or certain that the negative event will be detected by
: Remote
the control system in place

Some possibility that the negative event will be not detected by the
control system in place

Medium 2z

Highly improbable or impossible that the negative event will be
detected by the control system in place
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Technology Transfer

Regulatory Compliance

Product/process regulatory assessment: - Assess and Plan since the beginning

] Submission file review:
= |s the dossier available?
= |s the approval letter from the market countries available? Is the approval still pending?
= Which procedures has been used for the submission?
= Are review processes ongoing for the product?
= Does a gap analysis between current submission and current process exist?

] Process specific review:

= Is there any BS change? If yes, is it within the 10x?
= Is there any CPP change?

= Is there any IPC/FP/incoming change?

= |s there any equipment change?

= |s there any process step change?
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Technology Transfer

Regulatory Compliance

Product/Process regulatory assessment:

1 Analytical assessment:

= APIl/raw materials:
= Which is the origin of the APl and RM? (EU, non EU, RoW)
= Are those compliant with GMP/ICHQ7A? (QP declaration on FP)
= Does APl has a DMF, CEP?
= Are all the certification available? (TSE/BSE, Residual solvents, genotoxic impurities, metal catalyis components)
= Which are the storage conditions, retest conditions, expiry date?
= FP:
= Which is the status of the analytical methods? Fully validated, assessed, etc
= As a part of the transfer project are we going to change the analytical plan?
= As a part of the transfer project are we going to change the limit ranges?
= As a part of the transfer project are we going to change the stability specs or the storage/shipment conditions?

1 Primary packaging
1 As a part of the transfer project are we going to change the primary packaging components?
1 Which are the tests on those primary packaging components?

:> Assess and plan before start!
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Technology Transfer

Regulatory Compliance

Q Gap Analysis / Summary Form

= Issuing of a formal Gap analysis in which RA requirements and RA strategy are detailed. Data to be
generated during transfer have to be highlighted as well.

a Project execution

= Always include RA input on the technical documentation issued along the project (i.e Process
validation and equipment validation documents, specifications, MBR, Analytical methods)

Q Project end

= Based on Regulatory strategy and market destination requirements, edit and circulate among the
project team the submission file.
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Technology Transfer

Regulatory Compliance

“Triangle Approach”

Sending unit (B)
(manufacturing / Analytical service / PCK)

Regulatory compliance during transfer

Marketing Authorization Owner (A) Receiving Unit (B)
(market authorization and product (manufacturing / Analytical service /
dossier) PCK/Releasing)
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Technology Transfer

Definition and main concepts
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Technology Transfer

Definition and main concepts

E E .

TT List Manufacturing Analytical Packaging Gap analysis

F.

P=

Project Plan
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Client Drug Manufacturing / =
Process Information \ (gj. UJ—J

A 4

Analysis
Y -
D)
/ < M
Finished Product MO Dr“? 7 U=
Information Manufacturing
Process Definition
A 4 A 4
Analysis Analysis
Y Y
Finished Product
Quality Attributes Main Variables
(QA)
Risk Analysis (RPN)

A

Mitigation Plan and
Actions List
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ICH & Risk — PMCO Program

STEP 1 — Definition of the Quality Attributes of the product (SU -> RU)

List of main ilmms
conzidored Tor the Ratatve Varizbles
evaluation
Mixing g"“g : Identification
Holding i Wrapping
g Crimping : i
Process Compounding : i Visil inspaction
Grada C filtration SE!”M;“EF 2 Sacondary packaging
Grada A firation mEtaail 5 il Line chaaning
Stoppers Filtats
Primary packaging and GMP Fiiad tuba
i Vigls Disposable tubas
Seals Disposable bag
7 AP pk APl dansity e .
APl and axcipiont atinbutes A appecaiis AP osmolity Excipient atfnbmos

STEP 2 — Definition of the Process Variable (RU)

Appaaranca pH Volume in containagr
|dentity Density 20°C Cosmatic sppearance
Aszay Osmalality Starility

Imipurity Particle matter Endotoins
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Mitigazion Plan

pH

Diszofsion tima nsuffciesn for comalate
diszofution and an homogenous sysl=m

Dsmalaity

Dizscistion spead irsufficient for completa
dissaiution and an homogenous systam

device of the tank uzed in the RL will be challengad
Mizing stucias will be agreed with: the SU and
periomned dunrg the engnasnng batch

Appearance

Wiirg systemn not spproprats 10 geraniee
uniarm batch mising

Tha User Requirements of the RU tank have
proparly dafined the mixing rasds based on the
charactenstics of the colicidsl eystem.

The iilial evaluation end information sharing
betwasan 5L, AU and the depasshls technology
Supplier kave denthad the appropeiate madng
devica

The PO challenge of the moong system wall in-

cluda approprials tests sugosstad by the supplier’
mamer of the technology

Mixing, .
Process Compounding e

Ternperaturs of the system out of rangs
specifisd by the SU

N further action needed. The colloidsl eystem
is not sersifve to temperature. The RY WH loop
coofing and temperature control systam will
guareniee 3 15-25°0 mnge.

Sampling mode device mpact on the
analyss resudts

Tha samping system will be made of pharmaceu-
Bical grade glass. The Sl have colected data on
compatibilty and the solution is deciered compat-
inle with glass devices

Praparation time impact on boburden level
of the final compoordad snlution

Validation actiities will inclods hold Gme chal-
lenges acconding (o a dedscated profocol
Chemical charsctariztics and microbiclogical at-
tribantes of the solution will be anatyred.

Particiulste

Particle relaass from disposable hosas may
mmpadci the particulate matter profile

Lkse Sificon, Pt-cured, dispeaable hose ceriifiad
for pharmaceatical vse for solation transfec

o address particle release from the hoses gead
in Grade C, filter the solution 3 Emes before filing
.45 um + D202 um in grads C ares and
02202 um in grada A area).
Regerding the particle mlaasa from the hoses
umed an the flling machime, a fined 100 visesl
inapection will be done. Yials with a paricle mat-
tar dafect wel ba rejecizd

Connecting People, Science and Regulation




Mimigarion Plan

Mixing system shedding may impact the Supplier hes provided leachebie) extraciebie
particulata matter profile documantation and cenfications.

Mixing Particia
Compounding|  Msttar : 2 3 18 | Compaiviity studies to be conducted with spaci
Fied anabytical methods with the supplier

Release fmn the fer membrane may Regarding 1he relesse from the fers asad in
impact the particis matter profie of the Grade €, tha saliion & stenke fitesd beios
sobution 3 2 3 18 filling. A final 100% visual inspection will ba
done, Viaks with a partice matter dafect will be
rajacizd.

Fiiter with intagriy ksue can compromis Thez fihter armives in the RU with the integrity
the zierity of tha salation certification of the supphec

According to the RU procadure, eech 0.2270.2 um
[iter is tested after and bafore use.

Leachabla/extractable documentation and cetifi
3 1 1 K| cations wail ba provided by the suppler

[ neaded, specific analyses can be done by
Grade C end the suppher to- identify poesibile laachables and

Grade A extraciables.

Filtratia Adsarption and comptibifity studias will be
Sterity perfemed 2= a parl of the fiter velidation.
Cloggire of the filter with potentiaf impact on tha
stariity of the overall process & evalustad in a pre-
liminany phase of the transfer, including supplise
trial for scale up of ther siza. Analysis of the sxact
flrution system and criticel process parametars
- that will b2 siead during drug manutachening are
onchimo o : \ : 3 recessary. Both Velocity max or Pressure max
tnals ae relisble and can anticipats potantisl
fadures . Media fill challenge of the fltar change
procedee is 4 valid practice to downgrade the &s-
sacigtad rek and szfimate the impact on sieniity
22 @ recult of the fiter change.
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Mitigazion Plan

- Varishls | OA Impscted i yfmnn ok of RPN Cansideration/Action
Ad=orption on the membrane fiter can Adszampdion studkes will be dons as & part of tha
impact denssty, oemolakty and pH of the filtar yalidation.

pH s 2| baghirmpact fas 2 be consderad in the case of
binlogral compounds due to potenisl impact of
changes: in pressnEie concanieione
Dens: Ihcompatiniity betwaan fltsr and soltion 77 Compatibifty stodies wel be done 3= a part of the
- an maodify tha sysiem chemical profile filiar validation
Cingging =sue can heve mmpact on ha me- Tha appmpaats =r= of the fier will be dafined
crohiatogical growih sttribaies end chemical in the AL with a specific lab (nal with the flar
Grade € and characieristica of the solution suppier. The solition will ba filtlered through the
Grade A filt=r il cloggeng cccurs. Volume filieeed, time
Filtraticn Steriity 18 of filtration, suriace ares, and Bow rata will be
enalyrad and comelaisd,
Tha RLI minimsm fiter size will be dafined. &
dedicated protocnl and report will be saved with
the resulis of the nal.

Procass Holding fime before fifration can increass Deing the validation aciivities, the holding times

the binbenden of the compoundad sohition il b challenged according io @ dedicated
Steriity 12 | pmtocel
The chemical charactanstcs and micobiological
gmwih attnbutes: of the solution wil ba anahped
Incormect Alling weight can resut in-out of Mo further actions needad hecauzs the Rl pro-
Volume i | renge comdginer volume 3 cedures e dready n place o perindically check
container the weight of the scistion dosed into the viale dar-
ing filing actiitiss
Fifling Particle rebazasa from the fubs can impact the Certified Sdicon, Py cured, disposable hosa for
1 pariicle matter pofile of the wostion phamaceutical uzes will ba chosen for the ol
Particls 18 an remefer.
A fnal 100% wizual inspaction will be done. Vidis with
& particka matter defect will be rejecied.
Incomect pasitioning of the stopper on the An appropaiats sensor device is in placs in the
Stoppering Sterilty wiaks can resull in incomectly closad contain- k| Al 4o chack the coreciness of the positian of the
&H ghopper on the visk belore the crimpéng atep.
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Wimigarion Plan

Income! sealing af the vials can msult =
coamatic dafects

Mo frther actons needad becsusa according
to the AU standsmd approach, s vabdation of the
crimping will b= done.

The vabdation will take mio conzideration the
coamels: appeaanca of the vials,

Mopreowvar accondng o the AL pocadurs, the
coamatic appearenca of the cnmged vials s
pesincicaly chacked during the batch

Incormec! sealing of the wials can msult ina
non-closurs of the val

o

aidation of the crimgeng step wall ba done.
Daing vaidation, e comeciness of the cremping
wall bz challenged from 3 cosmeatic paint of view
and from a condainer closure poimt of view by dya
intnzsicn Lest Vials will be anatyzad by Uiz
fter imemersson in @ sabution of metiylene bise.

Beeurance of an appropnate stanlity cycle
has to be guaraniesd 1o provide the requred
lethality

8

The teeminal steem stanlizston oycle will ba
welidatad tn quaranies stenlity assurance

pH shift due to thamal stress can modify the
chemical charactanistics erd consequently
the etahility of the solfion after the TS

A techmical regon en the praviaus lote manatac-
turad will be shared between Racaiving end L1
Thea piH shft will ba calculated.

Based an the report, an appmgnste pH mnge prior
to terninal etenlization will be set.

dn n-pocess contred and an appropeate pH
cifetmeant lep prios to: barmingd s berilization will
be imirndiscad in the bateh recond to guarantiss
the comact pH of the finel gieilized solution.

The vabdation baiches manufactured m the RU
wall undenga 2 etability study fo confirm thet no
changes of the system profle cooar

Cozmtic
Appeamrce
-
Steriity
Steriy
Process
Sieam taminal H
Stesikzation s
Appesarce

Flocculation, Cosguiation svants dus ta
theamnal axposwre may impact the use and
the stability of the sohdion

Appearance is one of the 1ests pedormad on
the solution =t the end of the procas: after the
temminal stanlizabon.
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Misigation Plan

ham Varishis | OA Impacted | Poto0is crticabty/cause -.1'"-3"""‘-'[-' h-'r‘nl Detoction | RPN Considration/Action
The incerect satting of the leser printer Mo further action needad, the AU procedure
Cosimets usad fior the wantfication of the wials couwld alraady in placa guemnisss the comeciness of
lderdficatson mpact vial identificetion 1 1 3 the safting of the E=er prmt. Maoreover duming
Appesxoa the production activities the accurscy of the vial
identification label ia chacked periodically.
Wrapping
{Bulk Fig
A defects checkEst that has not bess prop- A checkist dadicated to the prodincts will be
by rewigwad can iead 1o vists sent o the oenarated based on R expariencs and 51U
Visusl Cosmedic | 5U not matchimg 21 expsciation 1 y 4 requirements. The checkRst will be reviewsd and
Irapaction Appeamnce epprowad by the 34 as well. Appropriate imin-
inig will be conmducted for the Visuzl Inspaction
Department oparaton.
Smut_nr
Packaging
Procass Possibla residual matenial from the previoas Specific deaning walidation activities will ba dons
hatch may be transfemed 10 the following 3 7 1 to walidatz the cleaning procadure to be applisd
[atch and could muodfy tha chemical prafils after each batch manufactured.
af the apiiion
Anincorrect ARL can kead to felee evalus- Az 3 part of the cleaning vabdation, appropaats
tion of the cleanfiness sishes of the fine calculaion will be done to define the ARL bazad
Density : 2 . on current gdelnes.
Ling Cleani Dsmaility Al clearing vabdation actnatiezs will be deteiled
¢ T in dadicatad protocols and reponts revesed and
Imgariy epprovad by the UL
Inappeopniate anshytical method can lead o A specific method to enalyzs tha W &t the end
fales resuiis 1 2 : of the cleaning procadure will be developed and
validat=d to guaramiee the acouracy and repro-
ducahiity of the resulis obtained
Crogs-contamenation with other products: 2 3 18 Al fines and meching parts o contact with the pmd-
can compromiza the quality of the sclstion wct will be dedicated to avoid cmss confamination
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Mitigation Plan

Connecting People, Science and Regulation

An impurity from the stoppar can modiby the 2 3 18 Tha slogper componens hawve been chosen by
S sciution chamecal prafils : the 5L durng tha development studies.
The costing meateral can madify the chems- 2 3 18 Thea zame sioppers will be used o guaranias no
cal sohition prafila enamaloes irteraction with stoppsr coating and
Suhsiancas refeased from the stopper or rublsr.
from the coating can rduce Bocculation or Fi 1 & Stabilty deta wers collacted by the SU; na intar-
Nt coaguiation events in the solrtion ection issues wars regorted o AL
Substencas eéesed from the slopper or
from the coating can modidy the sppasrance ' 1 ]
k)
RS of the solution
The bechorden of the stopper cen mmpact the A sk aszecemen will ba dore o compars tha
affectiveness of curmenthy wsed and validsted saveral sioppers curmently used in Rl weth the
Sterit slerility cycles 1 3 9 35U stoppears, to evelimie the possbdity touse &
. glarilization cycle elraady velidated. In the case in
Primary which no comparable stoppers ars found, & new
w stopper sterilization cycle will ba vabdated
manariss Particha Aefease froam the stoppar may impact the 2 3 18 A final 100% visual inspection wil ba dops. Viak
Matter parficle matter profila of the sohstion : wath a particle matter defact will be rejacted.
Imparitiss refeazed from the glass can 2 3 " Type | giasa, USPEF grade will be usad. The
: . Empact the solution pofie walidation beiches produced will be enadyred via
an modify the chemical prufile of the solution ety {Aisg e siihty pgjomen fo o
: e anomakous changes bo the system pofile.
Laschables, entracizbies, and ions can
Appesmnce | induce flocculaton or coagulstion of the Z 1 L]
Wials ayatam
‘igle of finished product can be rejacted for o furthar actioes & needed. INComEng statisti-
cosmetic defects cal chacis will be done on aach lot of vaaks poior
Cosmstic 2 P ' to wse. An sgreement with the suppber = in placs
Appeamnce that defines approprate AlLs for esch defiect
Thasa A0Lg are in line with 1he cosmatic require-
ments recarvad by the SLL




ICH & Risk — PMCO Program

Mitigarion Plan
An incomect depyrogenation cycle can - Vafdation activitses will be done on fhe funnel 1o
pact the endotodn keved of the finel product dederming an spgoanste degyragenation cyde.
2 A mainienance program is o place for 2 the
Endotaxing b equpmenl sied in producton
Tha raw data of each vial dapymgenation cycls
Viaks must be aftached ko the execated BR,
Matarial refassad from the glase can moddy Typa | glass, USPEP grade will be usad. A
: the particle matter prafile of the final product welidztad cycie will be applied 1o wesh the vials
F:aitﬂe 3 bedore the depyoganation stap.
Bl
A final 100% visual inspection will be dona. Vi
with = particle matiar defact will ba rejacted
ot Diamaged seals can impact the crimping Mo Farther actions ars needad. Incoming sististi-
Seal A sipp andior kead to resected vak H cal checks will ba done on sach lot of saalks pror
ppesmnce
Primary fo e
w Filears see filtration s1ep of the Procass saction
Wizl Density Impanitiss from the product contact layer Leachablas/extractables domumentation and
Dsmalsity an modify soltion chemical charactenstics 71 certfcations will be providied by the supplis
pH In czsa of further necasaity. specific ansfyses
can be dang by ihe supphier io denify possible
= Eﬂ;ﬂm“ﬁpﬂﬁmmwd g |leecheties d exractabies
il ] || T A A o I g Compatibilty studies wil be dore togsther with
for solution the supplker with ific analytical methods
i Lsachable and exractable from e pduct 2 W
i Impurty | contact kyer can madify the chamical 77 | Aeproprate L commis of pH, dency, nsmals-
profile of the sohstion ity and appeerance, are ssisblizhed to check the
comactnsss of the salution stnbates.
. Hikaase froem the pendact contact yer of prepared
Particle | e hag can madify the particulats matter 3 A final 100% visaal inepection wil be done. Vialk
MEE | srofils of the final product with a pariicle matiar defect will b reected.
[Ha;_:;s::b s [Rtration compounding ard fillng sisp of the Process sacton
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A Inspacted

FRisk Priority Numbsr Evaluztion

Mitigation Plan

Putentisl criticality cause of kack of
quality attribute description

& GMP

Fixed Transfer
fipe and
Contact Parts
of 1ha fifing

Denzity
Demalaity
eH

Adsorptian to the fines or contact parts can
mpaci the chamical profile of the enlution

12

Tha chamical and microbiologics charscteristics of
e eoartion praparsd wil be anahymed poor o filing
end @ complate set of snelyses will be done af the
erd af the manufactunng for releass of the lnfs.

Incompatiniity izeue can modify the chami-
cal profil of the solution

1

Tha compatbiity of the eysiem wath af the ma-
temals imed along the process wall be confirmed
wath the SUL If thers i no dale evadable or in casa
of dewbt, approprate compatisdity shedies can ba
agreed with the 51 and performed in ALL

Inappropniate stenlzation procedurs can
negativaly impac! the sterdity aszurance of
ihe process

AValidation of the SIF Cyclewill ke dons. Ded-
cated procaduras will be izsued o manage the
stanlization of the fine.

Al the raw daia of the temperaiure profle dunng
elerilization will be aitached 1o the avacuted BR

fior mach batch.

A biohurden analysis of the sofstion 3t the end of
the preparton end pnor to termine! stenfizabon
il b aetabdished a: IPCa.

& GMP

Gaskst {FTFE,
Silicon)

Dersity
Dlemalsity
Imgarity

Adserpbian to the fines can empact the
chemecal profis of the soiution

P

The chemical and mcrobwologecal charsctenstics of
the aodution prepaned will be analyzed prior to filing
end & complste sat of enehpsas will k= done al the
end of the mamufacturing for refease of the lots:

incompatbiity izzue can modify the chami-
cal prafile of the solistion

12

Tha compashiity of the eystem with i the ma-
t=nals med along the procass wal be confrmead
wath the SUL ¥ thers &= no date evedable or in casa
of doubt, spproprisle compatbdity chadiss can ba
agreed with the SL.

Mat=ial refaasad from the geskel matenal
can modify the particle matier profile of ths
sation

o forther actions are needed. Regarding the
releazz from the geskets zsad in the selution
prepamiion Grade C anee, the solution &= fitenad
0.22/0.2 umi befiore the acquasant {or surgs tank)
of the filing machina. Maoraover 3 final 100% wi-
sugl ingpection will be done. Vials with a parice
matier defisct will be reacted

Connecting People, Science and Regulation



Analysis FRisk Friority Number Evalustion Mitiganion Plan
AP Appearance .-immakuraq:pmudﬂﬂﬂlnm 1 1 g An int=mad AP spaciication will be mesued with
Appearance misdify solution sppearsmce wal-definad range ior =ach iest
AR particle Particha ineoluble matier in the APl can impact the 1 3 8 Each lat will be arabyred and released o i its
matter Mgiter sofution pariicle matier kvl =E I prodoction.
AFY dansity, pH BAnomalous pH, density or camolaBty can
pH, and : I]emm' ITI'PM the chasmical charactenistics of the 1 1 E

pemaolality 0 scbaticn

smiality
AP High bsshurden of the APl can impact the
Amribumag | AP biobands Slerity averal baoburden prefiltration of the com- 1 2 &
poundead sofutian
gH Eoch excipiant charatienslic can impact Intemal specifications wall be avsd with wek-
Density final product quaity the defined ramges for each excpient teat.
it Ezch kot ol each excipient will be analyzed and
Damalai
Excipionts ey 2 z releasad prior to s e i production.
attribises Appecmnce
Particle Matber

Sterikty
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Analytical
Measures

!

Manufacturing
Database

!

Expected
Results

Process
Change

( ) I Meets acoceptance
Com parahle criteria and alert limits

Fails acceptance criteria

y
(Nnt CnmpamhleD

Connecting People, Science and Regulation

&  Process and Product characterization
= |mpurities
= Stability

Manufacturing diversity
Amalytical variablity

s Acceptance criteria (Primary Limit)
= Alert Limlt [Secondary Limit)

Meets acceptance
Criteria but falls —»{ Investigate )
outside alert limits

Investigation includes:

+  ‘Weighting of parameters

+ Data evaluation from all lots

#  Clinical experience

»  Results from other parameters




Technology Transfer

Day 2
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Technology Transfer

UBackground:
A product dedicated to EU market, has to be outsourced from one of your site in
US. The manufacturing history of the product in the current manufacturing site is

not robust.

LQuestions

OWhich Criteria will you use to select a partner?

U Describe the main attribute you will suggest to look for...

Connecting People, Science and Regulation
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Technology Transfer

UBackground:
A product dedicated to EU market, has to be outsourced from one of your site in

US. The manufacturing history of the product in the current manufacturing site is

not robust.

The partner has been identified and selected.

LQuestions

L Describe the main milestones to bring the product from the SU to the RU

Connecting People, Science and Regulation
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Technology Transfer

UBackground:

A product dedicated to EU market, has to be outsourced from one of your site in
US. The manufacturing history of the product in the current manufacturing site is
not robust.

The partner has been identified and selected.

LQuestions
UGroup 1. SU Describe the project team member mainly impacted in each
milestone
UGroup 2. RU Describe the project team member mainly impacted in each

milestone

Connecting People, Science and Regulation
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Technology Transfer

UBackground:
A product dedicated to EU market, has to be outsourced from one of your site in
US. The manufacturing history of the product in the current manufacturing site is
not robust.
The partner has been identified and selected. Agreement is in place, team
members identified
LQuestions
UGroup 1. SU. Define the list of information/document you would prepare
for the transfer
UGroup 2. RU. Define the list of information/document you would request

for the transfer
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Technology Transfer

UBackground:
A product dedicated to EU market, has to be outsourced from one of your site in
US. The manufacturing history of the product in the current manufacturing site is
not robust.
The partner has been identified and selected. Agreement is in place and path
defined.
LQuestions

UGroup 1. SU. Define timelines for the main milestones of the project

UGroup 2. RU. Define timelines for the main milestones of the project

Connecting People, Science and Regulation
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Technology Transfer

Day 2

UBackground:
A product dedicated to EU market, has to be outsourced from one of your site in
US. The manufacturing history of the product in the current manufacturing site is
not robust.
The partner has been identified and selected. Agreement is in place and path
defined; timelines are defined.
LQuestions
UGroup 1. Thinking as Prj manager, define your idea of Value for the
Project team
UGroup 2. Thinking as Project team member, define your expectation from

the Prj Manager

Connecting People, Science and Regulation
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Technology Transfer

Product

APl and

. No special RA concern categories
Pharmacological use

Sterile lyophilized DP.

Pharmaceutical dosage form 0.0050 mg/vial

Product phase Commercial

*APl: 5.0 mg

*Citric Acid: 22.8 mg
. . *Polysorbate 20: 0.8 mg ) ]
Unit Dose composition *Phosphoric Acid: 7.0 mg

*Sucrose:190.0 mg .
. 0 *Vit E: 0.008 mg
ePotassium Phospate, Dibasic: 18.0 mg

Fill Volume

. . 10 mL
(Including overfill)
Batch Size 120K Vials
API Storage condition -70°C
Finish Product Storage 2-8°C

Finish Product Shipment 2-8°C




Technology Transfer

Nitrogen Sparging

WFI
Excipients
Compounding of Bulk
Excipient solution
Polysorbate 20
Sparged WFI \
Polysorbate Dispensed
Y Bulk Excipient solution| 4GR e LIl
API stor: 0.22 um Filter

age
°C

at -80

Compounding of Bulk DP

API dispensing
solution

at 15°-25°C API dissolution

Return of not dispensed

API * Q.S. with WFI

Dilution to ¢ pH adjustment

target concentration

In Process Testing
Appearance
Density

Bioburden

Filtration (class C) Assay by HPLC (barrier test)

0.22 pym Filter

Grade C Area
Grade A Area

Filtration (class A)
2 x 0.22 um Filter

Filling and
Pre-stoppering

Lyophilization

................................................................ Crimping

Connecting People, Science and Regulation
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Technology Transfer

e Sparged WFI
e Excipients

Nitrogen sparging

[ Oxigen content: NMT 1ppm

Glass Lined
Compounding
Vessel

CIP/SIP

Glass
Carboy

Excipient solution for API
dissolution

- J

c/7atheon.

: . . Performance the World Over®
Connecting People, Science and Regulation
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4 I
Class C
o Polysorbate
e Sparged WFI
f Sparged WFI
Glass
Polysorbate Solution Carboy
Conc 1
Polysorbate Solution
Conc 2
_ J
catheon.
Performance the World Over®
Connecting People, Science and Regulation
120 Confidential



APl into a dessicator
from -70°C storage

Class C

Glove Box
Nitrogen atmosphere
Analytical scale

3- Add Weighted API

Glass
Carboy

1- Add Excipient solution

)

Glass

Carboy

Glass

Carboy

2- Add Polysorbate
solution

API solution
Nitrogen Purged

Connecting People, Science and Regulation
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c/7atheon.

Performance the World Over®



Class C

1- Add Sincalide Solution
2- Rinse with all remaining pre-dispensed excipient solution
3- Rinse with purged WFI

~

4- Q.S. with WFI to final weight
5- Adjust pH if needed

( Nitrogen sparging

Glass Lined
Compounding
Vessel

c/7atheon.

: . . Performance the World Over®
Connecting People, Science and Regulation
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( N\

Ciass BIA

Disposable line

Glass Lined
Compounding

Vessel

Peristaltic filling pumps

Bioburden redution

O 0.22 ym
@)

Peristaltic pump

Redundant sterile
filtration

c/7atheon.

: . . Performance the World Over®
Connecting People, Science and Regulation
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Technology Transfer

Product Quality Attributes

Micro Attributes

Endotoxins
Sterility

Chemical & Physical methods

* Moisture content by KF

» Appearance of the solution (after reconstitution)
» Density of the solution (after reconstitution)

» pH of the solution (after reconstitution)

» Appearance and colour of lyophilized cake (DP)
» Particles of the solution (after reconstitution)

* Oxygen in headspace of drug product vial (CCI test).
» Uniformity of dosage units

» Cosmetic appearance of the cake

* Impurity profile and assay

* Amorphous at X ray of the cake
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Technology Transfer

UBackground:

A product dedicated to EU market, has to be outsourced from one of your site in
US. The manufacturing history of the product in the current manufacturing site is
not robust.

The partner has been identified and selected. Agreement is in place...

LQuestions
UDefine the Process Variables
UPrepare a Risk Assessment based on the quality attributes defined by the

SU and the Process Variables identified by the RU
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Benchmarking

O Technology transfer Organization in your company
O Technology Transfer Leader

Q Description of the role in the TT Projetc

Q Skills

O Background

O TT project duration & =
o . [
d Interaction with the “site” — when and how U f
Ul
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