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* Reasons for changes: The GMP/GDP
Inspectors Working Group and the u EUROPEAN
. .. COMMISSION
PIC/S Committee jointly recommend
that the current version of annex 1, on
the manufacture of sterile medicinal Brussels, 22.8.2022
products, is revised to reflect changes Clpazn Skt
in regulatory and manufacturing
environments. The new guideline
should clarify how manufacturers can T TR
take advantage of new possibilities
P . . The Rules Governing Medicinal Products in the European Union
deerlng from the appllcatlon Of an Volume 4 EU Guidelines for Good Manufacturing Practice for Medicinal Products for
enhanced process understanding by Human and Veterinary Use
using innovative tools as described in
the ICH Q9 and Q10 guidelines. The
revision of Annex 1 should also take
into account related changes in other
GMP chapters and annexes as well as in
other regulatory documents. The
revised guideline will seek to remove
ambiguity and inconsistencies and will
take account of advances in
technologies.

Annex 1

Manufacture of Sterile Medicinal Products




Annex 1 Chapter 1. Scope

112TPDAO4011

This Annex provides general guidance that
should be used in the design and control
of facilities, equipment, systems and
procedures used for the manufacture of
all sterile products applying the principles
of Quality Risk Management (QRM), to
ensure that microbial, particulate and
endotoxin/pyrogen contamination is
prevented in the final product.

QRM applies to this document in its
entirety and will not, normally, be
referred to in specific paragraphs. Where

specific limits or frequencies or ranges are

specified, these should be considered as a
minimum requirement. They are stated

due to historical regulatory experience of

issues that have been identified and have
impacted the safety of patients.
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CCSSTRFARRY ~ S 40HE

How to document it?
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CCS Glossary (Definition)

» "Contamination Control Strategy (CCS) — 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 the
associated methods and frequency of monitoring and control.”

* Contamination from microbial derived and particles are main
scope but not limited to.
* e.g. Para. 8.132, 136%[)#2%| leachable
e e.g. RIEE T 0 Hiie S /EES PTZE % S viral material containment
* Para 2.5 J54E Kl 164 PhEEH elements
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Scope of the CCS document is facility and process dependent:
considers all the contaminations hazard

Contaminants |' 03 m
\

- —

»  Bioburden testing (product and EM)

— Microoraanism »  Sterility test (USP<71> or Ph.Eur.2.6.1)
1 Microbiological g »  Sterility assurance level (e.g., CCIT, media
»  Endotoxin / pyrogen . .
sim., personnel testing, etc.)

> Endotoxin testing (USP<85> or EP 2.6.14)

»  Adventitious agent testing: in-

»  Viruses . . .
.. vivo and/or in-vitro testing
1 Adventitious Agent »  Mycoplasma »  Mycoplasma testing (USP<63>
> TSE/BSE or EP 2.6.7)

> Mycobacterium testing (EP 2.6.2)
Particulates (e.g., EM

O Particulat Glasses »  Particulate monitoring (EM)
artictilate »  Visible and sub-visible particulate » Visual Inspection (rejection rate/
AQL) and particles testing
(USP788 or EP 2.9.19)
» Hair, insect, etc. Pest control
1 Others »  Chemical Cleaning agent, Resid itori
| disinfectant, leachable esidué monitoring
o b
* * Walid El Azah
.. x * M;‘}a ,‘.<.4:.','.'.~>-. .‘.;:m:.‘:‘ STERIS {

Page 7



2.5 The development of the CCS
requires detailed technical and
process knowledge. Potential sources
of contamination are attributable to
microbial and cellular debris (e.g.
pyrogen, endotoxin) as well as
particulate (e.g. glass and other
visible and sub-visible particles).
Elements to be considered within a
CCS should include (but are not
limited to):

112TPDAO4011

i. design of both the plant and processes including the associated documentation;

ii. premises and equipment;

iii. personnel;

iv. utilities;

v. raw material controls — including in-process controls;

vi. product containers and closures;

vii. vendor approval — such as key component suppliers, sterilisation of components and single
use systems (SUS), and critical service providers;

viii. management of outsourced activities and availability/transfer of critical information
between parties, e.g. contract sterilisation services;

ix. process risk management;

X. process validation;

xi. validation of sterilisation processes;

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

xiii. cleaning and disinfection;

xiv. monitoring systems - including an assessment of the feasibility of the introduction of
scientifically sound, alternative methods that optimize the detection of environmental
contamination;

xv. prevention mechanisms — trend analysis, detailed investigation, root cause determination,
corrective and preventive actions (CAPA) and the need for comprehensive investigational
tools;

Xvi. continuous improvement based on information derived from the above.

Page 8
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Contamination Control Strategy -
The Document!

Important to consider for a CCS document:

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

® It does not have to summarize the contents of these documents, but should rather indicate
the contents, if not clear by the title.

® The CCS document guides the reader to the respective relevant documents and should
cover the main purpose of these documents, but - to avoid mismatches and conflicting
statements - not repeat or summarize in detail the contents of the underlying documents.

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

* ¥ %
*
*ECA
*

* x *

, 0
* | Foundation FHRE

*
* MP N WALTHER

10



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

Attachment 2 Hr e

14.
15.
16.
17.
18.

Purpose and scope of the document

Definitions and abbreviations

List of the GMP sites

Brief description of the plants and facilities (refer to SMF)
Brief description of product currently manufactured

CCS and site's objective

CCS scope

CCS cross-functional team

Roles and responsibilities

. CCS communication and decision-making process
. QRM scope in regard to the CCS requirements

. Elements to consider for the CCS (12 sub titles)

. CCS Evaluation

Overview of the critical controls

Contamination residual risk threshold

List of the QRM part of the CCS (See Annex C)

Routine KPI and target (see Annex B)

Periodic review of the CCS

Elements that trigger the CCS review

Continuous improvement and governance decision (see annex A)
Conclusion

mpQa0 Ty

References

Document history

Annexes

a. List/link of QRM related to CCS

b. List/link of the procedures/policies related to CCS

c. List/Link to the rationale, strategy/position paper, etc.

d. Link to gap analysis

e. Summary of the improvement to implement

f. Summary of the KPI to follow in routine. Including e.g., EM data, etc.

11
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https://www.eca-foundation.org/news/ccs-task-force-issues-new-guideline.html
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Referenees s i s e R e e T D)
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v,
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B.4. Utilities

B.4.1 Water

B.4.1.1 Purified Water
B.4.1.2 WFI

B.4.2. Steam

B.4.3. Gases (Product contact compressed air, 02, N2,...)

112TPDA0O4011

Description Reference Document
Title No.
Specification
Preparation
Distribution
Monitoring refer to Section B.14.

Example. B.9. Process Risk Management (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:

RAs for decontamination (incl.
depyrogenation) processes:

12
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PDA TR 90 Chapter 19 Template Example for Contamination Control Document

Recommendation from PDA TR90

* Use active verb, describe what occurs on site, not “should”
 State the rational of these controls

* Target 30-50 Pages, refer to other GMP documents

* Align the format to the site or company requirements

 The audience of CCS document is
* |[nspectors
* All GMP site employee

e The Scope of CCS document

* Site or product specific
e Consider multiple CCS document if the scope is too wide for multiple product
facilities

13
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PDA TR 90 Chapter 19 Template Example for Contamination Control Document

Tips for Contamination Control Document

FAALSEE (6 E B A>> Rtz m (o FE eI RIS » N (e REZ A (B AR
MR BRI - RIPEGISRISES - L H AR A TR - SR & (TR
PERITT R > JE T aRmal -
£ S THRATE30-50Page>> S HAfIGMPHYSZ{: - (IA1SOP » fEZACH » SMF > 45 - Ja
BrapfhHIASER - DA 20GRE -
S L Y S SR —
CCS Y B R ER A &>>
+ EEAR > BHSCHREG AR R - 1F R T COS TR RIS SR - BFLICCSHRA
SRS o SCIE o B o B -
+ BAFTASIGMPHIBIII A S » B2 (327 AU - BBIREEE RS T RCCSMEE
BRI « SRACEE BB - AESR B A IR BECCS -
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‘ Master CCS ‘

Level 1:ZE 17 %452
CCSHY4E %

Site1

.

S

3 [SUb-CCS product A

L3 |Sub-CCS product B

Level 2: F2HE 4
Site? CCS FERT AR > <2
B Y

Level 3: 7z 'l H /&
Mo Bl > B
i o B EOR

Sterile products
Chemical
Aseptic filling
Liquid, filtered to fill
Sterile powder
Sterile powder addition
Terminal sterilized
Biological
Final filterable
Aseptic manipulation cannot filter
Nonsterile products
Liquid (external or internal use)
Powder, tablet

112TPDAO4011

PDA TR 90 Chapter 19 Template
Example for Contamination Control
Document

* Tips for Contamination Control Document (Cont.)

« CCSHRETRIBITTAEE SR - SR - (ERIB
TS RIS A SEIE B
o I TR s CCS - A AT
e G
 EAEEE SOOI | XU
o WA SRR, - R WL
IR RRRICCS
o BUNSRESEVEERRE - SRR
SR IR A e A A - i
B A 0 R B TR R RICCS ST

15
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Policy on CCS
[ Master CCS ] * Overall CC strategy

* Use of CCS Master file
* How to maintain

master file

* Annual report
CCS Master file
* Asa live document

* Update quarterly
* Review and approved

Annual CCS report
* Isthe overall CCS
effective?
* Are the quality system
working?

Page 16
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PDA TR 90 Chapter 19 Template Example for Contamination Control Document

Recommend sections from PDA TR0

1. Purpose

2. Background

3. Scope

4. Responsibility

5. Contamination control strategy —
elements

6. Glossary

7. Referenced documents

8. Revision history

___ CCS Elements

17

1.

Manufacturing Process Design, Risk Assessment,
Validation, and Monitoring

Facilities Design and Environmental Controls
Environmental Monitoring

Equipment Handling, Cleaning, and
Sanitization/Sterilization

Equipment Maintenance
Utilities Design and Controls
Alarm System

Personnel Training and Controls
Raw Materials and Components

. Containers and Closures

Vendor Approval

. Contamination and Utility Disruption Response

Prevention: Quality Systems and Continuous
Improvement

. Quality Controls

Governance and Effectiveness Review

112TPDAO4011



112TPDA0O4011

b b

S R

Activities, processes, methods, strategies




G

T

Investigation/CAPA

Governance
Defined oversight and escalation

Monitoring of Controls
Personnel In-process Material Environmental Utility Pest
Meonitoring Menitoring Menitaring Monitoring Manitoring Controls

Validation of Controls
Analytical
Method Cual. &
Lifecycle

Facility / Utility / Equip.
Qual. & Requal.

Personnel Qual. & Process Qual. &
Requalification Lifecycle

Contamination Controls

Personnel Vendor, Equipment FT;“TL&
Training, Process Material, Design, :
: : : Design,
Hygiene, & Design Consumable, Cleaning, Cleanin
Gowning Containers Sanitization iomhigh ]
Sanitization

Personnel Awareness / Quality Culture
Quality Risk Management

Scientific Knowledge

|oJ3uo0) 23uey)

Figure 3.0-1
Ref. to PDA TR 90

Elements of a Contamination Control Strategy (courtesy of Sanofi)

112TPDA0O4011
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Change Control

Y

BUZisHE |
(RECCSHEHE)

>Gtage 13538

Ref. To “ECA CCS Guideline : example in documenting the CCS and future challenges to evaluate CCS performance” by Walid El

m B E B FE G 0 i

Stage 2 SIREHIHRHES - 4

2EEH

Deviation
"=

Contamination
of controls

Validation of
controls

Monitoring of
controls

Azab Senior Manager Technical Service, STERIS

@ ECA training of Annex 1, 2022, 12.

20
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HVAC
Pest control
Flow of personnel,
material, waste

Microbial
Contamination
Sources

Assembly
Cleaning
Sterilization

Raw materials
Reusable resin &
membrane filters

112TPDA0O4011

PDA TR 90 Fig 4.0-1 Potential Sources of Contamination to Consider When Conducting a Microbial Control Risk Assessment (DS)

21
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o LNGHEFEA
GAP ana lyS 1S 7] Z ﬂL 2= (dH FRisk assessment tool 2% & il B BE
Zﬁu 41r4H Key element Key support
document/RA
Facilities, utilities i. a. Design of plant
design, cleaning & ii. a. Premises (qualification, transfer)
sanitization iv. Utilities (Water, PW, WFI, PS, Gases)

xii. Preventative maintenance/alarm system
xiii. Cleaning and disinfection

2  Equipment Design, ii. b. Equipment (process, storage, monitoring device)
cleaning & xii. Preventative maintenance/alarm system
sanitization xiii. Cleaning and sterilization (for SU, connection, sterility)
3 Process Design i. b. Design of process

ix. process risk assessment
X. Process Validation; (xi. Validation of sterilization process)

4  Vender, Material, v. Raw material control
consumable and vi. Product containers and closures (CCIT)
container viii. Management of outsourced activities and availability

vii. Vendor approval and critical service providers

5 Personnel training  iii. Personnel training (quality governance, gowning, manual
& Hygiene, gowning operation, qualification/disqualification)

X. Process Validation (personnel qualification in APS; airflow)
Page 22
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Table 11.5-1  Examples of Foundational Risk Assessments that Support (CS

Contamination
Control Elements

Process

Personnel

Environment

Materials,
Consumables

Containers

Equipment

Utilities

Other

Risk Question

What iis the risk of process contamination?

Risk Tool

Process FMEA

What is the risk of cross-contamination between
processes in a multiproduct fadility?

What is the risk of process contamination from
personnel?

What is the risk of process contamination from the
environment?

What is the risk of process contamination from raw
materials and single-use consumables?

What is the risk of process contamination from final
product containers?

What is the risk of process contamination from
equipment?

What is the risk of process contamination from
product-contact utilities?

Other targeted risk questions, as needed

23

(Cross-contamination FMEA

Process FMEA

Process FMEA

Monitoring HACCP
Process FMEA

Consumables FMEA (for novel or high-risk items)
Monitoring HACCP
Process FMEA

Process FMEA
Equipment FMEA (for novel or high-risk items)
Monitoring HACCP

Multiple

112TPDAO4011
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CCSHY H 12 Fz F2 3K

. N ES B AL B A -
« 5 5 TS b R T (A1 (multi-variant) |2 Proesur

o SESRBAPEIIES o LUK T SRR + Orgaiztona

o TR 1t S5 SRR R BRI B

o FEIA Y R S H *ICHQ9

- EFSHSEE S SR A

o UTHIHE (T B A R

o BRI EENP  SCCS B HITAIRE] ST

Essence of CCS: Collective Effectiveness of all Controls and Measures.

Ref to "Contamination Control Strategy — Inspector’s view on an overarching strategy” by Dr Rainer Gnibl, Government of
Upper Bavaria @ ECA Annex 1 Training, 2022, 12.

24
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ECA Task Force on X " * - -
Contamination Control Strategy * ECA * oun O )
. X | Fostering

R o A= - g o (| (1 e p-
OT & f?r (-fr}" 'at_!-l-LLi'll'_i_/'ll’{-;;

a harmonisation

* 5k

Attachment 1: Example of a potential structure of a gap assessment (non-exhaustive)

Identified potential gaps (or documentation improve ment K’:::::::;:f:f::;:‘::ﬁtsf Sy e Rt
Key Areas Key Elements Detailed CCS Elements Annex 1(2022) reference needed) ) _ ‘ include Reference, title and
versus Annex 1 (2022) expectations Jnf:;d:rmz,;ie‘md if . hypediniio H:::"ncument
Key Areas Key Detailed CCS Annex 1 (2022) Identified Key supporting Key Site
Elements Elements reference potential gaps for Site Strategies, Procedures
documentation Rationales, Risk
improvement assessments Include
needed) versus Reference,
Annex 1 (2022) Include Reference, title and
expectations tittle and if hyperlink to

possible hyperlink  the
to the document document

Page 26
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Identified potential gaps (or documentation improvement

Key Areas Key Elements Detailed CCS Elements Annex 1(2022) reference needed)
versus Annex 1 (2022) expectations
Facilities Design Facility design requirements (plant layout, air 41,42 43,45, 46, 4.7, 4.1 explain how controls and monitoring are "scientifically
filtration, material of construction, cleanability, 4.8,4.9, 4.10, 4.11, 4.12, \justified and capable of evaluating the stote of environmental
airlock design, logical and chronological activities 4,13, 4.17 conditions for cleanrooms, airfocks and pass-through
flows ) 6.6 hatches" transfer"”
6.21
4.3 Barriers should be considered in the CC5." Any alternative
approaches to the use of RABS ans Isolators shoud be
\justified"”
Develop the current material transfer and airlocks sections
using wording of 4.10, 4.11, 4.12, 4.13
HVAC system design requirements (Air 4,13, 4.14, 415, 4.16, 4.36  |Develop an adequate section to cover 4.16 "Setpoints and the
Filtration/HEPA Filters, Pressure cascades, criticality of pressure differences should be considered within
Temperature, RH, locations of air inlets & outlets, the CC5" [ "where alarm delays are set, these should be
ducts cleanability, air exchanges rates, alarms assessed and justified within the CCS"
sattings and controls 1
Area Classification f Grade cascading 41,4.4,412,413,4.20 Mo potential gap
B.14
Physical segregation of activities (dedicated 4.2,4.3,4.4,4.18, 4.19, 4.20, |4.3 Use of barriers should be considered in the CC5 : any
facility/area, use of closed systems, other 421,422, 4.23 alternative approaches to the use of RABS or isolators should
Facilities, Eqipment, Utilities containment systems, ... ..} / Barriers 8.10, 8.14, 8.15, 8.16 be justified
and Infrastructure Design, Facilities Localized Unidirectional Air Flow 4.2, 4.25 Mo potential gap
Qualification, Maintenance application/protection, dust control systems 4.6

and Control

Classification &
Qualification of
Facilities / Barriers

Qualification Program and control (AFPT, Air
velocity...)

27

4,15, 4.21, 4.26, 4.27, 4.28,
4.29, 4.30, 4.31, 4.32

4.28 & 4.31 develop the current section to explain how current
strategy fulfills the requirement for the sampling locations
and their positioning during classification " critical processing
locations should be determined by a documented risks




Product information

* Physical characters: pH, oxygen, shear sensitive, light sensitive, heat labile
* Hazard level to operators

* Chemical compatibility to cleaning, fumigation, disinfection agents

* DS/DP compatibility to filter, housing, tubing

* Potential of ingredients to promote microbe growth

Develop process flow diagram

* Begin from broad spectrum (introduction chapter) then down do details (risk assessment)
* End to end approach by starting from the beginning and describe individual steps

* Include starting material, packaging material, compounding kits, sampling, filters...

* Visualize the flow and examine the potential risks (apply CCS scope)

TEGEAPSHTIS L » e.g. MIRISTFEETTAPSIRAE » GEFT A AH0G?

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

28
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Introduction 5B /i f2 A Flow Diagram - &\ 3 M FEE BRUAE T AVAHED - 85 n1 el - %]

Control

1 1 1
1 1 1
[ Measure ] [ Measure(Area) ] I [ Equipment ] [ Material ] I [ Process flow ] 1
1 : 1 Excipients I
Grade D ] [ ] [ ] P
[ open ] [ ' Sampling booth DS i AP|5{|BOM} (BOM) I
1 1 7 1
open f v [CGmpouding tank] [ Sampling kit ] I DS formulation !
L A ' l ¢ l
Y
' [ Holding tank ] [ Filter ] ! Bioburden filtration !
Grade C : : v :
closed loop [ Breath filter ] Holding
1 1 T 1
1 — 1 1
\ ' [ Filling tank ] [ Filter x2 ] I Aseptic Filtration I
! [ Filling line ] [v | st ] ! A 1]'+F'II' !
Isolator Isolator Grade A/ | | !, Stopper. ap | sepfie g 1
autoloading/ background C I I y 1
unioading [ Lyophilizer ] Lyophilization
- . ! ¥ !
f ) Grade D 1 [ Ex:fargse\.;ial ] I [ External wash ] I
1 1 v I
product under - . [Visual inspection ]

closed condition ! [ Inspection booth ] ' = !
CNC I I v 1
I [ labeler ] [ labels box ] I [ Packaging ] I

N Jono
[ I I

A1 EE

-~ oI

29
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CCS scope

L

Micro

—
—

[ Particle ] [F’ymgen]

Micro

Micro

Micro

Micro

Micro

—
—

[ Particle ]
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* Process control

* Facility and utilities

* Equipment

e Material & Container closure

e Personnel qualification in aseptic operation
e Environmental monitoring and trending

e Quality system

112TPDA0O4011




PDA TROOEZHH
AR P2 TR
o

4.0 The key
element of
microbial control

program

112TPDAO4011

* Microbial IngressfilZEVIHIR A BURR R fiF
o FAEITERREAREY? Rk > BB KB > Ko ZER.?
o s EEESREY? U ZEAE - [FPRIEVELE - B ER(E S
s AE) » BRBE(EH RHYZEEE > 7K > R) » FICEERY R
Mo mEssERM: o dEEEEEHEEA..?
e Proliferation il E
o IRIBRIFE RN AEYPE 422
« BRI RIN ARG 42

* Persistencefid:Y)HFEFAT
s JERHBENER L EE?
. f%%%iﬁﬂ%%%ﬂ@%%%ﬁ? %@EEJQFE&%@&%%&%@%@
A E? (USRS - 50k BiasE - FRALEUER S IFE)
 axFPEEIRE 5%5%%%@%@?5’97J< RS IREENEE
BEEMEREEEE FH?
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AV RES
4.1 Low
bioburden drug
substance process
control

112TPDAO4011

[ {EDSTUE FHyBioburden 2 > JLHFARUIR(FFE %4 Grade
A PRE
DSEERE BRI FE RIS KRR P A e
DSHY A ws BB - DA 6 E I JTHER & B R
*  Single-use-system (SUS) 75 % p fk i i 2 (i B M HERT
 Single use bag ZEEHFAFEDY (Annex 1 x.xx)
o ARTFIUREH SRS EEE AP
75 SRR S i A s A D R (A —HAAT5 S
ERAEETE 0 AEAN/INVOIES
S5 5 2 B AR PR MR 35 Boe i F R ok B LA 4tRE
o WAHATEER BR ARt EE e B R 5 44
o THPG$EE
«  EJEHELE0.1 micro filterth i A A RS IE I 5
s {EAEFEARIR
*  [EFgammaiEHyEEEEL
o NECEUERREE RS
TR R Y TEI 8 it s s 122 I 2 A R HY
o 4XEH0.1 micro filter o] LUEREFE IE
- BEIE A AUEEY > BEIEREBEENTER - Mg inEitEs
Ty o] e
«  FHANY R BAE TRPG RS R —E0 o7
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4.2 Sterile product

process control
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{Ziilbio-burden Jji - DPERDSHHIFI FEUR > il R 2 el
ax s T HEAE RAFHVARED - BRI HEA &40

%ﬁ”&¢ S DRI TR B2 T 26
R R

DU 7 PR AT DU S (il R P A B DB E e
>> $EHY-FRICEEVRHE - B BRI R R

EEAE ARG - AT H S S A MEYE A

VHAEEIN EEAVER (B0 - ABEFIMRE ARSEE - ABTEAK ~ 5%
TEEBENUEE - SHERE - RRETRED

AMpEfEDY - 288 > B
TEBSCANTRESEIR/ERY » BHIIRIREA R A BREHI
PRAF R /4HAE S - BSC NAVBHIIESE » IR ERIT B Z A £ 4
B H AR (2 B Y ei@ i R e Y o] RE 5 44 R)
{#i Fiheat or gamma radiation Fg’fiiﬁ%ﬁ(%jf’?ﬁ—j)
BURAE R MR - MEEIR R A e s e e e

aile
o PO PSR - BENEIEAT R o DU A& T
AT R AR R ASHERY -
B L P AR DR - 1L T TR B F N B RN IR =B A -
TR E AR S /2 IR A R (et AR B A e il
s HERUEITEDEFEIR AR T EV AN (FF5.PDA TR 14)
I BT 2 o (2 M Annex 1R 30)
et i P R A R b (BLFE RS - PREFISR] - (RIFRIE - BEseEEME)
A EHERL(PUPSIT) UE;HL/J@%%L}%H’Jf&ﬁi%%@énﬁ% 107/m?)
Plworst caseBkEYAPSHYE T2
ﬁ%ﬁﬁm#i?%ngMm
EREERE 2 Ry N TAESE » DR ERRRN IR IR F Y T4
DA A ETRE » FEFCCSHRHE J77A » RIS EIEA R - BB REEAER
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4.3 Non-sterile
product process

control
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¢ TR EROTEEE S R - AR

. BfEEAENE
¢ PR TAES (R » SMEIEE » FEERIE T RIS

o[BG S RIEE RS - BEARSA BEENE

* FEARHE IR BRI A Y EEARR - TERBIERK
o RIUE ()t 2 AP 5 A B AR

GBS ERARIER TFR NG BOERH TR

* R AV B —AGEERYR - ([BEZ G E s -

SRR - TR » AR AR R
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4.4 |n-process

monitoring
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*  FEERE{FEIDSHIDPA: FE i e A Bl A= W S e RN 3 /KR - TR BB R AR

ST EINYE R AN 7T -

o BONETEEEN BRI RS o GRS S AV E Y R ENVELRL - BT E R

AYEFAL - DURGEZ AR iR AR R YAE 7T © Llworst casefill E HUEkETE

- REHBENZEESS - RERFERENE LEERE AL YRR T R

FHENBRGH -

- WEURIEE > BAMAWEATEN  EEARESINEP RIS - BEE

EIREEERIRT—EP BRI -

- WEURERERIEE SR - BURRHE - A% - BEDUMBREYSH, - BBERET

st o BUEE - BRI - —RR[EA - BISERENAY RN ERS - B
BEBEAYR T -

- EVREEIRBEEFREENEERO M - RICA ARG IA (Fl1 - 2

Bk 3{ERAE(E) KEER SHENIRE
FERRER P B R R B e A MR S BT B e

© SIMFIRARERERH > TUREYEEEIRMAREENR - ANFRERTUIEE

Bz~ (EGREER EBUERBU N TR AL -
AV RS R R S E VRSN o M ERY A B — IR AR
BRI T RA S - AJRE R BT A E b -

o B SREEE ERTE KR o WEDEEA AR -

FRSEERIEL (A/B) IRENMITAEYHIERSE -

© THEIRVAEIBGL Y A (e e KR

AW FEES <10 CFU/10 ml (mammalian cell)

SR - WY

TFEFE <100 CFU/10 mi

DP riflf 845 <10 CFU/100 ml > HUSE BRI EEAE %
ERIRIERIRRIR A B L H IR RAE T > BUELEBRAVEESIN - Rl —
& IR B it 3 2 7 s
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* Facility design
FER R PRI I BB /e P HERVEE T - SRR RAg Ry -
JERRIE QRM [ Rl B Al L ANAVE RIS (A RE > DURE & A HIHE My A 2t
* Personnel flow
ABRFEPRAEVNTEEZARIR - KL EREETY 542 SR -
et N BB migE)(best practice); W5 1R FEISREAY A B HIRAEHEKE T
WIS LR - F5 AR Sl F-E

P DA TR90§/R\‘E9§?§U: . Ma.teria\l and was\te control

ViR EEEY R A R o IR R EEEYIR ] AR R 5 -
%[J %H}% Z E’ﬁf@ - BEYEEMERY RSN - B2 e
5] Il « WIS - MO TSR PR A AR R Bk T
5 . 1 Fa C| | |t|eS  Pass and Air lock (Annex 124 B £ 8”5 2% (transfer) )
© FEMIRE RIS S SR FER.
RIFERIIRI AR » VIR A E
i A S G BARAR S 1 A B A AT RE 57 B (clean corridor, dirty corridor)
SRR I EUNA R TR E - A E R BRI B AR IE 775
NEREERE ST AAEE TR EXRE
* Aseptic preparation &[5 Y2 3K 2218 para 8.10 table 4
o B R R L T (A R A ERY)
e review Annex 17 fHEE{E T
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5.5 Utility design,

control and

validation
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g2 dAnnex 1 FHEAZEK -

F B EY A 2GR > FILSOmr B EERIIEE EE > v DITHE
EXSie kv e

TR ARG > BEEEHVERE - SRS EEEN T
TKZH

HVAC

psl)

. Eu’iﬁ

TR 7K 2 Ry S I sy (SZFRF A=Y B SR PR A B AR 4
4RINTOC » conductivity, RITHH Y B4 a7 B e A 55 22 BRI o] DAT 2R Do iy S i s

g3

SO ITFE (Unidirectional flow: visualization study ; Turbulence flow: air flow pattern)

#E4AM qualification K2 {{T 4 requalification (F] £:lZ€environmental monitoring)

J(

BRZER AT R (LA EREESE) > R TIEAR -

B e P A LT E A SR B
53 e S (R =] DAAE SERAY K M AER)
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Process Validation

112TPDAO4011

* Aseptic process simulation (APS) also know as Medium fill
e %" Annex 19.32-9.49
o FECS CCS Guideline

\

\

The concept of PV is described in SOP

The concept of continuous process

verification is described in SOP

Aseptic process simulation is performed according to SOP

PV-reports for manufacturing processes:

» Aseptic process simulation reports (media fill reports)

Assembly, manipulation of sterile parts, materials, powder filling, liquid flling,
lyophilization

» PV-reports for cleaning processes:
*  PV-reports for decontamination processes:
* PV-reports for depyrogenation processes:

Validation of sterilisation processes
»  PV-reports for moist heat sterilization
« PV-reports for dry heat sterilization, oven, tunnel
» PV-reports for sterilization by radiation
» PV-reports for sterilization by ethylene oxide
» PV-reports for filter sterilization (PUPIT)
«  AIDIGHEEARURRAY PV SE SR E—=E
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4 ¢ RRT HETER—EENAS - SRR RRE - &
PDA TROOz5 HH$%E ER LR

poter o EEFEOLE - BRI R TR LI R o e
il SRl 7 e B R o

. o BRI DR AR A RAA
9.0 Equipment o IREERAFAMRUEE « Som A B SR ERE B -

o IEEHIREREDUENENEL - BETRER SN T ({EiRE
Bl RABS 1) > DIFIEFRIE ST S AR A fn st i

o BRI MBI TRE - RHEESEERROREEIR o (IR EIR
H LR R EE)

Design,
Validation and

| o EEIERESSEI ETE R R B AT
ongoing control ¢ BRSNS ST A T
(Design) o BRI A TR R ORI B LRI
S e

©  CHEEEERVEENE BN EENR - NG REEEEAE
©  FrARGTHEE B KEE
© EEPFRAVETESS LETHRDAVRES - JUmE PR EAYE S (BT

A GRE B &)
. E%ﬁ%%ﬁﬁ%ﬁt%ﬁﬁ%ﬁ%ﬁ%@ﬁﬁ% » A B T35,

o ETEFERERET A EAAERIER (PIA - S eEii )
o AR TR AR R A ORE
©  ESRFTH R E TS BETE R/ BRFE IR > DB R
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L AL R A MM E R (KT - BN
VIRIE]ZER)) -

MIZ /\
Annex 1 )3 i, UEERT RS ARG - ROHRTE
Single useZ2TK . EEME (I8 RN E IR TR0
‘ [ e

i =5 v, SRS

V. BRI SR T RS RN TR P AT BE AR M RE SE B MR
vi.  FURRURRAYE R -

vii.  {EFTBRYMIAGIRHEE 2 Se BEATATREN: -

vili. B 5 LA JE b
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o Ef RER R EE AT B IR S R R R S B TSARRR 7

2 HH T o ER(E BRI R A E R ORI ] ?
PDA{TR9OQR“ﬁﬁE: o MEHYEEREIEI TS RAS S AR IERE N Iri B & B LA (- E P55 2

%U%H]%Z IE%%EJ ﬁ% © BRSO STETEN SRR 2 2R O R A i 2

O0E qu i pment «  EERHNEENETREEEN B EENLEmSE ?
Design, . %ﬁgﬁg{ﬁg@ﬁﬁ;&%@;ﬁ » WA BHE SRR -

Validation and o TEfE - BERFIERAEEE - SRR > BRI

o BMEERGRIEMEENZ FErRER RS & a1 2
© ERmREFEEEEE A B GEE ?

(control) . %@%ﬂ%@@i/zﬁfﬁz&}?%ﬁ?ﬁ%a@{iﬁ%ﬁ%‘% LR R
?

*  EREAEHERER R ERE SRR (Fla > SEfsrE) ?

o UL A A GRZERE (Autoclave, HEPA oven) BEETTIRERIYATE] - B4 2/ DAE
ERERFESE T BRI AL ? REREAR S ERBERRER ©

o VR E G ERUERR o IR ETHIRF IR 7
*  RABSHYRFTEA RAELERF NI FIIF EI T THE ? 5% RRHY BRI 2 & 458

ongoing control

W HERY 2
o  REBRIENEREREERE DI E AN O ERUE X 0 8IS E IS
Fv5aeli ?
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4 ¢ R I SERE  (HVAC) Ik R -
= R S AT A E TR RSB -
PDA TROOR HH 7T ST 5 R T R R T
o ¢ RGBIEERY  AEIH AT + e HEPAIBIE AT -
ril] RS < Bl BRI
' o IRBEIREAREA (FMEA) ISR LU 4 R
9.0 Equipment e (R - i
Design, o ARG RE S EES DTS — RN - AR - DR
IR FEHR ) TR AR | ERIRETE A -

Validation and C BT A RIS T GERRERIARS - 75 SR

ongoing control PR
o USRS s TGN T - BRI DU R o R He 22 A
= (Temporary Gray Space Enclosure, TGSE ) > ffi & BHEARLEE 32 -

©  TGSEFRZ{FAHAVAE] - DIHECRS B Bttt - 48 N SR ERGE[HETE -
o EEENTHEETGSEZH - FEEANL —(EAR - DMEAESERE TR IR E L &I

©  EEMFEMRVEFRGIEE A H SR AR (BIEE - R - 2
~OJPRE ) ~ PREH - fRFRES - RIPTAAEIESS - SOER A (EFh PR
M) o SR EIRERRR AL BT A 5 -

o BB TED] (R 20502 BK R BN A sE E B0 54 AT AR AR

o HRECEHEERIES > TIEECMEMMRSCE - DIHEpRE B SRV
AR EREECCS

(maintenance)

>~[l
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o EATRERS A 2R B BUERS o PR T BRI ESN o IERZ AR EYE > I
Bk > (e.g MREALSHE AIRERR HH B N3 2% - BIEE MRS
EHEE  HIEFRBEMEYE B RN RS -

A =E Y
PDA 1590:&%?1 o TSRS ¢ B B R R TR O B A AR AR
| Tl 7 B8 o BRI & A N S T - BUERER ~ A0 - TE - J%
Material Pt -
A ¥ . SEEPRBE R T - AROAET ) AR
()?M/H(@ = B LB LEES
BB AR i A B ¢ BB MR MR IR BRI ER -
PRI 2 A TR
i . EMEE I GMPAE A E Rl BT » T R AT S i - SRS
) FERGH L B 2, -

 HRBAEIEAOR] o RERFRE S e Y BUS AR AR (B - B
HIRYEE T (HACCP) J37%) o (URIMERIBAEE R MG, (B
gggd\  LEABRR) - AT B IEAE R AR LUK RAr A SR )
PR o
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o EVIERREAMRHEE AR LB PRI o AEPIEAY R 5 A%
XA R o 2 e BUAS Fr FR HVTZER - (Z:07ICH Q5A)

PDA TR9OM\ED§ ?Hz . Ezmgi}%‘ ngﬁ—cmf BT HR(E -
S B AT

o BEUH RSy nEE RIS
o WMRZEYIEANR - JHNECRIZHTSE » BSER S HYR

Starting Material « TERPEHEELE CUMEIMRIIAE ) BT, o R R TERE - 4
. EMENEENRE T3
Unique to o HARE  ANEERIRIRIE L o TSR o ST B e B

12~ BUBFIATEE RS, - AR e SR =&k -
o —RMEERGES EE R BRI MY IRE - DURSHIE 55 LR

* ATMPEESEADRE T DLELRE AR BEFERYAC KR B AR A ~ GEFHY ARG % »
AT ~ ARG o PURCHE SR S DU LR -

° ATMPREIEH I AT AR Y5 2 FZE /KR FE 2 R e A B Ay 7K E -

o LA ATRE AR R BB GMPEEAR Y o IR ILE bR AL % F AR R
AR - B - BUSEREL > R RIS B & AR -

Biopharmaceutical
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o BEAIRIEPAME(CCAY AL ME e B (E P IR

. cuE’]JﬂZIjJHR/}‘lEATEEEE%E%E’J NEERE o (LERG AL EHE A EAE SR E -
{HfeE e e B i i g EL R A R R e B L -

. ﬁfﬁﬁg%éﬁﬁféf RENR ~ BALNTRE FTRE A PRHE R )] - ZEEEIH AN
CCIHy &

/N
PDA TROOz5 HH$2E . HURR BATRE TR - MRS AR E B AR
il SR [ B s
i +MEEEREES NEORERNER)  FERSEEE0E -
B o B THEAC BT B S5/ INARG S - TR 2 A R N B
Container & B2 S R RS -
Closure Integrity o ERFICHEE (BFS) FEAMEIAES: - COMEF R bt —Hs -
(CCI) + BUAEBSI RSB TS AR - BT
HR{EETAS RN OIS ; (R » AT — A HEFTCCl -

o THERITRES E A BSRIFIL MR IRR SRR MERIRE ST - BT R R -

*  CClATRES N E AL AR DT 2 2522 - AE st & 1 RS CCl
WAL © (R FCRAR] - FERRHN Y EBEREEE (B4 > JhfE s ]
AL ME R Z [EYH I b e R Ehry AT Re e -

e [#HH ANSI/ASQ 71.4-2008 5, ISO 2859 EESIYIFIE A BUEA B ETTWE
SHIER 2 HE(F: CCI B FER

o EFREMNSEEERRT > LI R SR E ZE AR M S AL 100% EAds it
gﬁziﬁ/* o

©  FEEHEGR E LB S EE](Fusion) Y CCEAI TR E 100%HT SER LM, -
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7.0 Environmental
Control, Validation,

and Monitoring
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ISO 14644l |20 P28 e RS IR FhRES - Hrpr il et (855 )
W5E - IEIERFREIIEIRE (RARIE LSBT R ) RO N T -

T BRI ESHIMEREEREE EMPQ BF4: iR AYEHE (classification and viable » 37
% EM SHEEY DL - HrpEiEE RS BV EERE -

PR ZF = EgRe A TS HIEISO 14644-3"JHUT7E" (5)

SRESECUIAY H Y - RERIREE AR (e.g. HVACEAL) - THEHTA A
(e.g. BUREHVERL) - NBERESS - MEVEEINER - FEMERVE L

sy Pl R S A O (1 H B R Baas AGRORIBER, - 51218 H SRt CARAIDAK -

R s E@mEE — Air pattern, air movement, air changes
Turbulence flow > >#fif &% == A FER AT AEY)
Air flow pattern Bz (A » [B[{EHFRH]

Unidirectional flow >>HE{f “First air” 7 EiE Sl > Bk B R &2 85
Visualization study: 87 > 50 > Bl > BIBECHIVR R - A B ARSEIEZISE >> Bk & e

BRF it SR E: SEHAR - Eanstt - £VElt > BB ERE

Wi 55 AR R B s it P T [ = — R AR
o EHEMERE > SRR
R L B S S
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+ ABEIAIEAGIE 2 /D B DU T PR E i A A AR AR fe

K
1. EEEEYE
2. NEERFEED - ABBE) ) fiER AR LA A B Bifirst airfy T8
3. R AP R EAT R el a8 Ky i B TR AR S e B R AR 2 —
4. FEALFIGR - BIEEAE 0 AORE ) (ERRE > EARIEE - MERFE
AN 5. MORHRIEEYDR
PDA TR9OERED§?§E 6. ERIELE]
[ /T"'T‘HE]‘ i 7. ERINUHE EEEEENDNE A R B
il SRR < el 2 .
ini o ARV SEFAMNEY) (B diE - BERIIEE ) - WAEY)
Personnel _Traln,l ng WSS (BFENIE) - EARE - UREMERHER (EENER)
and Qua||f|cat|on F7ETT ~ IBEEmAVEAY ~ BEBHSIIAGG QIR » BB EL R -

C ORBRE | RIS RS R - LR ST
AR - A BB SR -

o HESCAHERTETE] » DB R ISR I lo A e M1/ S B R ALY _ERRA

/RN B EHBEMAUHN R FEERRATRE -
o WIERBHUHER - IR AR FEREUAT T & = Y IR R 58 A%

ZHaEE -

© JEREAHTEERSERE NI SRR/ RIS XA - DUEAS
ra HHFHERR# IS EERETT -
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--Aseptic
operation &

qualification
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TR ERIE N BT EFirst Air, s/ R ES: - B0 3 E A RE
EEVICE ~ R BRI A -

R IE RIS » SN2 B (F R B APS)
&A BERT T Y T ABNE -

PR T IIFTEAS RS/ AUH BN s e IR P A - &
IHETE N BEE e F e > IAERSERIEIRE B R
YA T R AR -

DATEL=RVNESVER SEREEE ORTULNEZE T

o+ BHIFEAR - bR R
JAERARIE R 36
EERFEE - (ORI - SRR L

* (EFIERERN TR TR ST P AES) - GLAERABSHIBIPT

© BGIRFENIVES) - BETORTR - NS - BN R
FEMTE - NRREIAEREREEERIE

o EBIMRIEHECHIRERER - (2T - REAT - (AR TEFEREGE
FHEASE
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PDA TR 90f2 tH ‘AR Trending (FZ453 4 EVECE » & LU N EZAYKPIs - H
M) By T (S B ] DL — BRI Ay FEHA fﬁfETaTﬁ");‘Z”%F PRSI > B
I ZERAEE

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

TEEA TS (Predictive metrics) ¥} FE M (Reactive metrics)

R g1 B (LAERAAKP! FHEAICCSEE BB R (R AT & G bt
PDA TR90:z HH e.q. (RIS » BT+ SHCR (e.g. EM)
| B A A SEBS AR S RET) T CCSHT R & S b
PR E| TR 7 ) (e.g. FrEEHISR MR R ) (e.g. J50i], #3% + $4EEiEndotoxin level)
e T E RS EORMBENRR SRR R AR (e.e HHER
v e R 45)
11.1 Tren d ing & CAPAST I » BRI EFH BUTRRE B
: oy COMMRISRBRATRGER  SERSTRAES Y (i
Metrics (bn E 5 KEEDT RIS - RS
il 05 fats
) CCSAFIRHE T EEE 1035 e B ST - A
SIS AT
CCSHFIE HR e s F T JEsHEMEAT  BEM A e

49



112TPDAO4011

Table 11.5-1  Examples of Foundational Risk Assessments that Support (CS

Contamination
P —— Risk Question Risk Tool
What is the risk of process contamination? Process FMEA
#ufz | Process What is the risk of cross-contamination between o
processes in a multiproduct facility? Cross-contamination FMEA
14 | Personnel What is the risk of process contamination from Process FMEA
personnel?
P D A T R 9 O W% | Environment Whatis the risk of process contamination from the | Process FMEA
C h 1 1 environment? Monitoring HACCP
d p t er Process FMEA
. Materials, What is the risk of process contamination from raw P
QU a | | ty SyS t e m S Consumables materials and single-use consumables? Consumables FMEA (for novel or high-risk items)
Monitoring HACCP
Containers What is the nslk of process contamination from final Process FMEA
product containers?
11.5 Qu a | | ty 1S k Equipment Whatis the?risk of process contamination from Process FMEA
. equipment? Equipment FMEA (for novel or high-risk items)
dassessme ﬂtS What is the risk of process contamination from .
g Utilities o Monitoring HACCP
product-contact utilities?
Other Other targeted risk questions, as needed Multiple

50




112TPDA0O4011

PDA TR90 Chapter 12. $f5 CCS W JEHELE;Governance Structure (JAFH4ERE) &
Effectiveness Review (B MY ZEE ) FH 7 EH

JEHREHAE R

1. EfEE Ay S5 SRS - B s SR T s S CCSHY BE ik 1

2. URERVERERAL - EHIENERE - Ean 0 N8B B/ 5 F T A REE) - SR AR
BEETTH -

3. HEXERET] WA BAVES - e E VMO S EERTTE 2

4. JRREAENE RIS - st A EETR] LRraH A E IS

o B/DIE RFEEES - EHIN e
o HECRCCSITHVE UM » e E SHUARFE » BRI R oL ELE A
o Folts BRI FL[E AT
o SHE N B EEE R RR)
v i 3 Trending 455
v 59524, Investigation, CAPA, root cause
v $8 5T Change control,
VIR EE R AESR
o CCSE—THE mE AR E UGS - 1EHBIEELHIZEEA (GrEm » FrdfEs [# - QbD)

Page 51
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A detailed CC level status helps to prioritize the strategic plans.

Water Systems

Steam distributions

(05 ) 1
Third party 3 })4 HVAC

.

Personnel knowledge \ 01 \ Sterilization process _
\_\;& / Continuity grade A
i "

\\\\ mmdllSterility assurance level

Cleaning & disinfection

\

Aseptic intervention

Aseptic manipulations
‘Smoke studies

\

Media fill simulation

Sterility test

Source: Walid El Azab, Contamination

#
) ** ** Academy Control Strategy: Implementation
© ECA Academy — www.gmp-compliance.org i; ECA : Your GMP/GDP Roadmap, PDA JST, March 2021, Slide 55

S tnformation Source https:/fjournal.pda.org/content/early/2021/
- 03/15/pdajpst.2020.012385

"

Decontamination

Material transfer

Page 52
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Pharmaceutical Technology Commercial Product .
Development Transfer Manufacturing Discontinuation

Investigational F‘rodUC@ Good Manufacturing Practice (GMP)

Management Responsibilities
Process Performance and Product Quality Monitoring System
QR I\/I & K I\/l PQS Corrective Action/Preventive Action (CA/PA) System
Elements Change-Management System

Management Review

Knowledge ' Epgplers
increased
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GAP analysis 47
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jL FE {55 FHRisk assessment tool 2% @& il E Bk

*ﬂu 4y¢H Key element Key support
document/RA

Facilities, utilities
design, cleaning &
sanitization

2 Equipment Design,
cleaning &
sanitization

3 Process Design

4  Vender, Material,
consumable and
container

5 Personnel training
& Hygiene, gowning

i. a. Design of plant

ii. a. Premises (qualification, transfer)

iv. Utilities (Water, PW, WFI, PS, Gases)

xii. Preventative maintenance/alarm system
xiii. Cleaning and disinfection

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

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

v. Raw material control

vi. Product containers and closures (CCIT)

viii. Management of outsourced activities and availability
vii. Vendor approval and critical service providers

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

55
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1

Sy 4EET R Key element

i. a. Design of plant

ii. a. Premises (qualification, transfer)

iv. Utilities (Water, PW, WFI, PS, Gases)

xii. Preventative maintenance/alarm system
xiii. Cleaning and disinfection

ii. Equipment (include barrier technology)

ii. b. Equipment (process, storage, monitoring
device)

xii. Preventative maintenance/alarm system
xiii. Cleaning and disinfection

112TPDAO4011

Key highlight

i. Cleanroom design

v Cleanroom classification requirement, material flow
and transfer

v’ Cleaning and disinfection of facility

v’ Preventative Maintenance (planned, unplanned)

v" Disruption recovery (Planned, unplanned)

iv. Utilites— water, gases, steam, support

v’ Specification, distribution

v Prevent micro built up (biofilm)

v Qualification and routine monitoring

ii. Equipment (SS tanks, autoclave, SIP, tunnel oven..)
v Equipment design on slope, valves, drying, alarm
v’ Storage and maintenace (hold time)

v’ Cleaning and sterilisation of the equipment (vp-
report ref. to xi) — requalification of cleaning
procedure

v' Disruption recovery (Planned, unplanned)
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CCS7j E S

3 i. b. Design of process i. Process design and control of microbial ingress
ix. process risk assessment v Aseptic manipulation and intervention risk
X. Process Validation; (xi. Validation of assessment
sterilization process) v APS result reconciliation
xi. validation of sterilisation processes v' PV-reports (cleaning, disinfection, decontamination)
v’ Lab control, OOS program, plant strain ID and use
4 v. Raw material control v. Material, intermediate, container and closure.
vi. Product containers and closures (CCIT) v’ Specification regarding micro control and endotoxin
viii. Management of outsourced activities and v Vendor approval for key component suppliers, and
availability critical service providers.

vii. Vendor approval and critical service providers v* CCIT validation
v" Single Use Systems (particle, leachables, integrity)

6 iii. Personnel training (quality governance, iii. Personnel
gowning, manual operation, v’ Personnel training, include inspection of barrier system,
qualification/disqualification) v’ Personnel hygenine requirement, training, gowning,
X. Process Validation (personnel qualification in certificate, job training, including visitor
APS; airflow) v Unidirectional flow visualization study (method, use,

documentation)
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