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Contamination Control 
Strategy (CCS)

Prepared by : Whitney Chen( )
Date: May 21,2025

What is a Contamination Control Strategy?
The term "Contamination Control Strategy (CCS)" was introduced in the recent 
changes of the European Union (EU) Annex 1. 
The Annex 1 glossary defines a holistic CCS as:

A planned set of controls for microorganisms, endotoxin/pyrogen and 
particles, derived from current product and process understanding that 
assures process performance and product quality. 
The controls can include parameters and attributes related to active 
substance, excipient and drug product materials and components, 
facility and equipment operating conditions, in process controls, finished 
product specifications, and replacing equipment components.

/
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What is a Contamination Control Strategy?

Documented Contamination Control Strategy

• Relies on good knowledge management (ICH Q10)            

• Risk based approach (ICH Q9)/TR 54

• Annex 1 requires an effective contamination control strategy (CCS)

 TR 90

• Holistic Review

• A cyclic process

2025/5/9
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Scope – Annex 1
The intent of the Annex is to provide guidance for the manufacture of sterile 
products. However, some of the principles and guidance, such as 
contamination control strategy, design of premises, cleanroom classification, 
qualification, validation, monitoring and personnel gowning, may be used to 
support the manufacture of other products that are not intended to be sterile 
such as certain liquids, creams, ointments and low bioburden biological 
intermediates, but where the control and reduction of microbial, particulate 
and endotoxin/pyrogen contamination is considered important. Where a 
manufacturer elects to apply guidance herein to non-sterile products, the 
manufacturer should clearly document which principles have been applied 
and acknowledge that compliance with those principles should be 
demonstrated. 

/
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Contamination control

Environment

Materials

Process

product

Holistic program that encompasses 
concepts within the context of the entire 
manufacturing facility and process.

Process controls, 
equipment & 

technology, cleaning, 
training, monitoring & 

trending

Product testing

Raw materials, 
media/buffers, 

testing materials
Personnel, facilities, 

utilities, HVAC

2025/5/9
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CCS in Annex 1
1. Scope 
2. Principle
3. Pharmaceutical Quality System 
(PQS)

4. Premises
5. Equipment
6. Utilities
7. Personnel

8. Production and specific technologies

• Aseptic preparation and processing
• Aseptic and terminal sterilization processes.
• Lyophilization
• Form-Fill-Seal

9. Environmental and process monitoring

10. Quality Control (QC)

2025/5/9
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2. Principle

2.1 /
: 

The manufacture of sterile products is subject to special requirements in order to minimize risks of microbial, 
particulate and endotoxin/pyrogen contamination. The following key areas should be considered: 

i. /
/

ii. 
iii. 

iv. /

2.2 QRM 

2025/5/9
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2. Principle
2.3 (CCS) 

( ICH Q7)
  2.4 /

  2.5  CCS 

         vii.   — (SUS) 
        viii.   /
          ix.   
           x.   
          xi.   
          xii.  —
         xiii.  
         xiv.  —
         xv.   — (CAPA) 
         xvi.  2025/5/9
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Pharmaceutical Quality System, PQS

/

/

2025/5/9
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Pharmaceutical Quality System, PQS

Governanc
e and 

lifecycle 
strategies

Quality 
oversight

Preventive 
maintenance 
management

Calibration 
management

Validation Life 
Cycle 

Management & 
Periodic Review

Supplier 
Management

Management 
of Outsourced 

activities

Site Self 
Audit

Response processes
•Deviation 
Management

•CAPA 
Management

•Change 
Management

Quality Risk 
Management

MCCS Annual 
Effectiveness

Report
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. (Premises)

2025/5/9
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• Facility controlsFacility controlsl

FacilityFacility design

Environmental 
classification

Provisions for restricted 
access to classified 

and/or manufacturing 
areas

HVAC

Transfer of 
materials

Facility 
cleaning and 
disinfection 

program

Facility and room 
change-over 

procedures and 
campaign 

management

Pest Control 
program

Waste flow and 
management

Personnel & 
gowning => see 

section 
'Personnel'

CCS :

• Easy to clean, GMP compliant physical design: Containment
• Materials of construction 
• HVAC/Airborne Transfer :Pressure regimen
• Material /Personnel movement

Facility design

• Aseptic considerations, pre-sterilization handling 
• Validated sterilization and depyrogenation processes

Process Design

• Gowning(De-contaimination)
• Aseptic technique and handling 
• Cleanroom behaviors

Effective supporting procedures

2025/5/9
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: Isolator/RABs
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Personnel Training
• Qalification for aseptic operation 
• Gowning qualification 
• Effective production task training

Technology/Equipment
• Single use product contact equipment
• Barrier systems/isolators 
• Automation, including CIP/SIP

Environmental Monitoring
• Monitoring program 
• Effective data analysis and appropriate alerts 
• Acquired knowledge/understanding of facility risks

2025/5/9
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Education, not training!

CCS :

• Agents used? Rotations? Effectiveness?
• Types of clean and relevant frequencies 
• Validation for disinfection and cleaning

Cleaning & Disinfection

• Appropriate for all product types (worst cases?)
• Well defined interventions 
• Data analysis and frequency of events

Media Fills

2025/5/9
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5 (Equipment) 

A written, detailed description of the equipment design 
should be available (including process and instrumentation 
diagrams as appropriate). This should form part of the initial 
qualification package and be kept up to date.

:URS/FS/DS/DQ/IOPQ

2025/5/9
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6.1 

CCS 

Water systems : PW/WFI
Steam used as a direct sterilising agent: Steam/Clean Steam

Gases and vacuum systems
Heating and cooling and hydraulic systems

2025/5/9

16 6 (Utilities) 
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Personnel)
7.1 

GMP

CCS
7.10 

2025/5/9
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Mask test results

Contaminant 
source

CFU per minute

Breathe 0-4

Speak 1-28

Sing 1-128

Cough 1-1000

Sneeze 12-3400

8.7 
CCS

8.8 
CCS

/

8.9 RABS A 

2025/5/9

18 8 (Production and Specific 
Technologies)
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8.16 

8.18 
i. 
ii. /
iii. RABS 
iv. ( )

v. 
vi. 
vii. 

2025/5/9

19 8 (Production and Specific 
Technologies) 

8 (Production and Specific 
Technologies)
- 

8.79 

0.22 μm
8.135 

8.80 /

8.82 
i. 

ii. 

iii. 

iv. 

v. 

vi. 0.22 μm 2025/5/9
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8.94 

8.95 CCS
i. 

ii. 

iii. 

iv. 
2025/5/9

21 8 (Production and Specific 
Technologies)
-

8 (Production and Specific 
Technologies)

- - Form-Fill-Seal)(FFS
8.96 
8.97 FFS

PQS /
CCS

8.100 FFS CCS
i. 
ii. 
iii. 
iv. 
v. 
vi. 
vii. 

2025/5/9
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8.109 BFS
/

8.112 
/ PQS CCS

2025/5/9

23 8 (Production and Specific 
Technologies)

- - (Blow-Fill-Seal - BFS) 

8 (Production and Specific 
Technologies)

Lyophilization 
8.121 

CCS
8.123 /

CCS 

i.     

vi.    
2025/5/9
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8 (Production and Specific 
Technologies)

Closed systems 
8.127 

8.128 
/

          

8.129 CCS

8.130 
A

/
4.10 

C A 2025/5/9

25

8 (Production and Specific 
Technologies)

Single use systems (SUS) 

8.132 SUS CCS

i. 
ii. 
iii. ( )
iv. 
v. 8.87 
vi. 

2025/5/9
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9 (Environmental & process 
monitoring) 
9.1 CCS 

APS

9.2 

i. —

ii. —

iii. 

iv. APS

9.3 /

2025/5/9
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9 (Environmental & process 
monitoring)

9.4 

i. 

ii. 

/

A A B

2025/5/9
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9.14 

9.15 5

9.19 

9.20 

CCS 

2025/5/9

29 9 (Environmental & process 
monitoring)

total particle

9 (Environmental & process 
monitoring)
   

9.22 
CCS 

A B 

9.25 

B 

9.26 A B
CCS 

9.31 A B 

2025/5/9
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9 (Environmental & process 
monitoring)

APS-Aseptic process simulation  

9.32 APS( /
) APS

/

APS 

2025/5/9

31

9 (Environmental & process 
monitoring)

APS-Aseptic process simulation  
9.33 APS 

i.  APS 
ii. 
iii. 
iv. 
v. 

vi. (chamber dwell)

vii. 
APS ( )

(chamber) 
2025/5/9
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9.38 APS 3

( HVAC )
APS

APS
APS

9.39 
3 APS 6 

APS APS 
9.40 APS CCS 

5,000 10,000 
5,000 APS 

2025/5/9
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9 (Environmental & process 
monitoring)

APS-Aseptic process simulation  

10 (Quality Control ,QC) 
10.1 

10.2 / CCS 
/

10.7 
/

10.10 /

/

2025/5/9
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Process step 1 Process step 2 Process step …

PRODUCT 
QUALITY

EFFICACY

PATIENT 
SAFETY

PRO
CESS

FACILITY

EQ
UIPM

EN
T

UTILITIES

ENVIRONMENT

PERSO
N

N
EL

M
ATERIALS

MICROBIOLOGICAL AND CONTAMINATION 
CONTROL STRATEGY

GOVERNANCE AND LIFECYCLE STRATEGIES
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Organising for CCS - What is a CCS Plan?

2025/5/9
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CCS

Prepared by : Whitney Chen( )
Date: May 21,2025

This technical report outlines how to implement an effective CCS using a holistic approach, 
highlights a selection of best practices, and identifies outdated practices and mindsets.
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Each company needs to define who’s responsible for CCS 

Development

Review 

The Quality Authority must approve the CCS

Roles and Responsibilities

Authority must approve the CCS

Preparing the CCS is a 
cross functional effort. 
Consider developing a 
project plan to define 

who, what and how the 
CCS will come together.

At larger sites  with multiple manufacturing areas, where different types of products are 
made, multiple CCS, each focused on a separate area of the site, product, or process, may 
be issued. The overall organisation of documents could be represented by the graphic 
below

Potential Approach to Document CCS

b l
Master CCS e.g. Site Master Plan

What? Includes the general 
paragraphs valid for all areas / 
products  for the site (e.g. 
Gowning, HVAC, …) + outlining 
how all the individual MCCS 
documents connect together
Who?
*SME’s / content owners deliver 
document content and 
document approval
A co-ordinator will collate the 
information from the different 
SME’s/ content owners  in 1 
document
Number of documents: 1

CCS per area e.g. 
Area Plan 

What? Includes area 
specific information 
(e.g. regarding 
equipment, 
changeover, …)
Who? Owner/author 
document: SME from 
the area
Number of documents: 
one per site area. Can 
be based on area 
technology e.g., 
compressed tablets or 
encapsulated 
microspheres

CCS 
The combination
of these  
documents 
describes the 
Microbiological 
and  
Contamination 
Control Strategy 
for a specific 
product & 
process.

Product specific 
information

What? Existing site 
document(s) which 
captures product 
information (specifications, 
IPCs, process description 
etc. )
Who? Owner/author 
document: product owner
Number of documents:
Determined by site strategy
and existing site documents 
may need to be updated if 
gaps are identified 

114TPDA04017-B
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At larger sites  with multiple manufacturing areas, where different types of products are made, 
multiple CCS, each focused on a separate area of the site, product, or process, may be issued. 
The overall organisation of documents could be represented by the graphic below

Potential Approach to Document CCS
m ltiple CCS, each focused on a separate

u

Master CCS e.g. Site Master Plan
What? Includes the 
general paragraphs valid 
for all areas / products  for 
the site (e.g. Gowning, 
HVAC, …) + outlining how 
all the individual MCCS 
documents connect 
together
Who? 
*SME’s / content owners 
deliver document content 
and document approval
A co-ordinator will collate 
the information from the 
different SME’s/ content 
owners  in 1 document
Number of documents: 1

CCS per area e.g. Area Plan 

What? Includes area 
specific information (e.g. 
regarding equipment, 
changeover, …)
Who? Owner/author 
document: SME from the 
area
Number of documents: 
one per site area. Can 
be based on area 
technology e.g., 
compressed tablets or 
encapsulated 
microspheres

CCS 

The 
combination 
of these  
documents 
describes the 
Microbiologic
al and  
Contaminatio
n Control 
Strategy for a 
specific 
product & 
process.

Product specific 
information

What? Existing site document(s) 
which captures product 
information (specifications, IPCs, 
process description etc. )
Who? Owner/author document: 
product owner 
Number of documents:
Determined by site strategy and 
existing site documents may 
need to be updated if gaps are 
identified 

e 
hs valid 

ducts  for 
ning, 
ing how 

MCCS 
ect

owners 
contentt  
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l col tlate 
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neeeeeneeneeeeeneeneeeeeeeeeneeeeeeeneeeeeeeeeeeeeeeeeeeeeeeeeeeeeneeeeeeeeeeneneeneeeneeeeeeeeeeeeeennnnnnnnnn d to be updated if gaps are 
identified

A single site document 
capturing all the information 
can also be used. 
The strategy is flexible so sites 
can decide which approach is 
the best fit for them.

Potential Approach to Document CCS

MCCS Annual Effectiveness Report (MAER)
Annual collective assessment of contamination controls and contamination minimisation steps to drive update to overall site 

MCCS documents

• At larger sites  with multiple manufacturing areas, where different types of products are 
made, multiple CCS, each focused on a separate area of the site, product, or process, 
may be issued. The overall organisation of documents could be represented by the 
graphic belowgraphic belowh

Master CCS e.g. Site Master Plan

What? Includes the 
general paragraphs valid 
for all areas / products  for 
the site (e.g. Gowning, 
HVAC, …) + outlining how 
all the individual MCCS 
documents connect 
together
Who? 
*SME’s / content owners 
deliver document content 
and document approval
A co-ordinator will collate 
the information from the 
different SME’s/ content 
owners  in 1 document
Number of documents: 1

CCS per area e.g. Area Plan 

What? Includes area 
specific information (e.g. 
regarding equipment, 
changeover, …)
Who? Owner/author 
document: SME from the 
area
Number of documents: 
one per site area. Can 
be based on area 
technology e.g., 
compressed tablets or 
encapsulated 
microspheres

CCS 

The 
combination of 
these  
documents 
describes the 
Microbiological 
and  
Contamination 
Control Strategy 
for a specific 
product & 
process.

Product specific 
information

What? Existing site document(s) 
which captures product 
information (specifications, IPCs, 
process description etc. )
Who? Owner/author document: 
product owner 
Number of documents:
Determined by site strategy and 
existing site documents may 
need to be updated if gaps are 
identified 

g. Site Master Plan
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A single site document 
capturing all the information 
can also be used. 
The strategy is flexible so sites 
can decide which approach is 
the best fit for them.
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• Multiple functions
• Coordination and overall plan – Validation/Production, QA Approval
• Sites to determine

Ownership & Development

Establish the project team: QA, QC, EN, PD, PUR…

Detailed Content of the CCS

PURPOSE AND OBJECTIVES

SCOPE

ROLES AND RESPONSIBILITIES

GOVERNANCE AND LIFECYCLE STRATEGIES 
IMPACTING MICROBIOLOGICAL AND 
CONTAMINATION CONTROL STRATEGIES

MICROBIOLOGICAL AND CONTAMINATION 
CONTROL STRATEGY

CONCLUSION

REFERENCES

DOCUMENT HISTORY

QUALITY OVERSIGHT 

PREVENTIVE MAINTENANCE MANAGEMENT 

CALIBRATION MANAGEMENT (CM) 

VALIDATION LIFE CYCLE MANAGEMENT AND PERIODIC REVIEW

•QUALIFICATION OF MICROBIOLOGICAL ANALYTICAL AND 
MONITORING METHODS

SUPPLIER MANAGEMENT 

MANAGEMENT OF OUTSOURCED ACTIVITIES AND PURCHASED MATERIALS

SITE SELF AUDIT 

RESPONSE PROCESSES

•DEVIATION MANAGEMENT

•CAPA (CORRECTIVE AND PREVENTIVE ACTIONS) MANAGEMENT

•CHANGE MANAGEMENT

QUALITY RISK MANAGEMENT 

ANNUAL REVIEW PROCESS OF MCCS AND CONTINUOUS IMPROVEMENT

Overall CCS Contents Governance and Life Cycle Strategies impacting CCS 
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Detailed Content of the CCS (cont.)
FACILITY
•FACILITY DESIGN
•ENVIRONMENTAL CLASSIFICATION 
(FACILITY ZONING) if applicable

•PROVISIONS FOR RESTRICTED 
ACCESS TO CLASSIFIED AND/OR 
MANUFACTURING AREAS

•HVAC
•FACILITY CLEANING AND 
DISINFECTION PROGRAM

•FACILITY AND ROOM CHANGE-
OVER PROCEDURES AND 
CAMPAIGN MANAGEMENT

TRANSFER OF MATERIALS
•PEST CONTROL PROGRAM
•WASTE FLOW AND MANAGEMENT

EQUIPMENT
•EQUIPMENT DESIGN
•USE OF SINGLE USE SYSTEMS
•EQUIPMENT CLEANING PROGRAM
•EQUIPMENT DECONTAMINATION /

PERSONNEL
GOWNING PRACTICE
TRAINING AND QUALIFICATION

UTILITIES
•WATER SYSTEMS
•CLEAN STEAM SYSTEMS
•GAS SYSTEMS

MATERIALS
•HANDLING OF INCOMING GOODS
•MICROBIOLOGICAL QUALITY 
CONTROL (RAW MATERIALS, 
COMPONENTS
REJECTION AND DISPOSAL OF 
MATERIALS

PROCESS AND PRODUCT
•PROCESS UNIT OPERATION 
INTEGRITY

•CONTAINER CLOSURE INTEGRITY

PURPOSE AND OBJECTIVES

SCOPE

ROLES AND RESPONSIBILITIES

GOVERNANCE AND LIFECYCLE STRATEGIES 
IMPACTING MICROBIOLOGICAL AND  
CONTAMINATION CONTROL STRATEGIES

MICROBIOLOGICAL AND CONTAMINATION 
CONTROL STRATEGY

CONCLUSION

REFERENCES

DOCUMENT HISTORY

(M)CCS Annual Effectiveness Report (MAER)

MAEREvent and 
Deviation trend 

reports 

Site Change 
Controls

Annual Product 
Quality Review 

Process 
Performance 

Review
Microbiological 
Trend Reports

Media fillsMedia fiMedia fills

DeviceDeviceDevice Risk 
Management*- 

if applicable

The MAER fulfils the 
improvement,  periodic 
and collective 
effectiveness report 
requirements

*The profile of risk 
for devices for 
the MAER is a 
continual 
feedback loop. 

Applicable to 
aseptically 
processed* 
products 

* As indicated in the recording media fills are in scope for aseptically 
processed products
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(M)CCS Annual Effectiveness Report (MAER)

MAEREvent and 
Deviation trend 

reports 

Site Change 
Controls

Annual Product 
Quality Review 

Process 
Performance 

Review
Microbiological 
Trend Reports

Media fillsMedia fiMedia fills

DeviceDeviceDevice Risk 
Management*- 

if applicable

The MAER fulfils the 
improvement,  periodic 
and collective 
effectiveness report 
requirements

*The profile of risk 
for devices for the 
MAER is a 
continual 
feedback loop. 

Applicable to 
aseptically 
processed* products 

* As indicated in the recording media fills are in scope for aseptically 
processed products

PQS forms 1 & 2 include 
sections

Scope

Roles and responsibilities

Definitions and acronyms

Governance and lifecycle 
strategies 

Contents of PQS CCS Forms 1 & 2

e
Governanc

e and 
lifecycle 

strategies

Quality 
oversight

Preventive 
maintenance 
management

Calibration 
management

Validation 
Life Cycle 

Managemen
t & Periodic 

Review

Supplier 
Manageme

ntManagemen
t of 

Outsourced 
activities

Site Self 
Audit

Response processes
•Deviation 
Management

•CAPA Management
•Change 
Management

Quality Risk 
Management

MCCS Annual 
Effectiveness

Report
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Each control described needs to address s ‘the why’
Design 

The CCS describes how microbiological control is ensured and how contamination risk is 
minimized. 

The references and the rationales are documented in the CCS. 

Contents of PQS MCCS Forms (cont.)

Process 
step 1

Process 
step 2

Process 
step …

PRODUCT 
QUALITY

EFFICACY

PATIENT 
SAFETY

PRO
CES

S

FACILITY

EQ
UIPM

EN
T

UTILITIE
S

ENVIRONMENTPERSO
N

N
EL

M
ATERIAL

S

MICROBIOLOGICAL AND 
CONTAMINATION CONTROL STRATEGY

GOVERNANCE AND LIFECYCLE STRATEGIES

Effectiveness 

• How is the effectiveness of a control 
demonstrated?

Initial validation and periodic requalification
Ongoing monitoring and evaluation of trending 
data

Facility controls

Detailed CCS Form Contents (cont.)

FacilityFacility 
design

Environmental 
classification

Provisions for 
restricted access to 

classified and/or 
manufacturing 

areas

HVAC

Transfer 
of 

materials

Facility 
cleaning 

and 
disinfection 

program

Facility and 
room change-

over 
procedures and 

campaign 
management

Pest Control 
program

Waste flow and 
management

Personnel & 
gowning => 
see section 
'Personnel'
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Equipment controls

EquipmentEquipment design

AdvancedAdvancedAdvanced
technologytechnologytechnology

(Sterile Products)terile Product(Sterile Products)

Use of single-use 
systems

Equipment 
cleaning program

Equipment 
decontamination / 

sterilization 
technology

(Sterile Products) 

Design and 
disinfection of 

mobile electronic 
devices

• For Sterile Products 
advanced 
technology covers

• RABS 
• Isolators 
• Automation 
• Robotics

Detailed CCS Form Contents (cont.)

Utility controls

Utilities

Controlled 
water systems

Controlled 
clean steam 

systems (Sterile 
Products)

Controlled gas 
systems

Detailed CCS Form Contents (cont.)
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Material controls

Detailed MCCS Form Contents (cont.)

ial controlsc

Materials

Handling of 
incoming goods 
(e.g. control of 
material status, 

sampling, 
disposition and 

storage)

Microbiological 
quality control

Washing, 
Sterilization and 

depyrogenation of 
components 

(product containers 
and closures)

Rejection and 
disposal  of 
materials

Supplier 
Management 

=> see 
Governance 
and lifecycle 

strategies
Management of 

outsourced 
activities => see 

Governance 
and lifecycle 

strategies

Transfer of 
materials => see 

Facility

Single Use 
systems => see 

Equipment

Detailed CCS Form Contents (cont.)
Design of Product and Process controls 
covers 

• Dispensing
• QC Material Sampling 
• Formulation
• Sterilising filtration (PUPSIT & 

redundant filtration & vent filters)
• Filling operations
• Hold times
• Terminal Sterilisation – if used
• Lyophilisation – if used 

• Lyo sterilisation
• Product transfers to and from 

the lyo
• Blow Fill Seal and form fill seal – if 

used 
• Process changeovers and 

campaigns
• In-process and finished product 

storage conditions
• Re processing and rework
• Medical device product 

monitoring – if applicable

Effectiveness of Product and 
Process Controls covers

• Process validation 
Formulation

• Filtration strategy,  
validation & vent filter 
reuse

• Media Fill program
• In process controls, filter 

integrity program, system 
controls and alarms

• Sample and analysis 
plans

• Microbiological control 
level management 

• Ultrafiltration / 
diafiltration / 
chromatography 
rationales / controls and 
monitoring programs. 
(Biotech / Biological 
Products) 

• Additional elements 
• Biotech specific topics – arising from FDA feedback 

for Biotech DS filing reviews

Product 
and 

Process

Product and 
process

Container 
closure 
integrity

Closure Risk 
Analysis
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Product Microbiological Control Strategies are developed during product and process development. 
o Product microbiological control strategy: a practice (chemical, physical or procedural) that acts to ensure that 

microbiological risk is kept within defined limits for a specific product

The CCS  is revisited and updated as appropriate during product Technology Transfer must be in place for 
routine commercial manufacturing at individual facilities CCS

o Technology Transfer: the process transferring the manufacture of a product, with associated knowledge and expertise, 
between development and commercial manufacturing, or within or between manufacturing sites. The transfer could 
involve the complete product manufacturing process, including packaging and testing, or parts thereof

o Given CCSs are GMP requirements, it is recommended that they are in place to support pre-approval 
inspections for new products at sites. 

The MCCS is subject to change control and change controls must be evaluated for the impact of the change 
on the MCCS
MCCS Annual Effectiveness Report (MAER): An assessment of the effectiveness of the collective 
microbiological and contamination control strategies. 

Timing of CCS Development and Periodic 
Review

What is a Contamination Control 
Strategy?

• Documented Contamination Control Strategy

• Relies on good knowledge management (ICH Q10)

• Risk based approach (ICH Q9)

• Annex 1 requires an effective contamination control strategy (CCS)

TR 90 Contamination Control Strategy Development in Pharmaceutical Manufacturing

• Holistic Review

• A cyclic process
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Technical Report 
No. 90
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CCS
Many GMP practices are part of a company’s contamination control strategy (CCS) including, for example, how 
processes and facilities are designed (including cleaning and disinfection), how raw materials and consumables 
are selected and managed, and how personnel are trained and developed. The CCS is also intended to drive 
continuous improvement and/or remediation. The success of any one CCS element is intrinsically linked to the 
others, and the success of the CCS depends upon how well the individual elements work together to reduce the 
contamination hazards for a specific process
CCS

All drug manufacturers have a CCS that includes a multitude of GMP practices documented 
across numerous operational procedures and programs. The rationales for those practices are 
often captured in risk assessments, validations, and technical documents.

A CCS record creates an umbrella document that brings the relevant information together so it 
can be understood and evaluated holistically. All CCS documents should summarize the 
contamination control practices, along with the underlying rationales, and reference the 
supportive procedures and reports. CCS
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CCS
This technical report outlines how to implement an effective CCS using a holistic approach, 
highlights a selection of best practices, and identifies outdated practices and mindsets.

Figure 3.0-1 Elements of a Contamination Control Strategy (courtesy of Sanofi)

CCS Governance and Effectiveness Review
The CCS should include a governance structure to oversee the effectiveness of the contamination controls and 
to escalate control issues. The person(s) or body governing the CCS should have:
• Appropriate microbiology and process expertise to understand the meaningfulness of the data outputs , for 
example, quality control in-process and product-release testing, EM, and utility monitoring
• Clear responsibility to perform regular assessments of the contamination controls related to process, product, 
personnel, and facility/utility and to drive proactive improvement
• Authority to respond to potentially adverse trends or events, both proactively and reactively
• Clear pathways for escalation to the top site management

The CCS lifecycle begins during the design of the facility and process. Further, the CCS should be considered 
during quality-by-design activities and formally documented as a prerequisite to GMP manufacturing. 

The CCS should also be reviewed periodically (preferably reviewed annually) for effectiveness to ensure
it remains current with the process and aligned with industry standards, specifically the potential
need to adopt new, more effective technologies
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Thanks for your attentionThanks for your attention
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QRM for CCS

Prepared by : Whitney Chen( )
Date: May 21,2025

Document Purpose

• Explain the reason for the document
• Provide industry definitions
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Learning Objectives

1. Consider if you have a Contamination Control Strategy? How to establish this document?

2. Is it in a single overview document? Easy to understand?

3. Have a look at what risk we have and provide as examples?

Regulatory expectations
• Annex 1 “CCS should be implemented across the facility in 
order to define all critical control points and assess the 
effectiveness of all the controls (design, procedural, 
technical and organizational) and monitoring measures 
employed to manage risks associated with contamination. 
The CCS should be actively updated and should drive
continuous improvement of the manufacturing and control 
methods.” CCS 

• PICs cGMP Basic Tenant = Commensurate to risk 
(Premises/Facilities , Dust & Waste Control, Production 
Equipment, Rationale for uncontrolled releases of aerosols, 
operator clothing contaminates, QRM – potency , 
toxicological evaluation to assess cross-contamination risks, 
separation strategies, cleaning programs, supervision, 
training…etc.)
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This technical report outlines how to implement an effective CCS using a holistic approach, 
highlights a selection of best practices, and identifies outdated practices and mindsets.

Product knowledge: 
Process 
understanding
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Organizing for CCS – Start from 
QRM

• An example of a roadmap on how to 
  consider set up of a CCS
• Risks A to E are usually examined
• Then look at the various sources
• Assess Risks
o Patient risk can be different depending on   
    dose form
o CPPs process & environment
o Likelihood/probability of contaminates 
    being present
o Analysis of monitoring & control programs
o Deploy Controls in Operating procedures & 
     into Quality Control plans
• Develop mitigations & Verify mitigations
• Publish CCS
• Annual Review
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S

• CCS for each product with rationale for the CS elements

• Microbial, endotoxin, particle risks (FMEA) for each process

• Periodic review or Major change may trigger a re-review of the CCS

• Determine what the CAPAs will be based on findings

• Inclusion of CCS in Site Master File
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Worked Example of FMEA for Filling Process
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•This is all defined within a site strategy.
•Assess gap against each sub vector (ie materials, 
process, equipment…etc)
•Lots of work to do prescriptions and gap analysis 
however after that it flows.

Learnings
•CCS is a complement to and reliant upon the 
major elements of the PQS

oRisk Assessment processes for the 
identification & appraisal of contamination risks 
and the implementation of mitigation controls
oValidation Programs to demonstrate the 
suitability of facilities, equipment and processes
oChange Control for the evaluation, prior to 
implementation of changes to facilities, 
equipment and processes that might impact 
product quality
oDeviation and Corrective and Preventative 
Action (CAPA) programs to identify, assess and 
resolve issues
•Applications

•Return on Investment
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ECA Task Force on  
Contamination Control Strategy 

Page 1 of 33 

Attachment 3: Template for the Contamination Control Strategy Document 
(example) 
About this CCS-document template and how to use and understand it 

This template is meant to support the documentation of the CCS strategy. It is not an instruction how to 
develop and implement the CCS strategy, although – implicitly – essential steps for implementing a CCS 
can be deduced from this document.  

Experience shows that – although a well-elaborated CCS may be implemented - yet, it can be a challenge 
to find / identify the document, where the specific information is laid down, stated, or defined! The 
compilation of the CCS elements in this document should be holistic and provide a good overview.  

Note: For larger companies, e.g., with an extensive product portfolio, it may be advisable to create 
appendices instead of listing all information in the CCS document.  

Similar to a Site Master File, this CCS document needs to be kept current but not updated with, e.g., a new 
version of an SOP quoted in the document.  

Although not explicitly required in Annex 1, the CCS document should be a controlled document approved 
by a Quality Unit. The template has a signature section on the front page. 

The CCS document guides the reader to the respective Risk Assessments / Risk Analyses (RAs), reports, 
SOPs, and other relevant documents and should indicate what is said in these documents, but – to avoid 
mismatches and conflicting statements – not repeat or summarize in detail the contents of the underlying 
documents.  
For Sections 1 – 16, it is suggested to use tables wherever possible; this document indicates a format in 
each section. Sub-sections have been added to provide room for further details: e.g., Section 5 "Utilities" 
includes sub-sections for "water," "steam," "gases" – if further sections are required, they may be added. 
If less sub-sections are needed for your specific situation, just delete them!  

Some guiding hints regarding color coding and fonts: 

Text in blue in this template is explanatory provides tips and suggestions. This text is not meant to remain 
in the company's CCS-Document.  
Text quoted from Annex 1 is written in Times New Roman fonts and in Italics. 

Text in black may be regarded as "suggested text," which can be adopted, adapted, modified, amended – 
as adequate.  
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Contamination Control Strategy 

Document Approval 

Name Function Responsible for Section(s) Date / Signature 

QA Approval of the CCS-document 

Different functions may be responsible for different sections of the document – There is no single 
CCS-SME 

114TPDA04017-D

本資料非經許可不得翻印 
D-2



ECA Task Force on  
Contamination Control Strategy 

Page 3 of 33 

Table of Contents 
A. Introduction....................................................................................................... 6

A.1 Objective ......................................................................................................................... 6 
A.2 Definitions and Abbreviations ............................................................................................ 7 

B. Documentation of the Contamination Control Strategy.................................................... 8 
B.1. Design of both the plant and processes including the associated documentation .................. 8 

B.1.1.  The plant ..................................................................................................................... 8 
B.1.1.1. General..................................................................................................................... 8 
B.1.1.2. Terminally Sterilized Products..................................................................................... 8 
B.1.1.3. Aseptically Manufactured Products ............................................................................. 9 
B.1.1.4. Low Bioburden Processes / Bioburden-Controlled Processes ......................................... 9 
B.1.2.  The Processes.............................................................................................................. 9 
B.1.2.1. Terminally Sterilized Products..................................................................................... 9 
B.1.2.2. Aseptic Manufacturing ............................................................................................. 10 
B.1.2.3. Low Bioburden Processes / Bioburden-Controlled Processes ....................................... 10 

B.2. Premises and Equipment ................................................................................................. 11 
B.2.1. Premises .................................................................................................................... 11 
B.2.2. Equipment .................................................................................................................. 11 

B.3. Personnel ....................................................................................................................... 11 
B.3.1. General ...................................................................................................................... 11 
B.3.2. Gowning Requirements ............................................................................................... 12 
B.3.3. Clean Room Clothing ................................................................................................... 12 
B.3.4. Personnel Monitoring ................................................................................................... 12 

B.4. Utilities .......................................................................................................................... 13 
B.4.1. Water ......................................................................................................................... 13 
B.4.1.1. Purified Water ......................................................................................................... 13 
B.4.1.2. WFI ........................................................................................................................ 13 
B.4.2. Steam ........................................................................................................................ 14 
B.4.3. Gases ......................................................................................................................... 14 
B.4.3.1. Product-contact-compressed air (direct or indirect product contact) ........................... 14 
B.4.3.2. N2 .......................................................................................................................... 14 

114TPDA04017-D

本資料非經許可不得翻印 
D-3



ECA Task Force on  
Contamination Control Strategy 

Page 4 of 33 

B.4.3.3. CO2 ........................................................................................................................ 15 
B.4.3.4. O2 .......................................................................................................................... 15 
B.4.3.5. Further Gases ......................................................................................................... 15 

B.5. Raw Material Controls – including in-process controls ....................................................... 16 
B.5.1. In-Process Controls ..................................................................................................... 16 

B.6. Product Containers and Closures ..................................................................................... 17 
B.7. Vendor approval – such as key component suppliers, sterilization of components and single-
use systems (SUS), and critical service providers ............................................................................. 17 

B.7.1. General processes ....................................................................................................... 17 
B.7.2. Detailed information regarding vendors ........................................................................ 18 

B.8. Management of outsourced activities and availability/transfer of critical information between 
parties, e.g. contract sterilisation services. ...................................................................................... 19 

B.8.1. General processes ....................................................................................................... 19 
B.8.2. Detailed information regarding suppliers....................................................................... 19 

B.9. Process Risk Assessment ................................................................................................. 20 
B.10. Process Validation ........................................................................................................... 21 
B.11. Validation of sterilisation processes .................................................................................. 23 
B.12. Preventative maintenance – maintaining equipment, utilities, and premises (planned and
unplanned maintenance) to a standard that will ensure there is no additional risk of contamination ... 23

B.13. Cleaning and Disinfection ................................................................................................ 24 
B.13.1. Equipment .............................................................................................................. 24 
B.13.2. Clean Rooms / Clean Areas ...................................................................................... 25 
B.13.3 Clean Room Clothing ................................................................................................... 25 

B.14. Monitoring Systems - including an assessment of the feasibility of the introduction of 
scientifically sound, alternative methods that optimize the detection of environmental contamination . 26 

B.14.1. General Procedures ................................................................................................. 26 
B.14.2. Monitoring of Systems ............................................................................................. 26 
B.14.2.1. Water and Steam ................................................................................................. 26 
B.14.2.2. Clean Rooms ....................................................................................................... 27 
B.14.2.3. Gases ................................................................................................................. 27 
B.14.2.4. Personnel ............................................................................................................ 28 

B.15. Prevention mechanisms – trend analysis, detailed investigation, root cause determination, 
corrective and preventive actions (CAPA), and the need for comprehensive investigational tools ........ 29 

114TPDA04017-D

本資料非經許可不得翻印 
D-4



ECA Task Force on  
Contamination Control Strategy 
 

 

 
 

      Page 5 of 33 
 

B.16. Continuous improvement based on information derived from the above ............................. 29 
B.17. Further relevant aspects – e.g., with regard to viral safety (where applicable) .................... 29 

C. Summary and Conclusion (including identified gaps and how to assess them) ..................... 29 
D. References ...................................................................................................... 30 
E. Attachments .................................................................................................... 30 
F. Document History .............................................................................................. 30 

  

114TPDA04017-D

本資料非經許可不得翻印 
D-5



ECA Task Force on  
Contamination Control Strategy 
 

 

 
 

      Page 6 of 33 
 

A.  Introduction 

A.1 Objective 

This document is based on Annex 1, which requires to develop of a Contamination Control Strategy based 
on the following principles (quoted from Annex 1): 

"The development of the CCS requires thorough technical and process knowledge. Potential sources of 
contamination are attributable to microbial and cellular debris (e.g., pyrogen, endotoxins) as well as 
particulate matter (e.g., glass and other visible and sub-visible particulates)."  

The elements to be considered are listed in Annex 1:  

i. Design of both the plant and processes, including the associated documentation.  
ii. Premises and equipment. 
iii. Personnel. 
iv. Utilities.  
v. Raw material controls – including in-process controls.  
vi. Product containers and closures.  
vii. Vendor approval includes key component suppliers, sterilization of components and single-use 

systems (SUS), and critical service providers.  
viii. Management of outsourced activities and availability/transfer of critical information between 

parties, e.g. contract sterilisation services.  
ix. Process risk assessment.  
x. Process validation.  
xi. Validation of sterilisation processes. 
xii. Preventative maintenance – maintaining equipment, utilities, and premises (planned and 

unplanned maintenance) to a standard that will ensure there is no additional risk of 
contamination.  

xiii. Cleaning and disinfection.  
xiv. Monitoring systems – including an assessment of the feasibility of introducing scientifically sound, 

alternative methods that optimize the detection of environmental contamination.  
xv. Prevention mechanisms – trend analysis, detailed, investigation, root cause determination, 

corrective and preventive actions (CAPA), and the need for comprehensive investigational tools.  
xvi. Continuous improvement based on information derived from the above.  

 
Add more elements if applicable! – e.g., further conditions that need contamination control, summary and 
conclusion, attachments, document history 

This CCS-Document summarizes how our company approached each of the elements and how we maintain 
the standard to ensure an adequate level of contamination control. This document considers quality risk 
assessment and the overall approach to managing microbiological, particulate, and cross-contamination of 
products manufactured in the sites. It makes to relevant documents, where details are defined and 
documented to avoid mismatches; this CCS document does not repeat details provided in other documents.  

To facilitate reading and understanding of the document, the document follows some rules:  
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• In order to maintain clear reference to the Elements mentioned in Annex 1, the numbers of 
Sections B.1 – B.16 refer precisely to the numbers of the elements. As relevant, sub-sections may 
need to be added.  

• If text is quoted from Annex 1, it is written in italics. 

• Whenever there is clear guidance is provided in regulatory documents, design, processes, and 
procedures are based on this guidance (e.g., clean room grades and related particle and 
microbiological requirements). Thus, such details are not repeated.  

• The principles of Quality Risk Management have been applied. 

• Reference to documents (reports, instructing documents, SOPs, etc.) is provided in each section. 

A.2 Definitions and Abbreviations 

Term / Abbreviation Definition / Long Version 

CCS Contamination Control Strategy:  
A planned set of controls for microorganisms, endotoxin/pyrogen and 
particles, derived from current product and process understanding that 
assures process performance and product quality. The controls can 
include parameters and attributes related to the active substance, 
excipient and drug product materials and components, facility and 
equipment operating conditions, in-process controls, finished product 
specifications, and the associated methods and frequency of monitoring 
and control.  

CCS-document This document compiles references to all documents related to the CCS as 
well as conclusions on how to ascertain and maintain contamination 
control. 

The Elements The elements mentioned in Annex 1 under i. – xvi., which refer to 
Sections B.1 – B.16 of this document.  

PV Process Validation 

QRM Quality Risk Management 

RA Risk Assessment / Risk Analysis 

SMF Site Master File 

SV Sterilisation Validation 

Add further Definitions and Abbreviations as required  
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B. Documentation of the Contamination Control Strategy 

B.1. Design of both the plant and processes including the associated 
documentation 

Provide the name of the products and associated manufacturing facilities. Provide some information of the:  

-  product presentation (e.g., syringes, vials, cartridge)  
- formulation or product-specific variants (e.g., volumes, strength) 

B.1.1.  The plant 

B.1.1.1. General 

The plant is designed to ensure the process steps are performed in the clean room Grades are required 
according to Annex 1.  
Access to the clean room grades is via separate air-locks for personnel and material. 

Layouts of the different areas may be inserted to show hygienic zones, personnel, and material flow. 
Reference to SMF could be extremely useful at this point. 

 

B.1.1.2. Terminally Sterilized Products 

Process Step Clean room grade High level 
Contamination control 
measures  
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B.1.1.3. Aseptically Manufactured Products 

Process Step Clean room grade High level 
Contamination control 
measures  

   

   

   

   

   

   

 

B.1.1.4. Low Bioburden Processes / Bioburden-Controlled Processes 

Process Step Clean room grade High level 
Contamination control 
measures  

   

   

   

   

   

   

 

B.1.2.  The Processes  

Describe the different processes– terminally sterilized products, aseptic manufacturing, low bioburden, 
bioburden controlled – a brief description to evaluate if the CCS is adequate. 

B.1.2.1. Terminally Sterilized Products  

Describe specific information about sterilization methods / processes. 

Mention / list the products / types of products manufactured as terminally sterilized products 
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Product Name Product Type Container 

Volume Material 

    

    

    

    

    

 

B.1.2.2. Aseptic Manufacturing  

Mention / list the products / types of product manufactured under aseptic conditions 

 
Product Name Product Type Container 

Volume Material 

    

    

    

    

    

 

B.1.2.3. Low Bioburden Processes / Bioburden-Controlled Processes 

Mention / list the products / types of product manufactured as low bioburden / bioburden controlled 
products 

 
Product Name Product Type Container 

Volume Material 

    

    

    

    

114TPDA04017-D

本資料非經許可不得翻印 
D-10



ECA Task Force on  
Contamination Control Strategy 
 

 

 
 

      Page 11 of 33 
 

Product Name Product Type Container 

Volume Material 

    

 

B.2. Premises and Equipment 

Although not part of the elements listed in Annex 1, reference to Qualification (SOPs, Master Plan, etc.) 
may be made here.  

B.2.1. Premises 

Concerning Premises, refer to Section B.1.2.  

B.2.2. Equipment 

For major equipment in regard to contamination control, consider making reference to the SMF – or copy 
from SMF. 

List major equipment related to contamination prevention such as autoclave and refer to the measure in 
place in the section of the CCS e.g. B11 

B.3. Personnel 

B.3.1. General 

Personnel is trained in all areas of their responsibilities. More details about the areas and the applicable 
procedures are provided:  

 
Type of Training Reference Document 

Title No. 

Induction training   

General GMP-training   

Hygienic behavior   

Personnel Qualification   
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B.3.2. Gowning Requirements

Description Reference Document 

Title No. 

Gowning requirements for the different clean 
room grades are defined. 

B.3.3. Clean Room Clothing

Description Reference Document 

Title No. 

Material, quality, and design of clean room 
clothing is adequate for the respective clean 
room Grade 

Changing and replacement of clean room 
clothing 

Cleaning of clean room clothing 

Sterilization of clean room clothing 

Validation of the sterilization process 

B.3.4. Personnel Monitoring

Note: Section 14 in Annex 1 is about monitoring, thus, in this template, Personnel Monitoring is mentioned 
in Section 14.3. Personnel Monitoring may either be mentioned under Section B.4 "Personnel" or in 
Section B.14. – a matter of taste. But: cross-reference should be made.  

Description Reference Document 

Title No. 

RAs, SOPs, evaluation Refer to section B.14. 
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In this section, add the information around aseptic media fill, aseptic intervention risk assessment, 
monitoring after intervention. Finally, give an explanation on the residual risk accepted.  

B.4. Utilities 

Consider making reference to SMF! 
Briefly describe the method of preparation / distribution – refer to the monitoring Section.  

Brief description of the contamination prevention program in place such as sanitization, decontamination, 
etc.  

B.4.1. Water 

B.4.1.1. Purified Water 

Description Reference Document 

Title No. 

Risk Assessment   

Specification   

Preparation   

Distribution   

Monitoring refer to Section B.14. 

 

B.4.1.2. WFI 

Description Reference Document 

Title No. 

Specification   

Preparation   

Distribution   

Monitoring refer to Section B.14. 
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B.4.2. Steam 

Description Reference Document 

Title No. 

Specification   

Preparation   

Distribution   

Monitoring refer to Section B.14. 

 

B.4.3. Gases 

B.4.3.1. Product-contact-compressed air (direct or indirect product contact) 

Description Reference Document 

Title No. 

Specification   

Preparation   

Distribution   

Monitoring refer to Section B.14. 

 

B.4.3.2. N2 

Description Reference Document 

Title No. 

Specification   

Storage   

Distribution   

Monitoring refer to Section B.14. 
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B.4.3.3. CO2 

Description Reference Document 

Title No. 

Specification   

Storage   

Distribution   

Monitoring refer to Section B.14. 

 

B.4.3.4. O2 

Description Reference Document 

Title No. 

Specification   

Storage   

Distribution   

Monitoring refer to Section B.14. 

 

B.4.3.5. Further Gases 

Description Reference Document 

Title No. 

Specification   

Storage   

Distribution   

Monitoring refer to Section B.14. 
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B.5. Raw Material Controls – including in-process controls 

Relevant aspects  

• how starting materials are sampled and tested  
• microbiological requirements and endotoxin limits are part of the raw material specification. 

Raw Material (Starting Material) Controls 
Description 

Reference Document 

Title No. 

Test specifications for each starting material 
are prepared and approved; specifications 
follow the Marketing Authorization 

  

Incoming goods' testing   

Sampling   

QC-Testing   

Starting Material release procedure   

   

 

B.5.1. In-Process Controls 

Relevant aspects 

• the stages for contamination-control-related IPC-testing  
• the limits 
• link this section to the section B.1.1 

 
Description Reference Document 

Title No. 

Stages at which IPC-tests are performed   

Bioburden limits for the respective stages   
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B.6. Product Containers and Closures

Relevant aspects 

• different products, their container and closures
• CCI tests
• Routine process for testing container closure integrity
• When containers are a SUS or other material refer to the extractible and leachable reports and

include the monitoring on these containers to prevent contamination (e.g. particulate, integrity
test).

Description Reference Document 

Title No. 

Container Type - Specification 

Closure Type - Specification 

Container System Qualification 

Container Closure Integrity Testing 

Routine tests for container closure integrity 

Extractables & Leachables 
(where applicable) 

B.7. Vendor approval – such as key component suppliers, sterilization of
components and single-use systems (SUS), and critical service providers

B.7.1. General processes

Relevant aspects: 

• SOP for vendor qualification (presumably the same SOP as for supplier qualification, which is
relevant in Section B.8.) – consider combining Sections B.7. and B.8. or make cross-references!

• Routine vendor evaluation / auditing

Description Reference Document 

Title No. 

Vendor / supplier qualification process 

Vendor / supplier evaluation 
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Description Reference Document 

Title No. 

Vendor / supplier auditing   

   

   

 

B.7.2. Detailed information regarding vendors 

Component  Vendor Reference Document 

Title No. 

  Contract  

Qualification document  

Audit Report  

Annual evaluation  

  Contract  

Qualification document  

Audit Report  

Annual evaluation  

  Contract  

Qualification document  

Audit Report  

Annual evaluation  
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B.8. Management of outsourced activities and availability/transfer of critical 
information between parties, e.g. contract sterilisation services. 

Note: This Section is quite similar to section B.7.  

B.8.1. General processes 

Refer to Section B.7.1.  

B.8.2. Detailed information regarding suppliers 

 
Service Contract acceptor Reference Document 

Title No. 

  Contract  

Qualification 
document 

 

Audit Report  

Annual evaluation  

Process Validation   

  Contract  

Qualification 
document 

 

Audit Report  

Annual evaluation  

Process Validation   

  Contract  

Qualification 
document 

 

Audit Report  

Annual evaluation  

Process Validation   
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B.9. Process Risk Assessment 

The title "process risk assessment" is somehow narrowing the scope of the general requirement to base 
decisions on Quality Risk Management – suggestion to broaden the scope (but still keep the title for clear 
reference to Annex 1) 
Relevant aspects:  

• SOP(s) 
• Registers 
• Overview of existing RAs for manufacturing / cleaning / decontamination / depyrogenation 

 
Description Reference Document 

Title No. 

The concept of QRM is implemented 
throughout the organization (SOP) 

  

A register of RAs is maintained by QA    

RAs for manufacturing processes:    

  

  

  

  

RAs for aseptic manufacturing processes:   

  

  

  

  

RAs for cleaning processes:   
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Description Reference Document 

Title No. 

RAs for decontamination (incl. 
depyrogenation) processes: 

  

  

  

  

  

RAs for sterilisation processes are part of B.11. 

 

B.10. Process Validation 

Following the GMP-requirements, all manufacturing processes have been validated and re-validation 
takes place on a regular basis / processes are under continuous verification Processes are re-validated 
after Changes that require re-validation.  

Process Validation is based on a QRM approach and the underlying RAs mentioned in Section B.9. 

Note: The CCS does not refer to general cleaning validation but should focus on microbiological (incl. 
endotoxins) aspects.  

Relevant aspects: 

• Process Validation SOP 
• PV-reports  

 

Description Reference Document 

Title No. 

The concept of PV is described in SOP   

The concept of continuous process 
verification is described in SOP 

  

Aseptic process simulation is performed 
according to SOP 

  

PV-reports for manufacturing processes:    
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Description Reference Document 

Title No. 

Aseptic process simulation reports (media fill 
reports)  

PV-reports for cleaning processes: 

PV-reports for decontamination processes: 

PV-reports for depyrogenation processes: 
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B.11. Validation of sterilisation processes 

Following the GMP-requirements, all sterilisation processes have been validated and re-validation takes 
place on a regular basis / processes are under continuous verification Processes are re-validated after 
Changes that require re-validation.  
Validation of sterilisation processes is based on a QRM approach and the underlying RAs mentioned in 
Section B.9. 
Note: The CCS does also refer to depyrogenation processes and their validation but this topic is covered in 
the previous chapter B.10.  

Relevant aspects for the validation of sterilisation processes: 

• Sterilisation Validation SOP or VMP 
• SV-reports  

Description Reference Document 

Title No. 

The concept of SV is described in SOP or 
VMP 

  

The concept of continuous process 
verification or re-validation of sterilization 
processes is described in SOP or VMP 

  

SV-reports for sterilization processes   

  

  

  

  

 

It is also an option to cover the validation of sterilization processes in Section 10 and make a cross-reference 
to Section 10 here, in Section 11. – Importance of sterilization processes may trigger the decision whether 
to handle Validation of sterilization processes in a separate Section or not.  

 

B.12. Preventative maintenance – maintaining equipment, utilities, and premises 
(planned and unplanned maintenance) to a standard that will ensure there is no 
additional risk of contamination 

Relevant aspects – presumably covered in SOP(s):  
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• The way to define maintenance requirements (e.g., vendor involvement, in-house-experience, 
involvement of external companies) 

• QA involvement 
• How are maintenance plans developed (servicing / inspection / replacement actions and for the 

system) - Are log-book-entries considered 
• The basis for the development of the maintenance program (frequency for performing 

maintenance actions) 
• Calibration  
• Responsibility for system approval after maintenance 
• Risk assessments  

 
If CC aspects are addressed in the documents for preventive maintenance programs, an additionally 
reference to these documents may be useful. 

B.13. Cleaning and Disinfection  

Procedures are in place for cleaning and disinfection. 
Note: "decontamination" is not mentioned in the enumeration in Annex 1; however, it appears feasible to 
cover these important aspects in this section.  

List the procedures and make reference to the SOP numbers and – as applicable – validation reports (cross-
references to Section B.10. should be considered) 

B.13.1. Equipment 

Equipment Type Activity Reference Document 

Title No. 

 Cleaning   

Disinfection   

Decontamination   

 Cleaning   

Disinfection   

Decontamination   

 Cleaning   

Disinfection   

Decontamination   

 Cleaning   

Disinfection   
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Equipment Type Activity Reference Document 

Title No. 

Decontamination 

Cleaning 

Disinfection 

Decontamination 

Cleaning 

Disinfection 

Decontamination 

B.13.2. Clean Rooms / Clean Areas 

Room No. / Area Grade Activity Reference Document 

Title No. 

A Cleaning 

Disinfection 

Decontamination 

B Cleaning 

Disinfection 

Decontamination 

C Cleaning 

Disinfection 

Decontamination 

D Cleaning 

Disinfection 

Decontamination 

B.13.3  Clean Room Clothing 

Refer to Section B.3.3.  
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B.14. Monitoring Systems - including an assessment of the feasibility of the 
introduction of scientifically sound, alternative methods that optimize the 
detection of environmental contamination 

Relevant aspects:  

• Reference to Risk Assessments, which lead to the sampling points 
• SOPs 
• Reference the summary reports and how the description of how trending is done (SOP!) and 

conclusions are drawn.  

B.14.1. General Procedures 

Description Reference Document 

Title No. 

Instruction on how to develop sampling 
points / frequency / warning and action limits 

  

Instruction for the preparation of reports   

SOP on how to perform trending   

 

B.14.2. Monitoring of Systems 

B.14.2.1. Water and Steam 

Type Activity Reference Document 

Title No. 

City Water optional! RA   

Monitoring SOP   

Summary Report   

Purified Water RA   

Monitoring SOP   

Summary Report   

Clean Steam RA   

Monitoring SOP   

Summary Report   
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B.14.2.2. Clean Rooms

Summarize and cross-reference with the relevant section of this document to describe the viable and non-
viable monitoring and testing methods associated. Describe if the sampling is performed by internal or 
external personnel and the overall oversight by the quality department.  

Describe the frequency, location, and type of sampling, including the definition of the alert and action limits. 
State the frequency of the historical EM data review and analysis.  
Refer to the section discussing the filter integrity, the velocity of air supplied, smoke studies, pressure 
differential, temperature, relative humidity, etc. 
Refer to the microbial media and incubation program used, air exposure of the media (e.g., settle plate) 
validated, etc. 
Consider further differentiation into different areas and / or clean room grades 

Type Activity Reference Document 

Title No. 

Viable environmental 
monitoring 

RA 

Monitoring SOP 

Summary Report 

Non-viable (physical)  
environmental monitoring 

RA 

Monitoring SOP 

Summary Report 

B.14.2.3. Gases

Type Activity Reference Document 

Title No. 

Product-contact-compressed 
air 

RA 

Monitoring SOP 

Summary Report 

N2 RA 

Monitoring SOP 

Summary Report 
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Type Activity Reference Document 

Title No. 

CO2 RA 

Monitoring SOP 

Summary Report 

O2 RA 

Monitoring SOP 

Summary Report 

Further RA 

Monitoring SOP 

Summary Report 

B.14.2.4. Personnel

Note: see remark in Section B.3.4. 

Area Grade Activity Reference Document 

Title No. 

Grade B RA 

Monitoring SOP 

Summary Report 

Grade C RA 

Monitoring SOP 

Summary Report 

Grade D RA 

Monitoring SOP 

Summary Report 
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B.15. Prevention mechanisms – trend analysis, detailed investigation, root cause
determination, corrective and preventive actions (CAPA), and the need for
comprehensive investigational tools

Refer to the document that describe the requirement for an effective investigation, quality management 
systems, and the document that describes the deviations process and CAPA including document that track 
and trend reoccurrence and CAPA effectiveness.  

State the procedure in place to address reoccurring deviation to ensure proper contamination control states. 

Description Reference Document 

Title No. 

Incidents and deviations are managed via: 

Investigation of incidents and deviations 
(Root causes analyses) is described in SOP: 

Corrective and preventive actions (CAPAs) 
are managed according to: 

B.16. Continuous improvement based on information derived from the above

Summarize processes and procedures for continuous improvement and include the document subject to 
periodic updates   

• preparation of reports (define frequency!), e.g., management reports or PQRs
• evaluation of incidents and deviations and related CAPAs
• trending analysis of EM, product quality review, etc.
• internal communication/escalation via regular or extraordinary meetings with defined

participants.

B.17. Further relevant aspects – e.g., with regard to viral safety (where
applicable) 

C. Summary and Conclusion (including identified gaps and how to
assess them)

Summarize the results and conclusions. 

During the preparation of the document, you may have come across areas that need further improvement, 
assessment or for which no or insufficient regulations are available. Then, this may be recorded in this 
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section (or by adding sub-sections). Include the path forward (schedule, responsibilities) to rectify the 
deficits.  

“Summary and Conclusions …. “ may also be at the beginning!  

D. References  
List the regulatory, literature, or industrial references used as feasible.  

E. Attachments 
As applicable 

F. Document History 
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Attachment 4: Relevant/Helpful Guidelines and Documents: 
Regulatory:  

i) European Commission, EudraLex - Volume 4 - Good Manufacturing Practice (GMP) guidelines, 
Chapter 3: Premises and Equipment, (2014) 

ii) European Commission, EudraLex - Volume 4 - Good Manufacturing Practice (GMP) guidelines, 
Chapter 5: Production, (2014) 

iii) European Commission, EudraLex - Volume 4 - Good Manufacturing Practice (GMP) guidelines, 
Part II: Basic Requirements for Active Substances used as Starting Materials, (2014) 

iv) European Union, Guidelines of 19 March 2015 on the formalized risk assessment for ascertaining 
the appropriate good manufacturing practice for excipients of medicinal products for human use, 
Official Journal of the European Union, (2015/C 95/02), (2015) 

v) European Commission, EudraLex - Volume 4 - Good Manufacturing Practice (GMP) guidelines, 
Annex 2: Manufacture of Biological active substances and Medicinal Products for Human Use, 
(2018) 

vi) European Commission, EudraLex - Volume 4 - Good Manufacturing Practice (GMP) guidelines, 
Annex 3 Manufacture of Radiopharmaceuticals, (2008) 

vii) European Commission, EudraLex - Volume 4 - Good Manufacturing Practice (GMP) guidelines, 
Annex 14 Manufacture of Medicinal Products Derived from Human Blood or Plasma, (2011) 

viii) European Commission, EudraLex - Volume 4 - Good Manufacturing Practice (GMP) guidelines, 
Guidelines on Good Manufacturing Practice specific to Advanced Therapy Medicinal Products, 
(2017) 

ix) European Union, Guidelines of 5 November 2013 on Good Distribution Practice of medicinal 
products for human use, Official Journal of the European Union, (2013/C 343/01), (2013),  

x) European Union, Guidelines of 19 March 2015 on principles of Good Distribution Practice of active 
substances for medicinal products for human use, Official Journal of the European Union, 
(2015/C 95/01), (2015) 

xi) EMA Guideline on setting health-based exposure limits for use in risk identification in the 
manufacture of different medicinal products in shared facilities (20 November 2014) 

xii) U.S. Food & Drug Administration, Code of Federal Regulation Title 21, part 211 current good 
manufacturing practice for finished pharmaceuticals, subpart C = Building and Facilities, sec. 
211.42 Design and construction features (b), (c) 

xiii) U.S. Food & Drug Administration, Code of Federal Regulation Title 21, part 211 current good 
manufacturing practice for finished pharmaceuticals, Subpart F - Production and Process 
Controls, sec. 211.113 Control of microbial contamination (a), (b) 

xiv) U.S. Food & Drug Administration, Code of Federal Regulation Title 21, part 211 current good 
manufacturing practice for finished pharmaceuticals, Subpart B - Organization and Personnel, 
sec.211.28 Personnel responsibilities (a) 

xv) U.S. Food & Drug Administration, Code of Federal Regulation Title 21, part 211 current good 
manufacturing practice for finished pharmaceuticals, Subpart E - Control of Components and 
Drug Product Containers and Closures, sec. 211.80 General requirements. (b) 

xvi) U.S. Food & Drug Administration, Code of Federal Regulation Title 21, part 211 current good 
manufacturing practice for finished pharmaceuticals, Subpart E - Control of Components and 
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Drug Product Containers and Closures, sec. 211.84 Testing and approval or rejection of 
components, drug product containers, and closures (d) 

xvii) U.S. Food & Drug Administration, Code of Federal Regulation Title 21, part 211 current good 
manufacturing practice for finished pharmaceuticals, Subpart D - Equipment, sec. 211.67 
Equipment cleaning and maintenance (a) 

xviii) U.S. Food & Drug Administration, Code of Federal Regulation Title 21, part 211 current good 
manufacturing practice for finished pharmaceuticals, Subpart C - Buildings and Facilities, sec. 
211.56 Sanitation (c) 

xix) U.S. Department of Health and Human Services Food and Drug Administration, Guidance for 
Industry Sterile Drug Products Produced by Aseptic Processing — Current Good Manufacturing 
Practice, (2004) 

xx) U.S. Department of Health and Human Services Food and Drug Administration, Guidance for 
Industry - Good Manufacturing Practice Considerations for Responding to COVID-19 Infection in 
Employees in Drug and Biological Products Manufacturing, (2020) 

xxi) U.S. Department of Health and Human Services Food and Drug Administration, Guidance for 
Industry - Guidance for Industry Non-Penicillin Beta-Lactam Drugs: A CGMP Framework for 
Preventing Cross Contamination, (2013) 

xxii) U.S. Department of Health and Human Services Food and Drug Administration, Guidance for 
Industry Current Good Manufacturing Practice—Guidance for Human Drug Compounding 
Outsourcing Facilities Under Section 503B of the FD&C Act, Draft Guidance. 
https://www.fda.gov/media/88905/download (accessed Jan 6, 2021) 

xxiii) pharmaceutical inspection co-operation scheme gmp guide, 2nd targeted consultation document 
on revision of annex 1 

xxiv) pharmaceutical inspection co-operation scheme gmp guide, ps inf 25 2019 (rev. 1) draft, 
manufacture of advanced therapy medicinal products for human use 

xxv) pharmaceutical inspection co-operation scheme gmp guide, ps inf 26 2019 (rev. 1) draft, 
manufacture of biological medicinal substances and products for human use 

xxvi) pharmaceutical inspection co-operation scheme gmp guide, pe 009-15 (part i), guide to good 
manufacturing practice for medicinal products part i 

xxvii) pharmaceutical inspection co-operation scheme gmp guide, pe 009-15 (part ii), guide to good 
manufacturing practice for medicinal products part ii 

xxviii) pharmaceutical inspection co-operation scheme gmp guide, pe 009-15 (annexes), guide to good 
manufacturing practice for medicinal products annexes 

xxix) world health organisation, good manufacturing practices for pharmaceutical products: main 
principles, annex 2, who technical report series 986, 2014, 

xxx) world health organisation, who good manufacturing practices for active pharmaceutical 
ingredients (bulk drug substances), annex 2, who technical report series 957, 2010 

xxxi) world health organisation, points to consider for manufacturers and inspectors: environmental 
aspects of manufacturing for the prevention of antimicrobial resistance 
  annex 6, who technical report series 1025, 2020 

xxxii) world health organisation, who good manufacturing practices for sterile pharmaceutical products, 
annex 6, who technical report series 961, 2011 

xxxiii) world health organisation, who good manufacturing practices for biological products, annex 3, 
who technical report series 996, 2016 
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xxxiv) who good manufacturing practices for the manufacture of investigational pharmaceutical 
products for clinical trials in humans, annex 7, who technical report series 863, 1996 

xxxv) who good manufacturing practices for radiopharmaceutical products 
 annex 2, who technical report series 1025, 2020 

xxxvi) WHO GMP for Pharmaceutical Products containing Hazardous Substances, TRS 957, Annex-3 
(2010) 

xxxvii) International Conference on Harmonisation of Technical Requirements for Registration of
Pharmaceuticals for Human use, Quality Risk Management, Q8 (R2), Pharmaceutical
Development, August 2009.
https://database.ich.org/sites/default/files/Q8%28R2%29%20Guideline.pdf (Accessed Nov 29,
2021) 

xxxviii) International Conference on Harmonisation of Technical Requirements for Registration of
Pharmaceuticals for Human use, Quality Risk Management Q9, November.
https://database.ich.org/sites/default/files/Q9%20Guideline.pdf (accessed Nov 29, 2021).

xxxix) International Conference on Harmonisation of Technical Requirements for Registration of
Pharmaceuticals for Human use, pharmaceutical quality system Q10.
https://database.ich.org/sites/defauslt/files/Q10%20Guideline.pdf  (accessed Nov 29, 2021).

Industry: 

I. ECA Guidelines for the Evaluation and Investigation of Microbiological Deviations
- Chapter 1 - Deviation Handling of Microbiological Environmental Monitoring Excursions in Non-
Sterile Pharmaceutical Manufacturing
- Chapter 2 - Lab Investigations – Endotoxin Out of Specification (OOS)/ Out of Trend (OOT)/

Atypical Results Investigations
- Chapter 3 - Guidance for Sterility Test Failures

II. ECA Standard Operating Procedure (SOP): Laboratory Data Management - Out of Specification
(OOS) Results

III. ECA Laboratory Data Management Guidance: Out of Expectation (OOE) and Out of Trend (OOT)
Results

IV. ECA Good Practice Guide on Validation
V. ECA Good Practice Guide "Visual Inspection of Medicinal Products for Parenteral Use - Version

3.2"
VI. Container Closure Integrity Testing of Medicinal Products for Parenteral Use - Position Paper -

Version 2.0
VII. USP general chapter discussing contamination control: <1116>; <1072>; <1231>; <1229>; etc.
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