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CCS how to document it
CCS 

CCS
CCS
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Annex 1 

• Reasons for changes: The GMP/GDP 
Inspectors Working Group and the 
PIC/S Committee jointly recommend 
that the current version of annex 1, on 
the manufacture of sterile medicinal 
products, is revised to reflect changes 
in regulatory and manufacturing 
environments. The new guideline 
should clarify how manufacturers can 
take advantage of new possibilities 
deriving from the application of an 
enhanced process understanding by 
using innovative tools as described in 
the ICH Q9 and Q10 guidelines. The 
revision of Annex 1 should also take 
into account related changes in other 
GMP chapters and annexes as well as in 
other regulatory documents. The 
revised guideline will seek to remove 
ambiguity and inconsistencies and will 
take account of advances in 
technologies. 
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Annex 1 Chapter 1. Scope

This Annex provides general guidance that 
should be used in the design and control 

of facilities, equipment, systems and 
procedures used for the manufacture of 

all sterile products applying the principles 
of Quality Risk Management (QRM), to 
ensure that microbial, particulate and 
endotoxin/pyrogen contamination is 

prevented in the final product. 

QRM applies to this document in its 
entirety and will not, normally, be 

referred to in specific paragraphs. Where 
specific limits or frequencies or ranges are 
specified, these should be considered as a 

minimum requirement. They are stated 
due to historical regulatory experience of 
issues that have been identified and have 

impacted the safety of patients. 
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CCS ––
How to document it?
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CCS Glossary (Definition) 

• "Contamination Control Strategy (CCS) – A for 
microorganisms, endotoxin/pyrogen and particles, derived from 

for 
m current product microorganisms, s endotoxin/p

and process understanding that assures 
and particles, derived froms m current product 
es 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 the 
associated methods and frequency of monitoring and control.“ 
• Contamination from microbial derived and particles are main 

scope but not limited to.
• e.g. Para. 8.132, 136 leachable
• e.g. viral material containment

• Para 2.5 16 elements
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Cleaning  agent, 
disinfectant, leachable
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2.5 The development of the CCS 
requires ddetailed technical and 

process knowledge. Potential sources 
of contamination are attributable to 

microbial and cellular debris (e.g. 
pyrogen, endotoxin) as well as 

particulate (e.g. glass and other 
visible and sub-visible particles). 

Elements to be considered within a 
CCS should include (but are not 

limited to): 

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 – such as key component suppliers, sterilisation 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 management; 
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 the introduction of 

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. 
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Microbiology specialists
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Contamination Control Strategy –
The Document!
Important to consider for a CCS document:

It should be a compilation that allows to FIND the respective document, which can be:
SOPs : QA, Manufacture, Procurement, Monitoring, New product or process introduction...
Work instructions
Reports
Risk Assessments
Qualification Reports
Validation Reports

It does not have to summarize the contents of these documents, but should rather indicate 
the contents, if not clear by the title.
The CCS document guides the reader to the respective relevant documents and should 
cover the main purpose of these documents, but – to avoid mismatches and conflicting
statements – not repeat or summarize in detail the contents of the underlying documents.
Like 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.
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https://www.eca-foundation.org/news/ccs-task-force-issues-new-guideline.html

1. Purpose and scope of the document
2. Definitions and abbreviations
3. List of the GMP sites
4. Brief description of the plants and facilities (refer to SMF)
5. Brief description of product currently manufactured
6. CCS and site's objective
7. CCS scope
8. CCS cross-functional team
9. Roles and responsibilities
10. CCS communication and decision-making process
11. QRM scope in regard to the CCS requirements
12. Elements to consider for the CCS (12 sub titles)
13. CCS Evaluation

a. Overview of the critical controls
b. Contamination residual risk threshold
c. List of the QRM part of the CCS (See Annex C)
d. Routine KPI and target (see Annex B)
e. Periodic review of the CCS
f. Elements that trigger the CCS review

14. Continuous improvement and governance decision (see annex A)
15. Conclusion
16. References
17. Document history
18. Annexes

a. List/link of QRM related to CCS
b. List/link of the procedures/policies related to CCS
c. List/Link to the rationale, strategy/position paper, etc.
d. Link to gap analysis
e. Summary of the improvement to implement
f. Summary of the KPI to follow in routine. Including e.g., EM data, etc.

Attachment 2
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https://www.eca-foundation.org/news/ccs-task-force-issues-new-guideline.html

Attachment 3

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:

RAs for decontamination (incl. 
depyrogenation) processes:

Example.  B.9. Process Risk Management (Overview of existing RAs 
for manufacturing / cleaning / decontamination / depyrogenation)

B.4. Utilities
B.4.1 Water
B.4.1.1 Purified Water
B.4.1.2 WFI
B.4.2. Steam
B.4.3. Gases (Product contact compressed air, O2, N2,…)
….  
Description Reference Document

Title No.
Specification
Preparation
Distribution
Monitoring refer to Section B.14.
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Recommendation from PDA TR90
• Use active verb, describe what occurs on site, not “should”
• State the rational of these controls
• Target 30-50 Pages, refer to other GMP documents
• Align the format to the site or company requirements
• The audience of CCS document is

• Inspectors
• All GMP site employee

• The Scope of CCS document
• Site or product specific
• Consider multiple CCS document if the scope is too wide for multiple product 

facilities

PDA TR 90 Chapter 19 Template Example for Contamination Control Document
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PDA TR 90 Chapter 19 Template Example for Contamination Control Document

Tips for Contamination Control Document

•• >> “ ”

•• 3030-00-500505 Page>> GMP SOP SMF

••
•••• CCSCSCS >>

• >> CCS CCS

• GMP CCS
CCS
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PDA TR 90 Chapter 19 Template 
Example for Contamination Control 
Document

• Tips for Contamination Control Document (Cont.)

• CCSCS

• CCS

• CCS

•
CCS

•

CCS

Level 1:
CCS

Level 2: 

Level 3:

Sterile products
• Chemical

• Aseptic filling
• Liquid, filtered to fill
• Sterile powder
• Sterile powder addition

• Terminal sterilized
• Biological

• Final filterable
• Aseptic manipulation cannot filter

Nonsterile products
• Liquid (external or internal use)
• Powder, tablet
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Policy on CCS
• Overall CC strategy
• Use of CCS Master file
• How to maintain 

master file
• Annual report

CCS Master file
• As a live document
• Update quarterly
• Review and approved

Annual CCS report
• Is the overall CCS 

effective?
• Are the quality system 

working?
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Recommend sections from PDA TR90
1. Purpose
2. Background
3. Scope
4. Responsibility
5. Contamination control strategy 

elements
6. Glossary
7. Referenced documents
8. Revision history

CCS Elements
1. Manufacturing Process Design, Risk Assessment, 

Validation, and Monitoring 
2. Facilities Design and Environmental Controls
3. Environmental Monitoring
4. Equipment Handling, Cleaning, and 

Sanitization/Sterilization
5. Equipment Maintenance
6. Utilities Design and Controls
7. Alarm System
8. Personnel Training and Controls
9. Raw Materials and Components
10. Containers and Closures
11. Vendor Approval 
12. Contamination and Utility Disruption Response
13. Prevention: Quality Systems and Continuous 

Improvement
14. Quality Controls
15. Governance and Effectiveness Review

PDA TR 90 Chapter 19 Template Example for Contamination Control Document
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Activities, processes, methods, strategies
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Ref.  To “ECA CCS Guideline : example in documenting the CCS and future challenges to evaluate CCS performance” by Walid El 
Azab Senior Manager Technical Service, STERIS
@ ECA training of Annex 1, 2022, 12.

Contamination 
of controls

Validation of 
controls

Monitoring of 
controls
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PDA TR 90 Fig 4.0-1 Potential Sources of Contamination to Consider When Conducting a Microbial Control Risk Assessment (DS)
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GAP analysis 
Key element Annex 1 

ref.
Key support 
document/RA

1 Facilities, utilities 
design, cleaning & 
sanitization

i. a. Design of plant
ii. a. Premises (qualification, transfer)
iv. Utilities (Water, PW, WFI, PS, Gases)
xii. Preventative maintenance/alarm system
xiii. Cleaning and disinfection

2 Equipment Design, 
cleaning & 
sanitization

ii. b. Equipment (process, storage, monitoring device)
xii. Preventative maintenance/alarm system
xiii. Cleaning and sterilization (for SU, connection, sterility)

3 Process Design i. b. Design of process
ix. process risk assessment
x. Process Validation; (xi. Validation of sterilization process)

4 Vender, Material, 
consumable and 
container

v. Raw material control
vi. Product containers and closures (CCIT)
viii. Management of outsourced activities and availability
vii. Vendor approval and critical service providers

5 Personnel training 
& Hygiene, gowning

iii. Personnel training (quality governance, gowning, manual 
operation, qualification/disqualification)
x. Process Validation (personnel qualification in APS; airflow)

Risk assessment tool 
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CCS
•
• (multi-variant)
•
•
• *ICHQ9
•
•
• CCS

Essence of CCS: EEEEEEEEEEEEEEEEEEEEEEEEssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssseeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeennnnnnnnnnnnnnnnnnnnnnnnnnnnccccccccccccccccccccccccccccccccceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee oooooooooooooooooooooooooooooooooofffffffffffffffffffffffffffffffff CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS::::::::::::::::::::::::: of all Controls and Measures.ooooooooooooooooooooooooooooooooooooffffffffffffffffffffffffffffffff aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaalllllllllllllllllllllllllllllllllllllllll CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCooooooooooooooooooooooooooooooooooooonnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnttttttttttttttttttttttttttttttrrrrrrrrrrrrrrrrrrrrrrrrrroooooooooooooooooooooooooooooooooolllllllllllllllllllllssssssssssssssssssssssssssssssssss aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaannnnnnnnnnnnnnnnnnnnnnnnnnnddddddddddddddddddddddddddddddddd MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaasssssssssssssssssssssssssssssssssssuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuurrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeessssssssssssssssssssssssssssssss........................

• Design
• Procedural
• Technical
• Organizational

Ref to “Contamination Control Strategy – Inspector s view on an overarching strategy” by Dr Rainer Gnibl, Government of 
Upper Bavaria @ ECA Annex 1 Training, 2022, 12. Page 24
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CCS
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Key Areas Key 
Elements

Detailed CCS 
Elements

Annex 1 (2022)
reference

Identified 
potential gaps for 
documentation 
improvement 
needed) versus 
Annex 1 (2022) 
expectations

Key supporting 
Site Strategies,
Rationales, Risk 

assessments

Include Reference, 
tittle and if 
possible hyperlink 
to the document

Key Site 
Procedures

Include 
Reference, 
title and 
hyperlink to 
the 
document
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Product information
• Physical characters: pH, oxygen, shear sensitive, light sensitive, heat labile 
• Hazard level to operators
• Chemical compatibility to cleaning, fumigation, disinfection agents
• DS/DP compatibility to filter, housing, tubing
• Potential of ingredients to promote microbe growth

Develop process flow diagram
• Begin from broad spectrum (introduction chapter) then down do details (risk assessment)
• End to end approach by starting from the beginning and describe individual steps
• Include starting material, packaging material, compounding kits, sampling, filters…
• Visualize the flow and examine the potential risks (apply CCS scope)

Determine CCP (critical control point) or CPP (critical process parameter)

APSPS e.g. g. APSPS ?
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Introduction Flow Diagram
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CCCS
• Process control
• Facility and utilities
• Equipment
• Material & Container closure
• Personnel qualification in aseptic operation
• Environmental monitoring and trending
• Quality system
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PDA TR90

4.0 The key 
element of 

microbial control 
program

• Microbial Ingress ____
• ? …?
• ? (

) ( )
….?

• Proliferation 
• ?
• ?

• Persistence
• ?
• ?

? ( )
•

?
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PDA TR90

4.1 Low 
bioburden drug 

substance process 
control

• DS Bioburden Grade 
A

• DS ; 
• DS

• Single-use-system (SUS)
• Single use bag (Annex 1 x.xx)
•

•

•
•
•

• 0.1 micro filter
•
• gamma
•

•
• 0.1 micro filter
•

•
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PDA TR90

4.2 Sterile product 
process control

• bio-burden DP DS

•
•
•

>>
•
•

•
• BSC
• / BSC
• ( )
• heat or gamma radiation ( )
•

•
•
•
•
• /
• ( PDA TR 14)

• ( Annex 1 )
• ( )
• (PUPSIT) (107/m2)
• worst case APS

• (e.g. ATMP)
•
• CCS
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PDA TR90

4.3 Non-sterile 
product process 

control

•
•
•

•
•
• ( )
• ( )
•
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PDA TR90

4.4 In-process 
monitoring

• DS DP

•
worst case

•

•

•

•
±3

•
•

•
•
•
• A / B
•

• <10 CFU/10 ml (mammalian cell)

•
• <100 CFU/10 ml

• DP <10 CFU/100 ml

•
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PDA TR90

5.1 Facilities

• Facility design
•
• QRM 

• Personnel flow
•
• (best practice); 
•

• Material and waste control
•
•
• ( )

• Pass and Air lock (Annex 1 ” (transfer)“)
• .
•
• B (clean corridor, dirty corridor)
•
•

• Aseptic preparation para 8.10 table 4

• ( )

• review Annex 1
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PDA TR90

5.5 Utility design, 
control and 

validation

• Annex 1 

•

•

•
• ( )
• TOC conductivity, 

• HVAC
• (Unidirectional flow: visualization study ; Turbulence flow: air flow pattern)

qualification requalification ( environmental monitoring)
• ( ) ( )

•
•
• ( )
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Process Validation

• Aseptic process simulation (APS) also know as Medium fill
• Annex 1 9.32-9.49
• ECS CCS Guideline

• 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:

• Aseptic process simulation reports (media fill reports)
• Assembly, manipulation of sterile parts, materials, powder filling, liquid flling,

lyophilization
• PV-reports for cleaning processes:
• PV-reports for decontamination processes:
• PV-reports for depyrogenation processes:

• Validation of sterilisation processes
• PV-reports for moist heat sterilization
• PV-reports for dry heat sterilization, oven, tunnel
• PV-reports for sterilization by radiation
• PV-reports for sterilization by ethylene oxide
• PV-reports for filter sterilization (PUPIT)
• PV 
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PDA TR90

9.0 Equipment
Design, 

Validation and 
ongoing control 

(Design)

RABS
(

)

/

A B 

/
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Annex 1 
Single use

i.

ii.
iii.

iv.
v.
vi.
vii.
viii.
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PDA TR90

9.0 Equipment
Design, 

Validation and 
ongoing control 

(control)

?

/

A (Autoclave, HEPA oven)

RABS

Page 41

112TPDA04011

本資料非經許可不得翻印 
41



PDA TR90

9.0 Equipment
Design, 

Validation and 
ongoing control 

(maintenance)

HVAC

e.g. HEPA

FMEA

Temporary Gray Space Enclosure, TGSE

TGSE

TGSE

;
O 

CCS

Page 42

112TPDA04011

本資料非經許可不得翻印 
42



PDA TR90

Material
( (

)

)

•
(e.g. )

•

•

•

•

• GMP

•
HACCP
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PDA TR90

Starting Material 
Unique to 

Biopharmaceutical

•
( ICH Q5A)

•
•
•
• TSE BSE
•

•

•

• ATMP

• ATMP

• GMP

Page 44

112TPDA04011

本資料非經許可不得翻印 
44



PDA TR90

Container & 
Closure Integrity 

(CCI)

(CCI)

CCI

CCI

CCI
CCI

- - BFS CCI

CCI CCI

CCI CCI

ANSI/ASQ Z1.4-2008 ISO 2859 
CCI

100% 

(Fusion) CC 100% Page 45
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PDA TR90

• ISO 14644

• EMPQ (classification and viable
EM 

• ISO 14644-3“ (5)
• (e.g. HVAC )

(e.g. )
• 1 6 A B 12 C D
• – Air pattern, air movement,  air changes

• Turbulence flow >>
• Air flow pattern 

• Unidirectional flow >> First air
• Visualization study:  >>

• :

•
•
•
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PDA TR90

Personnel Training 
and Qualification

•

1.
2. first air
3.
4.
5.
6.
7. :
8.

•

•

• /
/

•

• /
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PDA TR90

--Aseptic 
operation & 
qualification

First Air, 

(APS)

/

RABS

A

......
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PDA TR90

11.1 Trending & 
Metrics (

)

PDA TR 90 Trending ( ) KPIs
” ” ” “

Table 11.1-1 Examples of metrics to be assessed during periodic review  

(Predictive metrics) (Reactive metrics)

KPI
e.g.

CCS
(e.g. EM)

(e.g. )
CCS

(e.g. , Endotoxin level)

(QRM) (e.g.
)

CAPA

CCS

CCS

CCS
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PDA TR 90 
Chapter 11  
Quality Systems

11.5 Quality risk 
assessments
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PDA TR90 Chapter 12. CCS Governance Structure ( )
Effectiveness Review ( )

1. CCS
2. / /

3.
4.

•
• CCS
•
• ( )

Trending 
, Investigation, CAPA, root cause
Change control,

•CCS ( QbD)
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QRM & KM
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GAP analysis 
Key element Annex 1 

ref.
Key support 
document/RA

1 Facilities, utilities 
design, cleaning & 
sanitization

i. a. Design of plant
ii. a. Premises (qualification, transfer)
iv. Utilities (Water, PW, WFI, PS, Gases)
xii. Preventative maintenance/alarm system
xiii. Cleaning and disinfection

2 Equipment Design, 
cleaning & 
sanitization

ii. b. Equipment (process, storage, monitoring device)
xii. Preventative maintenance/alarm system
xiii. Cleaning and sterilization (for SU, connection, sterility)

3 Process Design i. b. Design of process
ix. process risk assessment
x. Process Validation; (xi. Validation of sterilization process)

4 Vender, Material, 
consumable and 
container

v. Raw material control
vi. Product containers and closures (CCIT)
viii. Management of outsourced activities and availability
vii. Vendor approval and critical service providers

5 Personnel training 
& Hygiene, gowning

iii. Personnel training (quality governance, gowning, manual 
operation, qualification/disqualification)
x. Process Validation (personnel qualification in APS; airflow)

Risk assessment tool 
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CCS
Key element Key highlight

1 i. a. Design of plant
ii. a. Premises (qualification, transfer)
iv. Utilities (Water, PW, WFI, PS, Gases)
xii. Preventative maintenance/alarm system
xiii. Cleaning and disinfection

i. Cleanroom design
Cleanroom classification requirement, material flow 
and transfer
Cleaning and disinfection of facility
Preventative Maintenance (planned, unplanned)
Disruption recovery (Planned, unplanned)

iv. Utilites– water, gases, steam, support
Specification, distribution
Prevent micro built up (biofilm)
Qualification and routine monitoring

2. ii. Equipment (include barrier technology)
ii. b. Equipment (process, storage, monitoring 
device)
xii. Preventative maintenance/alarm system
xiii. Cleaning and disinfection

ii. Equipment (SS tanks, autoclave, SIP, tunnel oven..)
Equipment design on slope, valves, drying, alarm
Storage and maintenace (hold time)
Cleaning and sterilisation of the equipment (vp-
report ref. to xi) – requalification of cleaning 
procedure
Disruption recovery (Planned, unplanned)
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CCS
Key element Key highlight

3 i. b. Design of process
ix. process risk assessment
x. Process Validation; (xi. Validation of 
sterilization process)
xi. validation of sterilisation processes

i. Process design and control of microbial ingress
Aseptic manipulation and intervention risk 
assessment
APS result reconciliation
PV-reports (cleaning, disinfection, decontamination)
Lab control, OOS program, plant strain ID and use

4 v. Raw material control
vi. Product containers and closures (CCIT)
viii. Management of outsourced activities and 
availability
vii. Vendor approval and critical service providers

v. Material, intermediate, container and closure. 
Specification regarding micro control and endotoxin
Vendor approval for key component suppliers, and 
critical service providers.
CCIT validation
Single Use Systems (particle, leachables, integrity)

6 iii. Personnel training (quality governance, 
gowning, manual operation, 
qualification/disqualification)
x. Process Validation (personnel qualification in 
APS; airflow)

iii. Personnel
Personnel training, include inspection of barrier system,
Personnel hygenine requirement, training, gowning, 
certificate, job training, including visitor
Unidirectional flow visualization study (method, use, 
documentation)
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無菌研習營  組別 & 小組長

姓 名 / 職 稱 / 公 司組 別

徐士恩 製造科股長/中國化學台南三廠第一組

張瑞原 技術師/製造室主任/國衛院生物製劑廠第二組

鄭婷宇 研究員/友杏生技第三組

廖雅堂 品保經理/保瑞生技竹北廠第四組

陳珈瑋 確效部副理/台灣東洋六堵廠第五組
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