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Disclaimer

• The material and perspectives offered in this presentation are solely those of the 
presenter, and do not reflect the views or opinions of Sanofi or Sanofi Genzyme.

• The presenter does not receive any compensation, grants, equity interest, or 
funding from any group except his employer.

• This presentation includes intellectual property that may belong to the presenter, 
to Sanofi, Sanofi Genzyme, or other Sanofi Subsidiaries and/or to third parties 
which is protected under the copyright, trademark and other laws of the United 
States of America and other countries. All rights are reserved.
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Topics to Cover
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• Introduction to CCS and 
PDA Tech. Report 90

• How to build CCS

• CCS Case Study
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Introduction to CCS 
and PDA TR. 90
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Definition: Contamination Control Strategy

“A planned set of processes and measures for the 

identification, assessment, control, and monitoring of 

contamination risks that include microorganisms, 

pyrogens/endotoxins, and foreign particles, derived 

from current product and process understanding, that 

assures process performance and product quality.” 

– TR90 Glossary
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The House of CCS
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the Continuous 

Improvement loops

the Foundations

the Confidence
in Controls

the Pillars
of Control

the Oversight

the On-going 

Monitoring of Control
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“Drug manufacturers have employed 

contamination control measures for decades as 

a core element of good manufacturing practices. 

Commonly, these are a collection of practices 

that were developed separately and applied

without clear consideration for their 

interdependence.” 
– TR90 Introduction
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“Holistic”

Contamination Control means

Doing the Right Thing 

for Your Process

considering your surrounding risks 

and your surrounding controls
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Why does new Annex 1 focus on CCS?
Here’s what EMA said in 2015 about the planned revision:

• “The revised guideline will clarify to what extent Q9 and Q10 should be followed in the 

design and implementation of facilities, equipment and processes for the manufacture of sterile medicinal 
products. Other changes that may require new GMP guidance include those for the revision to the Ph.Eur. 

monograph on methods other than distillation for the production of water for injection. 

• Since the current guideline is used to provide guidance on the conditions of the manufacture of 
some non-sterile finished products and the early stages in the manufacture of a range of 
products, the revised guideline will also clarify these areas of applicability utilising quality risk 
management principles. The scope and title of the guideline should therefore be broadened to encompass 

these references. It is stressed that this is a clarification of current practices and that no new 
expectations will be created.“  
– 2015 Concept paper on Annex 1 revision

COPYRIGHT © PDA 2022
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Why focus on CCS?
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“Between 2000 and 2018, (drug) 
shortages in the EU increased 20-fold” 

- Medicine shortages in the EU: causes and solutions, 30-09-2022 
Medicine shortages in the EU: causes and solutions | News | European 

Parliament (europa.eu)

Possibly to reduce Drug Shortages

https://www.europarl.europa.eu/news/en/headlines/society/20200709STO83006/medicine-shortages-in-the-eu-causes-and-solutions#:~:text=Between%202000%20and%202018%2C%20shortages%20in%20the%20EU,more%20than%20half%20of%20those%20in%20short%20supply
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TR 90 Introduction
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TR 90 Timeline
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Dec 2017

Annex 1 

first draft Feb 2020 

Annex 1 

2nd draft

Aug 2022

Annex 1 

publishes

Lengthy 

discussion on 

Scope and 

Purpose with 

PDA board

655 comments 

received from 16 

companies and 2 

regulatory 

agencies (FDA, 

MHRA)

• Initial 
proposal 
to PDA

Jan 2017

• PDA 
supports 
new TR

Mar 2018
• Align 

w/PDA on 
scope

Nov 2018

• Team 
drafting 
content

2019
• TR rough 

draft

June 2020

• Author 
team 
review 

Sept 2020
• TR draft 

sent for 
peer rev.

June 2021

• Peer 
comments 
received

Nov 2021
• PDA 

board 
comments 
received

July 2022

• TR w/ 
technical 
writer

Oct 2022
• TR final 

proof 
approved

Jan 2023
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TR 90 Author Team
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PDA Technical Report 90. Authors and Contributors 

Jeanne Mateffy, Amgen, Inc. 

Maureen Mueller, Curium Pharmaceuticals 

Chris Murdock, PhD, Bristol Myers Squibb 

Patrick Nieuwenhuizen, PharmaLex 

Ireland Limited 

Dona Reber, Pfizer (now retired) 

Christine Sherman, Takeda 

Donald Singer, Ecolab Life Sciences 

Joseph Sondej, Bristol Myers Squibb 

Edward Tidswell, PhD, Merck & Co., Inc.

Cheryl Essex, Sanofi (Co-Chair) 

Biswarup DasGupta, Vertex Pharmaceuticals, Inc. 

(Co-Chair) 

Frederic Ayers, Eli Lilly and Company 

Reyes Candau-Chacon, PhD, U.S. Food and Drug 

Administration 

Adam Caruso, Merck & Co., Inc. 

Joseph Frantz, PhD, Sanofi (now retired) 

Andrew D. Hopkins, Abbvie, Inc. 

David Keen, Ecolab Life Sciences 
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TR 90 Highlights
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– List of process & technical information needed to inform the CCS (section 3.0)
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TR 90 Highlights
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– Current expectations for in-process monitoring limits of biologics (section 4.0)

excerpt from Table 4.4.1.1 In-Process Monitoring Considerations
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TR 90 Highlights
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– Holistic vs. Non-holistic examples (throughout, 2 examples below)
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TR 90 Highlights
– Table of practical considerations based on experience of authors (Appendix 1)
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TR 90 Highlights
– Examples of assessing microbial excursions in intermediates (Appendix 2)
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TR 90 Highlights
– Four Case Studies (Appendix 3)
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TR 90 Highlights
– Template CCS document and practical tips (Appendix 5)
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How to Build CCS
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How to Begin Building the CCS
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True whether crafting a new CCS or re-evaluating an existing CCS

Step 1. Assemble 

interdisciplinary 

Team

Step 2. Assess 

Strengths and 

Vulnerabilities

Step 3. Author 
the CCS; Track  

the gaps
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How to Begin Building the CCS
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Step 1. Assemble 

interdisciplinary 

Team

• Facilitator (doesn’t have to be CCS expert)

• SME Team Members : (some member can be ad-hoc)

• Quality Risk Management

• Manufacturing Operations / Process Experts

• Contamination Control / Sterility Assurance

• Engineering / Facilities / Utilities

• Equipment 

• Validation

• Raw Materials / Vendor Oversight

• Quality Control

• Quality Assurance



28
2023 Annex 1 Workshop Series (Singapore)

How to Begin Building the CCS
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Determine which risk assessments are 

needed and prioritize themStep 2. Assess 

Strengths and 

Vulnerabilities

Prioritize
What is the risk 

of process 

contamination? 
from Personnel?

from the Environment? 

from Raw Materials and 

Consumables? 

from Product Containers? 

from Equipment? 

from Product-contact Utilities? 
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How to Begin Building the CCS
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CCS requires a Risk Library which is 

managed via a QRM Master Plan

Quality Risk Management Master Plan

Risk Tools

Risk Topics
HACCP

Containers

Process

Manufacturing

Aseptic Processing

Facilities/Utilities 

Equipment

FMEA
Risk 

matrix

Viral Biosafety
Raw Materials/ 

ConsumablesPersonnel

Note: TR. 90 Section 11 shows examples of foundational risk assessments that 

support a CCS 

PHA

Other, e.g

decision tree

Step 2. Assess 

Strengths and 

Vulnerabilities

Prioritize
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For new CCS

• Highlight importance to Senior Leaders early – use Annex 1

• Get Contamination Control SME involved at the design stage

• Rapidly identify risks that are unique to your process

• Prioritize the risk assessments – focus on elements that are hard to 

change later, e.g. facility design, process design, raw material selection

• Existing technologies with proven history may be adequate BUT 

don’t miss the opportunity to innovate CCS elements in new facilities

For existing CCS

• Gather performance history on every CCS element

• Re-evaluate with fresh eyes – take this opportunity to improve

• AND many existing CCS elements are probably still useful 

How to Begin Building the CCS

Step 2. Assess 
Strengths and 
Vulnerabilities

Prioritize your 
efforts
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How to Begin Building the CCS
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Step 3. Author 
the CCS; Track  

the gaps

1. Expect to find gaps or mis-alignments 

in CCS practices when authoring a 

CCS document for the first time

2. Correct the ‘easy-fixes’ before 

finalizing CCS document

3. Track longer-term gaps in Quality 

system, e.g. CAPA
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Case Study: 
Comparing CCS of 3 Low Bioburden 
Drug Substance Processes
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Process 1 Process 2 Process 3

Key 

Features

Open steps, at start and end

Reusable equipment, 

complex pathways

Synthetic raw materials

Few open steps, only at start

Single-use systems, 

connections made manually, 

thermal welding

Biologic raw materials

No open steps

Single-use systems, pre-

assembled kits, few manual 

connections

Biologic raw materials

COPYRIGHT © PDA 2022

33

Expanded from TR. 90 Appendix 4 
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Process 1 Process 2 Process 3

Key 

Features

Key 

Risks for 

CCS

Open steps, at start and end of 

process

- Ingress from Environment & 

Personnel

Reusable equipment, complex 

pathways

- Challenges to clean/sterilize

- Deadlegs/misalignments

Synthetic raw materials 

- Fouling during storage

Few open steps, only at start

- Ingress from Environment & 

Personnel

Single-use systems, 

connections made manually, 

thermal welding

- Leaks, Personnel technique

- Vendor quality defects

Biologic raw materials

- Adventitious agents, prions

No open steps

Single-use systems, pre-

assembled kits, few manual 

connections

- Vendor quality defects

Biologic raw materials

- Adventitious agents, prions
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Thank You
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