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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.

= 5% g K (CCS) — kA 4 ~ F\%%/%fs}%z."llj%(*% - )l%}v}'rﬁsgﬂf
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What is a Contamination

®» Documented Contamination Control Strategy

= Relies on good knowledge management (ICH Q10)

= Risk based approach (ICH Q9)/TR 54

Holistic Review Lac

= A cyclic process

Within the General Manufacturing area the following aspects of the design, operation and
maintenance of the facilities and equipment were deficient:

— Mixing room #1 and #2 operated at positive pressure and airflow to the main access corridor and
contrary to the principle of containment; while mixing room #3 (M08), in contrast, operated at negative
pressure and airflow to the main access corridor.

— The risks associated with inconsistencies in pressure differentials and the directions of airflow were
compounded by the presence and operation of the interconnecting doors between mixing rooms #1,
#2 and #3, in that these doors allowed the unrestricted movement of equipment, materials, personnel and
(intermediate) product between these rooms during formulation

— The wash room, packing room #2, the dispensary and mixing room #3 operated at negative pressure to
the main access corridor, and consequentially were “sinks” to mixing rooms #1 & #2, and Packaging
rooms #1 & #3.

— The

was and used for storage of ‘cleaned” equipment

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

Control Strategy?

Quality Risk Management

Facilities,
Equipment
& Process
Design

Cleaning
Validation

Effectively
Implemented
Control
Strategy

k of Appropriate Controls - Issues

Re-usable equipment for CYTOTOXIC was stated to be dedicated, however the inspector
observed that:

= Although the filling needles and carboy siphon tubes were marked, these fillng needles and carboy

siphon tubes were stored mixed up with needles and siphon tubes for other products.

« Although the Equipment Preparation List for CYTOTOXIC stated “use CYTOTOXIC dedicated
equipment” the records available did not demonstrate that CYTOTOXIC dedicated equipment was
used, and the system in place did not clearly demonstrate that CYTOTOXIC dedicated equipment was
controlled in a manner to ensure that the dedicated equipment was not used for the manufacture of
other products;

= The flasks used for the collection of CYTOTOXIC flush and priming solutions were not dedicated to
CYTOTOXIC

2025/5/9

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,
quallification, validation, monitoring and personnel gowning, may be used to

support the manufacture of other products

and endotoxin/pyrogen contamination is c

manufacturer should clearly document whi
and acknowledge that compliance with th
demonstrated.

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

onsidered important. Where a

manufacturer elects to apply guidance herein to non-sterile products, the

ch principles have been applied
ose principles should be

= ARehp hE 3 EFA SO @ R RS o KA o - B RA[Z 350> deim %
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Holistic program that encompasses
concepts within the context of the entire
manufacturing facility and process.

ontamination contro

Environment

Raw materials,

Personnel, facilities, media/buffers,
utilities, HVAC testing materials

Product testing

2025/5/9

CCSin Annex 1

1. Scope # &l 8. Production and specific technologies

2. Principle & R I EE-T ¥y
3. Pharmaceutical Quality System + Aseptic preparation and processing
+ Aseptic and terminal sterilization processes.

IR ool i « Lyophilization
iISeSR % K * « Form-Fill-Seal
uipmentz % 9. Environmental and process monitoring
Utilities 2 * % % %3 WAL P
Personnelie & 4 % 10. Quality Control (QC)& ¥ # #!
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2. Principle& 8l

21 G AP MR AP R F/ARDGTARGEI RN EFHE S UG RPN E fo
T MRS Y

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:
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B k) VI S A SRk

ii.kﬁf@;”*“/ﬂ\ﬁvﬁf»’;;r%\»wﬁ; G

il & FA SR Bz TR d B3 A 1R KA FE ol RRY REE  REE
I?Z‘Kﬁ}aﬁfl

iv. R Z & BHREEI A BHIERIF NEFRE L FFAEMF F/ERKEFERY o

22 A2 KA kW2 WFHEHRRR QRM RAEFFIE > R B B BEERZE F )
B TR e ik

2025/5/9

2. Principle R 8l
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3. H#E 5 H &2 (Pharmaceutical Quality System, PQS)

MCCS Annual
Effectiveness

Quallity Risk
Management

Response processes
<Deviation
Management
=CAPA
Management
<Change
Management

Site Self
Audit

Quality
oversight
Preventive
maintenance
management

Calibration
management

Governanc
e and
lifecycle

strategies Validation Life

Cycle
Management &
Periodic Review

Supplier
‘ Management

Management
of Outsourced
activities
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4 Jy % 3% % (Premises)

* Facility controls —
Transfer of cleaning and Facility and room
materials disinfection change-over
HVAC program procedures and
campaign

management

Provisions for restricted
access to classified Pest Control
and/or manufacturing program
EICEY

Environmental Waste flow and
classification management

Personnel &
- _ gowning => see
Facility design section
'‘Personnel’

2025/5/9

CCSHi 4% &

Facility design

* Easy to clean, GMP compliant physical design: Containment
* Materials of construction
* HVAC/Airborne Transfer :Pressure regimen

» Material /Personnel movement RIEH T PR a2 B solator/RABs

S Process Design

» Aseptic considerations, pre-sterilization handling
* Validated sterilization and depyrogenation processes

—L Effective supporting procedures

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

2025/5/p
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CCSH 4+ &

Personnel Training

* Qalification for aseptic operation
* Gowning qualification
 Effective production task training

Education, not 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

CCSH &£+ &
Cleanlng & Disinfection
» Agents used? Rotations? Effectiveness?
 Types of clean and relevant frequencies
+ Validation for disinfection and cleaning
Medla Fills
 Appropriate for all product types (worst cases?)
» Well defined interventions
* Data analysis and frequency of events
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kX % (Equipment)

ARG ER0d 5 il GRAFRT ¢ 46082 R K& W7 ) Elh Ak
3 - A TR AT

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

™ X % B 7% :URS/FS/DS/DQ/IOPQ

™ AR S ﬁﬁﬂd%w 3 e A A4 2 IR TR T AR,
RFFARAY 2N RGERFCASDF ML P2 RG]
|

X H TR AERAE Y
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6 = * 2% 5 (Utilities)

6.1 2% % i B FH TR AR BB KM A S8 TR GARAL - BB TR

d b GIEGFEE 0 FMH 2 20 (F L CCS - A
— Ap j\F;U ﬁ’Lr’S B e E 4o T L

-k x stWater systems : PW/WFI
= 1T 5 2 3R F#ISteam used as a direct sterilising agent: Steam/Clean Steam

Y

= FHZz 3 7 % kiGases and vacuum systems
= dedos LR R R ¥iHeating and cooling and hydraulic systems

2025/5/9
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7w £ (Personnel)
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8 4 A 2 T H i (Production and Specific
Technologies)
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8 4 2 2 #F = F iF(Production and Specific
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8 4 # 2 ¥ ¥ P (Production and Specific
Technologies)
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Assign CCS Agree on Risk
Team Assessment Scope
Prod‘ulc.tion
Facilities

Document Process
Descriptions

Initiate
assessment

Agree on which
risks to examine

Risk assess
potential sources

moow>

Organising for CCS - What is a CCS Plan?

Materials Supply and Storage
Materials transfers

Bulk Formulation

Fill and Finish processes
Label and pack

Warehouse and Transport
Utilities and Critical Services

Sterility assurance

Residual endotoxin

Microbial bioburden
Particulate contamination
Foreign material contamination

Airborne /HVAC Mechanical transfers Personnel transfers Equipment Cleaning Production
Transfers & C: Equip Controls Personnel Controls Residues transfers Mix - Ups

Risk Assess
Severity & Likelihood

Develop and

e
=

Implement Mitigations

Confirm detectability
monitoring programs

Publish CCS
Report

Verify
Mitigations

Annual Review

of CCS Report

2025/5/9
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Prepared by : Whitney Chen(FfXE)
Date: May 21,2025

is technical report outlines how to implement an effective CCS using a holistic approach,
hlights a selection of best practices, and identifies outdated practices and mindsets.

o * FRS Ry (S £RA S - L ABFE > YTRUEFSRE LRSS

Governance

Defined oversight and escalation

Monitoring of Controls

Material

Personnel Environmental

Utility Pest

Controls

~ Validation of Cont
Personnel Qual. & || Process Qual. & 7

e . . Method Qual. &
!
Requalification Lifecycle y Lifecycle

Facility / Utility / Equip.
Qual. & Requal.

Contamination Controls

josu0) a8uey)

Investigation/CAPA

Facility &

Personnel Vendor, Equipment

Training, Process Material, Design, Ut“.lhl
2 % a Design,
Hygiene, & Design Consumable, Cleaning, T
B 2 x Cleaning,
Gowning Containers Sanitization i
Sanitization

Personnel Awareness / Quality Culture

Quality Risk Management

Scientific Knowledge
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Roles and Responsibilities

» EFach company needs to define who’s responsible for CCS
» Development
®» Review

» The Quality Authority must approve the CCS

\ Preparing the CCSis a
cross functional effort. /

Consider developing a

= project plan to define —
—— who, what and how the _
\ CCS will come toge_
——— —— —

Potential Approach to Document CCS

®» 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

Master CCS e.g. Site Master Plan

What? Includes the general

paragraphs valid for all areas s grisa’;f;r?'ea €9

products for the site (e.g. CCs
Gowning, HVAC, ...) + outlinin

Product specific

A What? Includes area The combination information
how all the individual MCCS specific information o
documents connect together (e.g. regarding GBS
Whofl eﬁuipment, describes the What? Existing site
*SME’s / content owners delivg Changeover, ...) M"érOb'OIOQ'Cal document(s) which
document content and Who? Owner/author gn - captures productA o
document approval document: SME from ng:ﬁ)’}‘é?raatt'ggy information (specifications,
A co-ordinator will collate the the area for a specific I:t(és,)process description
information from the different [ Number of documents: product & :
SME’s/ content owners in 1 one per site area. Can process. Who? Ownetr/author

document: product owner
Number of documents:
Determined by site strategy

and existing site documents
may need to he nupdated if

gaps are identified

document be based on area
technology e.g.,
compressed tablets or
encapsulated
microspheres

Number of documents: 1
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Potential Approach to Document CCS

» 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.

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 conten
and document apg.

A co-ordinator will collate
the information from the
different SME’s/ content
owners in 1 document

Number of documents: 1

\
t Numh-

e ———

CCS per area e.g. Area Plan

What? Includes area
specific ini ~rmation (e.g.
regarding \ ~nt,
changeove

Who? Owmnor’

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.

_’,/":\ Vi \

(2N

co”

The overall organisation of documents could be represented by the graphic below

_Product _specific

#inm nitA Aa~iimant(c)

mﬁtidn/mpcS,

~fiption etc. )
*hor document:
et

“uments:

‘termineu ;- strategy and
sting site documents may
neud to be updated if gaps are

identified

7~
Vv

Potential Approach to Document CCS

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

What? Includes the
general paragraphs valid
for all areas / products for
the site (e.g. Gowning,
HVAC, ...) + outlining how
all the individual MCC¢
documents connect
together

Who?

A co-ordinator will collat~

*SME’s / content own.o
deliver document contenu

and document approval |}«

the information from the™ o> r— /1‘\ \\
different SME’s/ content | €ncapsul’ o
owners in 1 document microsph | Y 4

Master CCS e.g. Site Master Plan

CCS per area e.g. Area Plan -
m 4
What? In\ sag
b\ r

&

A single site document

capturing all the information
can also be used.

specific i
regarding

doucs

The strategy is flexible so sites
can decide which approach is
the best fit for them.

= _.ll(S
%
—wepecifications, IPCs,
~ription etc. )
_——rauthor document:
“wner
cuments:
)etermined by sue strategy an|
xisting site documents may

need to be updated if gaps al
identified

Number of documents: 1

MCCS Annual Effectiveness Report (MAER)

Annual collective assessment of contamination controls and contamination minimisation steps to drive update to overall site

MCCS documents

B-3
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Ownership & Development

* Multiple functions
» Coordination and overall plan — Validation/Production, QA Approval
« Sites to determine

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

Plant and Materials Air = ’ M Cleani
Process Design Control C /HVAC y Transfers Residues

-
QA
Validation

.

Quality Assurance sign off on the CCS and audit compliance

Detailed Content of the CCS

Overall CCS Contents Governance and Life Cycle Strategies impacting CCS

PURPOSE AND OBJECTIVES QUALITY OVERSIGHT
-~ 4 PREVENTIVE MAINTENANCE MANAGEMENT

SCOPE CALIBRATION MANAGEMENT (CM)

| v

ROLES AND RESPONSIBILITIES

VALIDATION LIFE CYCLE MANAGEMENT AND PERIODIC REVIEW

*QUALIFICATION OF MICROBIOLOGICAL ANALYTICAL AND
GOVERNANCE AND LIFECYCLE STRATEGIES I MONITORING METHODS

IMPACTING MICROBIOLOGICAL AND
CONTAMINATION CONTROL STRATEGIES

UPPLIER MANAGEMENT

MANAGEMENT OF OUTSOURCED ACTIVITIES AND PURCHASED MATERIALS

MICROBIOLOGICAL AND CONTAMINATION

CONTROL STRATEGY SITE SELF AUDIT

RESPONSE PROCESSES
=DEVIATION MANAGEMENT
=CAPA (CORRECTIVE AND PREVENTIVE ACTIONS) MANAGEMENT
=CHANGE MANAGEMENT

QUALITY RISK MANAGEMENT

CONCLUSION

REFERENCES

DOCUMENT HISTORY
ANNUAL REVIEW PROCESS OF MCCS AND CONTINUOUS IMPROVEMENT
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Detailed Content of the CCS (cont.)

PURPOSE AND OBJECTIVES

ROLES AND RESPONSIBILITIES

GOVERNANCE AND LIFECYCLE STRATEGIES
IMPACTING MICROBIOLOGICAL AND
CONTAMINATION CONTROL STRATEGIES

MICROBIOLOGICAL AND CONTAMINATION
CONTROL STRATEGY

CONCLUSION
REFERENCES

DOCUMENT HISTORY

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

PERSONNEL
GOWNING PRACTICE
TRAINING AND QUALIFICATION

MATERIALS
*HANDLING OF INCOMING GOODS

*MICROBIOLOGICAL QUALITY
CONTROL (RAW MATERIALS,
COMPONENTS

REJECTION AND DISPOSAL OF
MATERIALS

EQUIPMENT

=EQUIPMENT DESIGN

<«USE OF SINGLE USE SYSTEMS
=EQUIPMENT CLEANING PROGRAM
<EQUIPMENT DECONTAMINATION /

UTILITIES

=WATER SYSTEMS
=CLEAN STEAM SYSTEMS
=GAS SYSTEMS

PROCESS AND PRODUCT

*PROCESS UNIT OPERATION
INTEGRITY

=CONTAINER CLOSURE INTEGRITY

(M)CCS Annual

Annual Product
Quallity Review

Site Change
Controls

Process

Performance

Review
Microbiological
Trend Reports

Media fills

Effectiveness Report (MAER)

The MAER fulfils the
and collective
requirements
Applicable to
aseptically

processed*
products

improvement, periodic

effectiveness report

*The profile of risk

Event and Device Risk for devices for
Deviation trend Management*- the MAER is a
TP if applicable continual

feedback loop.

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

Process . N
Performance fulfils the )
Review ent, periodic
Annual Product Microbiological ‘\ ive
Quality Review Trend Reports report

Applicable to
aseptically
processed* products

Site Change
Controls wedia fills

Device Risk *The profile of risk

Management*- for devices for the
i F MAER is a
if applicable confris

feedback loop.

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

Contents of PQS CCSForms 1 & 2

Quality
. oversight
-PQS forms l & 2 InCIUde MCCS Annual Preventive
a Effecti int
sections Report T
®»Scope
» Roles and responsibilities Quality Risk Calibration
Management management
Definitions and acronyms ’
Governanc
. [¢]
= Governance and lifecycle ifecycle
strategies esPomse piocesses e Vaiidation

Management Life Cycle
Managemen
«CAPA Management g
-Change \ Review
Management 1

. Supplier
Site Self
Audit Manageme

Managemen nt

t of
Outsourced
activities

B-6
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Contents of PQS MCCS Forms (cont.)

Each control described needs to address ‘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.

MICROBIOLOGICAL AND
CONTAMINATION CONTROLSTRATEGY _ _ _ _ _ _ _ _ _
7z

Y
ENVIRONMENT
\_I___'___ _—!
PRODUCT
QUALITY
EFFICACY
PATIENT
LSAFETy’
- —

T

Effectiveness

How is the effectiveness of a control
demonstrated?

o

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

Detailed CCS Form Contents (cont.)

Facility controls

Facility

Transfer cleaning

of and Facility and
materials § disinfection room change-
HVAC program over
procedures and

campaign
Provisions for management
restricted access to
classified and/or
manufacturing
areas

Pest Control
program
Environmental Waste flow and
classification management

Facility
design

Personnel &
gowning =>

see section
'Personnel'

B-7
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Detailed CCS Form Contents (cont.)

Equipment controls

e For Sterile Products

Use of single-use Equipment
advan ce d systems cleaning program
technology covers
Equipment
L] BS Advanced decontamination /
technology sterilization
(Sterile Products) technology
ISO | ato rS (Sterile Products)

* Automation
*Robotics

Design and
disinfection of

Equipment design mobile electronic

devices

Detailed CCS Form Contents (cont.)

Utility controls

Controlled
clean steam
systems (Sterile
Products)

Controlled Controlled gas
water systems systems

B-8
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Detailed MCCS Form Contents (cont.)

Material controls

Washing,
Sterilization and
depyrogenation of
components
(product containers
and closures)

Microbiological
quality control

incoming goods
(e.g. control of
material status,
sampling,
disposition and

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)

* Filing operations

» Tefminal Sterilisation — if used
yophilisation - 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

Container
closure
integrity

* 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

- Additiorialielementsms.
- gnteghspBieingienics — arising from FDA feedback
FoPBie®ERh DS filing reviews

Product and
process

Product
and
Process

Closure Risk

Analysis
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Timing of CCS Development and Periodic
Review

» 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 BRE{TE) @ HEfREE EE RV EY B AR R EN
FREEFY

» The CCS s revisited and updated as appropriate during product Technology Transfer must be in place for
routine/commercial manufacturing at individual facilites CCSERIBFEZETENEZEMET - DUBERE T
TERABEREE

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

0 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.

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

B-10
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Technical Report

0. 90

:

ety i

{

Technical Report No. 90

Contamination Control Strategy Development in
Pharmaceutical Manufacturing

1.0 INTRODUCTION
1.1 Purpo:

°

o

o

=

b

o

\\

Table of Contents

12 Scope..

GLOSSARY AND ABBREVIATIONS.

ELEMENTS OF A CONTAMINATION CONTROL
STRATEG!
3.1 Foundations of a Contamination
Control Strateg
3.1.1 Sdentific Knowledge Foundational
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CGCS

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

CCSenai s Boptde e £ BR A K & 1T % > 1R AW/ RPF R f 2

All dryg manufacturers have a CCS that includes a multitude of GMP practices documented
acrgss numerous operational procedures and programs. The rationales for those practices are
offen captured in risk assessments, validations, and technical documents.*75 % &R {5 585 -
BCCS > £ ¢ ¢ et Fen® s GMP F Bie 5 3k (P42 5 {rde st » ip ik (U2 chR A RIZG H AR 355 2B
W o~ REACHATY AR

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 e4rf|iE - BRIE > BAAMEC ARt b 4> NigF M
}.\\i Bjafei=le o 3 CCSHPBREFARFTEZ AAARE > ¥ 2T L BERAFL -
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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.
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Governance

Defined oversight and escalation

Monitoring of Controls

Material Environmental

Personnel Utility Pest

<
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5 =
= =
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Gowning Containers Sanitization

Sanitization

Personnel Awareness / Quality Culture
Quality Risk Management

Scientific Knowledge

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:

e 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

e Clear responsibility to perform regular assessments of the contamination controls related to process, product,
, and facility/utility and to drive proactive improvement

e Authority to respond to potentially adverse trends or events, both proactively and reactively

ar pathways for escalation to the top site management

he 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

B-13
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Thanks for your attention
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QRM for CCS

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

Document Purpose

A documented strategy should:

1. Prescribe a path for the prevention of product contamination and cross-
contamination

2. Explain, with reference to industry standards and existing company
procedures, how the risks of contamination and cross-contamination are
understood, controlled and monitored

3. Elaborate on the connection between the contamination cont[r“\’ol strategy and
other elements of the Pharmaceutical Quality System

4. Set a program for the review and improvement of the strategy to confirm that it
is sufficient and appropriate for protecting the overall quality of products

Explain the reason for the document
» Provide industry definitions
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PIC/S & 1SO)

transport. (ICH Q7)

or product. (ICH Q7; PIC/S Glossary)

of monitoring and control. (ICH Q10)

Purpose & Scope: The Challenge of Definitions (ICH,

Contamination: The undesired introduction of impurities of a chemical or
microbiological nature, or of foreign matter, into or onto a raw material, intermediate,
or product during production, sampling, packaging or repackaging, storage or

Cross-contamination: Contamination of a material or product with another material

|Contro| Strategyt A planned set of controls derived from current product and process
understanding that ensure process performance and product quality. The controls can
include parameters and attributes related to drug substance and drug product

materials and components, facility and equipment o
controls, finished product specifications, and the assdciated methods and frequency

rating conditions, in-process

— T

Purpose & Scope: The Challenge of Definitions (ICH,

PIC/S & ISO)

Decontamination: Procedure that eliminates or
reduces microbial or toxic agents to a safe level with
respect to transmission of infection or other adverse
effects. (ISO 15190:2003 3.7) N

Disinfection: Removal, destruction or de-activation
of mlcroorgamsms on objects or surfaces. (ISO
13408-1:2008 3.18)

Sanitation: All actions dealing with cleaning or
maintaining hygienic conditions in an establishment,
ranging from cleaning and/or sanitising of specific
equipment to periodic cleaning activities throughout
the establishment (including building, structural, and
grounds cleaning activities)

ion: Operation used to reduce undesirable
micro-organisms on inert contamination surfaces
depending on the objectives set

S_tgéijjs_arﬁp_n;_e[alidated process used to render a
roduct free of all forms of viable microorganisms.
FISO 22442-3:2007 3.10)

\

Cleaning Validation: Cleaning validation is
documented evidence that an approved cleaning
procedure will reproducibly remove the previous
Broduct or cleaning agents used in the equipment

elow the scientifically set maximum allowable
carryover level. (PIC/S Glossary)

Cleaning Verification: The gathering of evidence
through chemical analysis after each batch/campaign
to show that the residues of the previous product or
cle_anl,r}g a?ents have been reduced below the
scientifically set maximum allowable carryover level.
(PIC/S Glossary)

Qamnajpgmﬁnuqc}]um: The manufacture ofa

series of batches of the same product in sequence in
a given period of time followed by strict adherence to
accepted control measures before transfer to another

Broduct. The products are not run at the same time
ut ma&)be run on the same equipment. (PIC/S

Annex

C-2
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Learning ODbjectives

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 . Holistic, systematic set of control
employed to manage risks associated with contamination. "L'::‘;‘L'I‘gtf:,'l'g mechanisms which act together to
The CCS should be actively updated and should drive impurities of a provide a high degree of assurance of
continuous ipiprovement of the manufacturing and control mi"c';g’g‘i':ﬂg‘;;a] elimination °f°°':?(;‘l‘l'c“ta“°" in finished
methods.” /CCS F&#5 I 58 i 1f f& 5 £h SIS A2 H 73 XI5 B0 - r::;u;{eer?;'gfme';gg P

i ] raw material,
* PICs £GMP Basic Tenant = Commensurate to risk intermediate, or APl [N

(Premises/Facilities , Dust & Waste Control, Production d“"“|9 P'°d“'f“°."' : S—
; ) sampling packaging » Primary Focus on Sterile (High Risk) Products
quipment, Rationale for uncontrolled releases of aerosols, or re-packaging,

: ; _ storage or transport”
efator clothing contaminates, QRM — potency , » Should also be applied to Non-Sterile Products

icological evaluation to assess cross-contamination risks,
skparation strategies, cleaning programs, supervision,

Contamination ( Gontamination Control Strategy ]

C-3
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The Pillars of Success

As illustrated in Figure 1, a holistic CCS for a sterile pharmaceutical dosage
form has three inter-related pillars for success.

Prevention — Prevention is the most effective means to control Product Quality &

Patient Safety

contamination. Prevention of contaminants reaching the critical processing
areas should be the goal of the CCS. Complete prevention may not always

be practical or feasible; however, it should remain a target of continuous Prevention Remediation Monitoring & Cl
improvement in every site. The prevention strategy should include the . Process Design - Ceaning & Disinfecion - DataTrending
establlshm?nt of a weII-d.eﬂned, organized progr'am starting Wlt!'l a .scuer - Fadiity Design N Detantaination + Early waming
understanding of the sterile product manufacturing process, objective risk . Qualfication & Valldations o Stehzation i [t

assessments focusing on process variables and sources of contamination, - Testing & Release . Investgation& CAPA  Eoploges Takils

setting achievable acceptance criteria and metrics, means to monitor

) + Employee Training
performance and a plan to adjust the strategy as needed.

CONTAMINATION CONTROL STRATEGY (CCS)

PHARMACEUTICAL QUALITY SYSTEM (PQS)

Figure 1 Important Pillars for Success of CCS

N

Is 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.

deir T B 6 0 BB A K- BAREF B A UEM RS el RS 5

Governance

Defined oversight and escalation

Monitoring of Controls

Personnel In-process Material Environmental Utility

=
g 2
v o
= 2
K=} PersonnelQual.& ||  Process Qual. & M AAniyticel Facility / Utility / Equip. | ql%
b= Requalification Lifecycle et Sl & Qual. & Requal,
m© Zoioe | il Lifecycl il o
N Bcycle
20 — S
- . .
ﬂ Contamination Controls g
2 = =
o Personnel Vendor, Equipment Faca!lf\r =
= i z Utility
Training, Process Material, Design,
3 Design,
Hygiene, & Design Consumable, Cleaning, Cleanin
Gowning Containers Sanitization = g
Sanitization

Product knowledge:
Personnel Awareness / Quality Culture Process
understanding

Quality Risk Management

Knowledge
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Organizing for CCS - Start from

2 + Materials Supply and Storage
Assign CCS As:grer.;\O:ths‘( + Materials transfers
Team PEMTIGNS SH0NS + Bulk Formulation

+ Fill and Finish processes
. + Label and pack
Production [N Document Process + Warehouse and Transport
Facilities Descriptions + Utilities and Critical Services

Sterility assurance

Residual endotoxin

Microbial bioburden
Particulate contamination
Foreign material contamination

Initiate Agree on which
assessment risks to examine

moow>»

Risk assess
potential sources

Airborne /HVAC
Transfers & Controls

Cleaning Production
Equipment Controls Personnel Controls Residues transfers Mix - Ups

Develop and Verify Publish CCS
Implement Mitigations Mitigations Report

Low Risk Confirm detectability Y Annual Review
monitoring programs of CCS Report

Risk Assess
Severity & Likelihood

* 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

0 Analysis of monitoring & control programs

o Deploy Controls in Operating procedures &
into Quality Control plans

* Develop mitigations & Verify mitigations

* Publish CCS

* Annual Review

assessment of a process.

Identify the risks
of particle and
microbiological
contamination

Identify the CCP
with associated
risk

Figure 1. The steps to understanding your process. Image Credit:

Quality Risk Management (QRM) and Quality by Design (QbD) are both innately connected
to knowledge of the process. Figure 1 outlines the stages to perform a complete risk

Give a criticality
to the risk

Particle Measuring Systems
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Process Mapping by Fishbone Analysis

Personnel Materials

Gowning

Training
Material preparation

Monitoring Interventions

Product

APS
Filling line Cleaning & Disinfection A
Qualifica
Barrier System Process Validation
Sterilization System P e Monitoring Preventive Maintenance
Prevention
Equipment

Environmental Methodology

Figure 2. Fishbone diagram showcasing all sources of possible particle contamination. Image
Credit: Particle Measuring Systems

* 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
CPE'S  «Inclusion of CCS in Site Master File

FACILITIES
- EQUIPMENT

SOPs

C-6
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Examples

Potential Contamination Sources Preliminary Hazard Analysis (PHA) - Process Driven Analysis

PHAis a tool of analysis based on applying prior experience or knowledge of a

Risk Assessment and Mitigation Strateg hqzard or failure to identify future hgzards, hgzardous.gtuatlons and events that
might cause harm, as well as to estimate their probability of occurrence for a
Validation of the Control of the Sources ; clivi facil duct "
BEREE e L
Assurance Qualification Validation
' 3 Revised Score
Potenta Fallure Mode(s) for Patient Severty | (with mitigation)
i Potantial Risk of Harm Tk §§ Likelihood Assessment ; i {j " |w|m
Process Analysis Eviohmant L3 =~ Device Com
Analysis 3.1 [Reslduesi The component making Post washing salvent reside remains IMarginal as device uses ub o Uil withoutaditional controls s I 1. Develop  procedure for
equipment uses fol for fabrication The feutaneous delery [ washing/ drying
3.2 |fol 1 ot pro.chaared and may contain |yt washing and deying particulate residues IMargingl o9 device wes Sub- ‘ Likely without additional cantrols ' 2. Validite the washing and drying|
residuss of particulates o factory grease romain futansous dobry ® stop
33 Post wahng e resse e ooy Warginal s devce e b | Uy wkhout aditondl contols 3 implement sampling mspection
l 1 1 romowd jetanean debvery 8 » [plan
Materials Air/HVAC  Personnel Mechanical Equipment 7 7
Transfers Transfer Transfer ~ Transfer  Residues <1 e e e cantied 1 Teredentfod T roe———
Ly 1
What is the likelihood  {ncuting an 1h0C

4.2 [Personnel None Identied None identified 1 |None dentifed 1 | A |2 Validate the moulding step

" What preventive 4.3 [Mecharical / Equipment Toes|dual particies remain on the assembled part Likaty without additional controls = 3 implement sampling rspection
Instructions Oevicn and product has mény
A:::r':;:;n_ 7 Training rosidual partices - could Impact| 7 [undetected by 100% Inspection | g i for moulded componert
| {defivery or patient.

What monitoring do
we have in place 7

/

How is an “FMEA Risk Analysis” done ?

Characterize and profile
product potential hazards
Template Simplified FMEA Template
Is failure mode Identify Potential Possible effects of _\
detectable ? FailureModes  [eudl  Failure Modes N
[ [ [ -~ ,.\é
[ —

Identify Potential Fail e res) | (U L Bamed on et
Mode Causes || S | \éa HH : —— .1, g‘—'
_l—’ ———p—— lAl vl © o] .
.4 <
BLoNY
Verification and QC Past History or Potential harm / risk Q,
Methods Knowledge to the Patient or User
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Examples

Example (OSD) Layout for HACCP — CCS Plan

HACCP is a technique to identify specific hazards 4 v&o“

& é,}cx@ J‘\& o@"‘s‘
& & &

(contaminants) and preventative control measures to
minimise risk of manufacturing defective products.

Iymsu»n- ac Test |
Quality Supplier 3r¢ Lot test + CofA
: S Quall [Annual +CofA
Hazard Analys1s and  Critical Control Point 2 Dust escapes to the plant Contain booth / validate sir_|Record ai pressures
Cross Contamination - previous Yes _|Ceaning validation Cleaning [Asdit
Train, Gown, Sanitise Cleaning (Asait
t ' - 3 Cross Contamination - previous | dation Cleaning Logs/Audit
Loose metai particles JDedicated sieves + PM & (Audit
o, . . Dust to the plant Local dust control - neg press | PMand maintain. L
Identifying Potential Identify Ways to T T — = Sor Jovu e e
1 [Metal scrapings PM program Visual check pre use
Hazards/Contamina Prevent Them lmmw,,,,.,,, Nidaitar
nts s Fluid Bed Dirty inlet air - mvcrobes Yes _|Local dust control - neg press [PMand maintain.
Cross Contamination - socks. Dedicated socks | verity colours
C - previous [Cleaning Validation Cly
L) m Metal particles |PM over mill and chops. Inspect mill pre- use
C |Ceaning vaiidation mill pre- use
Dust escapes to the plant [Local Dust Collection/Contain{ Monitor room press.
Cross Contamination - Yes |Cleaning validation Ch
Metal particles PM over blender Inspect biend pre- use
|oust escape to the plant [Room Containment Monitor oom press.
8 Tablett Dust escape to the plant Yes |locai Dust Collection/Contain{ Monitor room press.
Cross Contam - teols, dies/punches Cleaning and Inspection Inspect pre use
Microbial contamination Store equipment dry |Period Monitor EM
9 Coating Microbial contam- coat solution Low bloburden water Monitor water
Metal particles [PM program Inspect pre use
Personnel Contam - microbes. Train, Gloved hnads Sanitise | Audit and Train
10 m Blister plastics. | Supplier Assurance QC Test a9
| Glass ragments ! [PMonline -line clewrance _|Record defects

Product Microbial Characterisation

Conclusion [ ] oo )

T Packagingine CNC

Contamination Control Strategy Development:
Manufacturing Process

Summary : Include name of the :
product(s) and the associated T CUN ) W
manufacturing facility and brief summary
of collective control measures. e
Introduction: contamination that is to be " ey
controlled (e.g. microbiological,

particulate, cross contamination). — ol i
Process Maps should be included in the S
CCS to make clear the boundaries where Lt —

CCS apply. s -
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A\

Worked Example of FMEA for Filling Process

Function Failure Hazard Harm Risk statement Mitigations CAPA | (CAPA) Residual | Justification
Process Mode e | refno | Duedate | J risk risk
Step z g 2 i ) ¥ @ acceptance
35(8|2 Z | (Yesino)
Ged HF s
E|2|x 3
9 -
o
Media fills Risk for a Contaminated | Non-stenle | Contaminated product- 5 1| 5 | Vahdated CIP and SIP processes NA N/A NA Yes Mitigations in
contaminated | product-contact product | contact surfaces due to are
system if surfaces insufficient sufficient for
deaning and cleaning/sterilization the risk
sterilisation is after performed media
not performed fill causes non-sterile
correctly product
Clean room |C C of| Cl Ce of clean 3 2 | 6 [SOP descibes how to perform this NA N/A N/A Yes Mitigations in
of q room when filling tower Outside of tower disinfected place are
when filling are not met  [is withdrawn in between Trained operators. sufficient for
tower is batches to adjust filling the risk
withdrawn in needles, clean the dye
between (performed in CNC) and
batches to then taken into grade C
adjust filling again leading to
needles, clean cleanroom
the dye requirements are not
(performed in met
CNC) and then
taken into
grade C again
Pressure dips Failure of Cleanroom | Pressure dips in room 3 3| 9 | Smoke visualizations performed CAPA
in room during pressure requirements | during withdrawn of show that no inflow of CNC air | suggested
withdrawn of | requirements | are not met filling tower causes occurs. Continuous monitoring of
filling tower failure of pressure pressure (EMS system). Alarms in
requirements leading to place. SOP describes how to
cleanroom handle pressure dips. Suggestion
requirements are not to perform a more detailed risk
met assessment to justify this nsk

Recommended Elements to be included in a
contamination control strategy document

o O T o

)
)
)
)
)

D

Design of both the plant and process.
Equipment and facilities.

Personnel.

Utilities.

Raw Materials Control — including in-process

controls.
Product containers and closures.

Vendor approval — such as key component
suppliers, sterilization of components and
single use systems, and services.

For outsourced services, such as
sterilization, sufficient evidence should be
provided to the contract giver to ensure the
process is operating correctly.

Process risk assessment.

Process validation.

Preventative maintenance — maintaining
equipment and premises (planned and
unplanned maintenance) to a standard that
will not add significant risk of contamination.

Cleaning and disinfection.

Monitoring systems - including an
assessment of the feasibility of the
introduction of scientifically sound, modern
methods that optimize the detection of
environmental contamination.

Prevention — Trending, investigations,
corrective and preventive actions (CAPA),
root cause determination and the need for
more robust investigational tools.

Continuous improvement based on
information from the above systems.

C-9
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Gap Analysis/Risk Analysis & Review Learnings
*CCS is a complement to and reliant upon the
(gmecons ) GETTT major elements of the PQS

+ Currency of control

assessments

+ Product Quality
Review? Dedicated
forum?

*This is all defined within a site strategy.
*Assess gap against each sub vector (ie materials,

strategy, gap and risk

practices, procedures
and policies?
* 18 there a gap?

ORisk Assessment processes for the

Prescripions | Gap Analysis Yt identification & appraisal of contamination risks

and the implementation of mitigation controls
oValidation Programs to demonstrate the

| 7 suitability of facilities, equipment and processes

= Vnat is the risk?

required

oChange Control for the evaluation, prior to

* Mtigatog acons implementation of changes to facilities,
equipment and processes that might impact
product quality

oDeviation and Corrective and Preventative

process, equipment...etc) *Applications
Lots of work to do prescriptions and gap analysis

however after that it flows.

Action (CAPA) programs to identify, assess and
resolve issues

*Return on Investment

Shared site resources

HVAC

Pest management
Spill Response
Facility validation

Water and steam
Process gases
Compressed air

Facility cleaning and disinfection
Environmental monitoring
Waste management

Section 5.2
Materials

Section 5.1
Facility

Section 5.3
Process

Contamination %

Utility system validation Sources

Section 5.6
Utilities

Section 5.4
Equipment

Section 5.5
Personnel

Training requireme

Movement of personnel
Medical clearances
Personnel hygiene and gowning

nts

Supplier quality management

QC testing and release of materials
Raw materials of animal origin
Extractables and leachables
Movement of goods

Labelling of materials

Materials validation

l Campaign production
— In-process controls and measures

Viral clearance
Adventitious agents
Open/closed processing
Sterilisation processes
Media challenges

| Process validation

‘ Equipment operation

Cleaning, sanitisation and sterilisation
Dedication of equipment

Equipment labelling

Maintenance and calibration
Equipment validation
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13.0 Appendix I: Case Study 1

This appendix provides the first of two case studies that reflect the principles discussed in Zechnical
Report No. 54-5: QRM for the Design, Qualification, and Operation of Manufacturing Systems.

Case Stlid}-' 1 pl()\.’id(‘ﬁ an t'.\:lIHP!C of the process for csl;;biishing a L]lizllil}-' risk management (QRM)
and risk control strategy to upgrade a company’s existing facility (applicable to either large or small
molecule products). Case Study 2 provides an example of a system risk assessment (SRA) approach
when adding a new buffer preparation and hold tank to an existing purification area.

13.1 Background

Global Company A, comprising drug substance and drug product plants, wants to upgrade one of its
drug product plants; the plant is approximately 20 years old and has not had any major technology
upgrades over its years of operation. Manufacturing/filling rooms were designed to be in a Grade B
environment, and equipment was placed in Grade A laminar flow units with attached plastic scrip
barriers. The plant has depreciated over the years and has been used beyond its originally intended
functional life.

The latest regulatory inspection resulted in several major regulatory observations related to the age of
the facility and the technology in use as well as personnel flow and potential for cross-contamination.

\\

Company A wishes to be a premier provider of sterile and aseptic filling operations and has secured

funding to undertake facility renovations and improvements to process manufacturing equipment.
The goals for the plant are:

* Secure and retain the right to operate by remaining compliant with regulatory requirements.

* Ensure product quality by minimizing the risk of contamination during production.

* Be able to be appropriately flexible with facility and equipment design to maximize throughput for
multiplc proc[ucts through efhicient le.‘a_ﬂil’lg, decontamination, and singlﬁ‘ use technology.

* Provide a competitive cost of goods and make a reasonable return on investment.

* Increase plant capacity while mainraining adequate product supply.

A preliminzlry evaluarion of the plant by a ream consisting of management decision-makers from
manufacruring, quality, engineering, finance, and regulatory determined that the current facility lay-
out and product/personnel/process flow is not ideal, and its intended use no longer aligns with the
Company A’s furure vision ro increase capacity and remain compliant with regulator)r requirements.

Two options—one for a greenfield facility and the other for a facility upgrade—were presented to
senior leadership. Based on the information for cost effectiveness and risk mitigation, a_decision was

made to adaEt the aging Elant bz uRgrad.ing the open processing ﬁlling lines to isolators. In addition,

thC dCCiSiOn addl—CSSﬁd thC rerurn on invﬁs[mcnt &al a_rld OthCr buSiHCSS mOdCl aspCCtS nort prSCnth
in this case study. This decision was documented in the project charter.
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Based on the operations as described above, the team assessed all process functions, determined the
below systems to require modification, and included them in the project scope (Table 13.1.1-1).

Table 13.1.1-1 Systems Requiring Modification

System

Filler

Stopper processor

Capper
(leaning process for the filler
Sterilization process for the filler

(lean steam system

rent State

Conventional with curtains;
parts sterilized in autoclave and
aseptically assembled

Stoppers washed and
autoclaved separately and
transferred into clean room

Connected to fill line but
located in adjacent clean room
Parts manually cleaned

Parts autoclaved

Generation meets current URS

Future State

New filler in isolator with SIP

Use rapid transfer port (RTP)
transfer to deliver stoppers into
isolator

Integrated with the filling line
isolator with Grade A quality air

Automated CIP System
Automated SIP System

Distribution system needs
modification for SIP and
requires an increase in capacity

Risk Mitigation Rationale

Reduce risk of microbial
contamination

Reduce risk of microbial
contamination

Reduce risk of contamination

Reduce risk of microbial and
cross-contamination

Reduce risk of microbial and
(ross-contamination

Enabling SIP

13.1.3 Project Execution Plan

Scope: Since the project execution plan (PEP) defines how to execute the project, certain risk decisions
were made and risk to project success identified and mitigated. The team used the PEP to ensure that
the project had a suitable execution approach.

Team: The team was composed of personnel from the following departments:

* Quality
* Operations

13.1.4 Tool Selection

* Engineering

* Project Management

Based on the risk question, the team needed a qualitative tool that would allow them to look at high-
level risks. The team selected a simple risk estimation matrix (Table 13.1.4-1). An excerpt of the

deliverable is shown below.

Table 13.1.4-1 Risk Estimation Matrix

Risk Estimation
Matrix

Occurrence

High: Most critical risks must be addressed on a high priority basis. The project team should prepare
for immediate action so as to eliminate the risk completely. In addition to evaluating risk elimination,
substitution strategies can be evaluated.

Medium: These risks should be sorted out early in the project and evaluated for reduction or elimination.
Such risks do not typically require extensive resources; rather, they can be handled with smart thinking and
logical planning.

Low: Acceptable. Risks do not pose any significant problem. However, if some reasonable steps can help in
fighting these risks, such steps should be taken to improve overall performance of the project.

Based on the severity of the damage (Table 13.1.4-2), the consequences or impact of a risk could be
ranked again and classified into one of the four categories (Table 13.1.4-3).
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Table 13.1.4-2 Example of Probability of Occurrence

Criteria

A risk that is almost certain to occur during project execution.

Risks that are highly likely to occur.

Risks that have a low probability of occurrence but still cannot be ruled out completely.
Rare and exceptional risks which have a less than 10% chance of occurrence.

Score Category
8 Definite
6 Frequent
4 Seldom
2 Unlikely
Table 13.1.4-3 Example of Consequences or Impact
Score Category
8 (atastrophic
6 (ritical
4 Moderate
2 Negligible

Criteria

These are the risks that can derail the project completely unproductive and must be a top priority
during risk management.

Risks with significantly large consequences that can lead to a great amount of loss.
Risks that do not impose a great threat yet are capable of causing sizable damage.
Risks that will cause a near negligible amount of damage to the overall progress of the project.

As the project proceeded, new risks were identified and added to this table (Table 13.1.4-4). In this
respect, the risk assessment became a “living” document through the project lifecycle and was continu-
ally assessed and the identified risks mitigated throughout the risk review. The status was tracked by the
project manager on a monthly basis through a project dashboard.

Table 13.1.4-4 “Living” Risk Assessment

: . Impact Resulting in Probability/ : : :
Type of Risk Nature of Risk Project Delays pact Risk Category Risk Response Risk Owner

Personnel Noin-house knowledge of | Improperly designed isola- 86 8 Contract external resources with skills Technology Operations (Process Engineering)
isolator technology torfilling line X required

Timeliness Long-lead equipment Project delays result in lapses Ensure vendor is refiable and will deliveron | Project Engineering and Procurement
: p R i 416 24 :
installation inqualification quality time to meet schedule

Equipment Unproven nature of newor | Start-up challenges m % Include engineering studies in schedule to | Technology Operations and Process
novel equipment acquire understanding of the equipment | Engineering

Constructability | Electrical ity permitsnot | Redesign required o4 " Review design with permit office priorto | Engineering and Project manager
approved design completion
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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 quiding 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 7/mes New Roman fonts and in Italics.

Text in black may be regarded as "suggested text," which can be adopted, adapted, modified, amended —
as adequate.

Page 1 of 33
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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

Page 2 of 33
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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:

/. Design of both the plant and processes, including the associated documentation.
i, Premises and equipment.
fil. Personnel.
v. Utilities.
V. Raw material controls — including in-process controls.
VI. Product containers and closures.

Vi Vendor approval includes key component suppliers, sterifization of components and single-use
systems (SUS), and critical service providers.

Vil 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.

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

XIiT. 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.qg., 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:

Page 6 of 33
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e 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.

e |If text is quoted from Annex 1, it is written in /talics.

e 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.

e The principles of Quality Risk Management have been applied.

e 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,
exciplient 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

Page 7 of 33
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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
Page 8 of 33
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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

Page 9 of 33
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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

Page 10 of 33
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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

Page 11 of 33
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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. WFHI

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. 02
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

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

Raw Material (Starting Material) Controls Reference Document
Description .
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
e the stages for contamination-control-related IPC-testing

e the limits
e 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

CClI 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:
e 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!
e 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

Quialification document

Audit Report

Annual evaluation

Contract

Quialification document

Audit Report

Annual evaluation

Contract

Quialification 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

Quialification
document

Audit Report

Annual evaluation

Process Validation

Contract

Qualification
document

Audit Report

Annual evaluation

Process Validation

Contract

Quialification
document

Audit Report

Annual evaluation

Process Validation
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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:

e SOP(s)
e Registers

e 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:

D-20
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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:

e 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:

e Sterilisation Validation SOP or VMP
e 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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e The way to define maintenance requirements (e.g., vendor involvement, in-house-experience,
involvement of external companies)

e QA involvement

e How are maintenance plans developed (servicing / inspection / replacement actions and for the
system) - Are log-book-entries considered

e The basis for the development of the maintenance program (frequency for performing
maintenance actions)

e Calibration

e Responsibility for system approval after maintenance

e 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:

e Reference to Risk Assessments, which lead to the sampling points

e SOPs

e 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 RA

monitoring

Monitoring SOP

Summary Report

Non-viable (physical) RA
environmental monitoring Monitoring SOP

Summary Report

B.14.2.3. Gases

Type Activity Reference Document

Title No.

Product-contact-compressed | RA
ar 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
02 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:

[)  European Commission, Eudralex - Volume 4 - Good Manufacturing Practice (GMP) guidelines,
Chapter 3: Premises and Equijpment, (2014)

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

i)  European Commission, Eudralex - Volume 4 - Good Manufacturing Practice (GMP) guidelines,
Part 11 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)

Viif)  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),

Xx)  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)

Xif) 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)

Xiir) 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)

Xxv) U.S. Food & Drug Administration, Code of Federal Regulation Title 21, part 211 current good
manufacturing practice for finished pharmaceuticals, Subpart £ - 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 £ - Control of Components and
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Drug Product Containers and Closures, sec. 211.84 Testing and approval or refection 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 - Equjpment, sec. 211.67
Equipment cleaning and maintenance (a)

XVIif) 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)

XX1) 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)

XXIf) 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 5038 of the FD&C Act, Draft Guidance.
https://www. fda.gov/media/88905/download (accessed Jan 6, 2021)

xxiif)  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) drafft,
manufacture of advanced therapy medicinal products for human use

xxv)  pharmaceutical inspection co-operation scheme gmp guide, ps inf 26 2019 (rev. 1) drafft,
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
xxvif)  pharmaceutical inspection co-operation scheme gmp guide, pe 009-15 (part ii), guide to good
manufacturing practice for medicinal products part ii
xXxviif)  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
XXXI[) world health organisation, who good manufacturing practices for sterile pharmaceutical proaducts,
annex 6, who technical report series 961, 2011
XXXilf) 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:

l. 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 (O0S)/ Out of Trend (OOT)/
Atypical Results Investigations
- Chapter 3 - Guidance for Sterility Test Failures

1. ECA Standard Operating Procedure (SOP): Laboratory Data Management - Out of Specification
(O0S) Results

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

V. 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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