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This Annex describes the principles of qualification and
validation which are applicable to the facilities, equipment,
utilities and processes used for the manufacture of
medicinal products and may also be used as supplementary
optional guidance for active substances without
introduction of additional requirements to Part Il. ltis a
GMP requirement that manufacturers control the critical
aspects of their particular operations through qualification
and validation over the life cycle of the product and
process. Any planned changes to the facilities, equipment,
utilities and processes, which may affect the quality of the
product, should be formally documented and the impact on
the validated status or control strategy assessed.
Computerized systems used for the manufacture of
maedicinal products should also be validated according to
the requirements of Annex 11. The relevant concepts and
guidance presented in ICH Q8, Q9, Q10 and Q11 should
also be taken into account.
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GENERAL

A quality risk management approach should be applied
throughout the lifecycle of a medicinal product. As part of
a quality risk management system, decisions on the scope
and extent of qualification and validation should be based
on a justified and documented risk assessment of the
facilities, equipment, utilities and processes. Retrospective
validation is no longer considered an acceptable approach.
Data supporting qualification and/or validation studies
which were obtained from sources outside of the
manufacturers own programmes may be used provided that
this approach has been justified and that there is adequate
assurance that controls were in place throughout the
acquisition of such data.
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1. ORGANISING AND PLANNING FOR QUALIFICATION
AND VALIDATION
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1.1 All qualification and validation activities should be
planned and take the life cycle of facilities, equipment,
utilities, process and product into consideration.

%E?'N'COJOT'J T —23 0 RGN F—2av DER
[ZEtESA ST WX ST, R, i, 2a—F1) T4 . T
;5&}1‘&&054 THAONEERBLTHEIW TR

BTN,

1.2 Qualification and validation activities should only be
performed by suitably trained personnel who follow

approved procedures.
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1.3 Qualification/validation personnel should report as
defined in the pharmaceutical quality system although this
may not necessarily be to a quality management or a
quality assurance function. However, there should be
appropriate quality oversight over the whole validation life
cycle.
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1.4 The key elements of the site qualification and validation
programme should be clearly defined and documented in a
validation master plan (VMP) or equivalent document.
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1.5 The VMP or equivalent document should define the
qualification/validation system and include or reference
information on at least the following:
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i. Qualification and Validation policy;

ii. The organisational structure including roles and
responsibilities for qualification and validation activities;
iii. Summary of the facilities, equipment, systems,
processes on site and the qualification and validation
status;
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iv. Change control and deviation management for
qualification and validation
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v. Guidance on developing acceptance criteria;

vi. References to existing documents;
vii. The gualification and validation strategy, including

requalification, where applicable.

E%U%%EE _
v. ERTBI=DDHAF VR
vi. RFXROBME

XEOEH

vii. 93")74’7‘—73.1&1}1 \')T—‘/a.ld)ﬁiﬂﬁ. EEXE

1.6 For large and complex projects, planning takes on
added importance and separate validation plans may
enhance clarity
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1.7 A quality risk management approach should be used for
qualification and validation activities. In light of increased
knowledge and understanding from any changes during the
project phase or during commercial production, the risk
assessments should be repeated, as required. The way in
which risk assessments are used to support qualification
and validation activities should be clearly documented.
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1.8 Appropriate checks should be incorporated into
qualification and validation work to ensure the integrity of
all data obtained.
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2. DOCUMENTATION, INCLUDING VMP
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2.1 Good documentation practices are important to
support knowledge management throughout the product
lifecycle.
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2.2 All documents generated during qualification and
validation should be approved and authorized by
appropriate personnel as defined in the pharmaceutical
quality system.
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2.3 The inter-relationship between documents in complex
validation projects should be clearly defined.
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2.4 Validation protocols should be prepared which defines
the critical systems, attributes and parameters and the
associated acceptance _criteria.
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2.5 Qualification documents may be combined together,
where appropriate, e.g. installation qualification (IQ) and

operational gualification (0Q).

25 MYBHE . FA )47 —2a  IZBT AR BIEHa
LTH&L @lzldﬁthOQ‘C&é

2.6 Where validation protocols and other documentation
are supplied by a third party providing validation services,
appropriate personnel at the manufacturing site should
confirm suitability and compliance with internal procedures
before approval. Vendor protocols may be supplemented by
additional documentation/test protocols before use.
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2.7 Any significant changes to the approved protocol during
execution, e.g. acceptance criteria, operating parameters
etc., should be documented as a deviation and be
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scientifically justified.
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2.8 Results which fail to meet the pre—-defined acceptance
criteria should be recorded as a deviation, and be fully
investigated according to local procedures. Any
implications for the validation should be discussed in the
report.
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2.9 The review and conclusions of the validation should be
reported and the results obtained summarized against the
acceptance criteria. Any subsequent changes to
acceptance criteria should be scientifically justified and a
final recommendation made as to the outcome of the
validation.
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2.10 A formal release for the next stage in the qualification
and validation process should be authorized by the relevant
responsible personnel either as part of the validation report
approval or as a separate summary document. Conditional
approval to proceed to the next qualification stage can be
given where certain acceptance criteria or deviations have
not been fully addressed and there is a documented _
assessment that there is no significant impact on the next
lactivity,
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3. QUALIFICATION STAGES FOR EQUIPMENT,
FACILITIES, UTILITIES AND SYSTEMS.
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3.1 Qualification activities should consider all stages from
initial development of the user requirements specification
through to the end of use of the equipment, facility, utility
or system. The main stages and some suggested criteria
(although this depends on individual project circumstances
and may be different) which could be included in each
stage are indicated below:
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User requirements specification (URS)

3.2 The specification for equipment, facilities, utilities or
systems should be defined in a URS and/or a functional
specification. The essential elements of quality need to be
built in at this stage and any GMP risks mitigated to an
acceptable level. The URS should be a point of reference
throughout the validation life cycle.

Jﬂ%m _ _
32 MR, M. A—T1)T1HDNE AT LORIRE

URSR U/ RIZBHERIE O bIcMBLEITFAITED,
CHERIZHBVWTREODLABREZEYRAH L\WNVED
GMPLED)AZIZDOWTHIF B TTRELKEEICERLE A
I£4550, URSIK/ ) F=2a DS54 791N EE LT
BRIRELDTHS.

Design qualification (DQ)
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3.3 The next element in the qualification of equipment,
facilities, utilities, or systems is DQ where the compliance
of the design with GMP should be demonstrated and
documented. The requirements of the user requirements
specification should be verified during the design

qualification.
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Factory acceptance testing (FAT) /Site acceptance
testing (SAT)
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3.4 Equipment, especially if incorporating novel or complex
technology, may be evaluated, if applicable, at the vendor
prior to delivery.

DR (SAT) —
34 [ITHRTHO Mt BMYRAATZEREISD

WTIE, BT 582 IR RIS R BICHLVTERE

3.5 Prior to installation, equipment should be confirmed to
comply with the URS/ functional specification at the

vendor site, if applicable.
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3.6 Where appropriate and justified, documentation review
and some tests could be performed at the FAT or other
stages without the need to repeat on site at IQ/0Q if it
can be shown that the functionality is not affected by the
transport and installation.
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3.7 FAT may be supplemented by the execution of a SAT
following the receipt of equipment at the manufacturing
site.
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Installation qualification (I1Q)

3.9 1Q should include, but is not limited to the following:

R (S & {f (1Q)

3.8 1Q should be performed on equipment, facilities,
utilities, or systems.
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i. Verification of the correct installation of components,
instrumentation, equipment, pipe work and services against

the engineering drawings and specifications;
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ii. Verification of the correct installation against pre-
defined criteria;
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jii. Collection and collation of supplier operating and

working instructions and maintenance requirements;
iv. Calibration of instrumentation:
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v. Verification of the materials of construction.

V. (1))

Operational gualification (0Q)
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3.10 OQ normally follows 1Q but depending on the
complexity of the equipment, it may be performed as a

combined Installation/Operation Qualification (10Q).

3.11 OQ should include but is not limited to the following:
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3.14 PQ should include, but is not limited to the following:

i. Tests that have been developed from the knowledge of
processes, systems and equipment to ensure the system is

operating as designed;
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ii. Tests to confirm upper and lower operating limits, and/or
“worst case” conditions.
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3.12 The completion of a successful OQ should allow the
finalization of standard operating and cleaning procedures,
operator training and preventative maintenance
requirements.
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Performance qualification (PQ)
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3.13 PQ should normally follow the successful completion
of IQ and OQ. However, it may in some cases be
appropriate to perform it in conjunction with OQ or
Process Validation.
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i. Tests, using production materials, qualified substitutes or
simulated product proven to have equivalent behavior
under normal operating conditions with worst case batch
sizes. The frequency of sampling used to confirm process
control should be justified;
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available.
4, RE-QUALIFICATION

ii. Tests should cover the operating range of the intended
process, unless documented evidence from the
development phases confirming the operational ranges is
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4.1 Equipment, facilities, utilities and systems should be
evaluated at an appropriate frequency to confirm that they
remain in a state of control.
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4.1‘%. E&E. A—TFAJTARVC AT LIX. TNohE |
BIhRBICHIC MR T 2151z, BYLHEET

specific time period, the period should be justified and the
criteria for evaluation defined. Furthermore, the possibility
of small changes over time should be assessed.

4.2 Where re-qualification is necessary and performed at a [4.2
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5. PROCESS VALIDATION
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5.1 The requirements and principles outlined in this section
are applicable to the manufacture of all pharmaceutical
dosage forms. They cover the initial validation of new
processes, subsequent validation of modified processes,
site transfers and ongoing process verification. It is implicit
in this annex that a robust product development process is
in place to enable successful process validation.
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5.2 Section 5 should be used in conjunction with relevant
guidelines on Process Validation'.

' In the EU/EEA, see
EMA/CHMP/CVMP/QWP/BWP/70278/2012
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5.2.1 A guideline on Process Validation is intended to
provide guidance on the information and data to be
provided in the regulatory submission only. However GMP
requirements for process validation continue throughout

the lifecycle of the process.
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5.2.2 This approach should be applied to link product and
process development. It will ensure validation of the
commercial manufacturing process and maintenance of the
process in a state of control during routine commercial

production.
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5.3 Manufacturing processes may be developed using a
traditional approach or a continuous verification approach.
However, irrespective of the approach used, processes
must be shown to be robust and ensure consistent product
quality before any product is released to the market.
Manufacturing processes using the traditional approach
should undergo a prospective validation programme
wherever possible prior to certification of the product.
Retrospective validation is no longer an acceptable
approach.
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54 Process validation of new products should cover all
intended marketed strengths and sites of manufacture.
Bracketing could be justified for new products based on
extensive process knowledge from the development stage
in conjunction with an appropriate ongoing verification

programme.
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5.5 For the process validation of products, which are
transferred from one site to another or within the same
site, the number of validation batches could be reduced by
the use of a bracketing approach. However, existing
product knowledge, including the content of the previous
validation, should be available. Different strengths, batch
sizes and pack sizes/ container types may also use a

bracketing approach if justified.
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5.6 For the site transfer of legacy products, the
manufacturing process and controls must comply with the
marketing authorization and meet current standards for
marketing authorization for that product type. If necessary,
variations to the marketing authorization should be
submitted.
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5.7 Process validation should establish whether all quality
attributes and process parameters, which are considered
important for ensuring the validated state and acceptable
product quality, can be consistently met by the process.
The basis by which process parameters and quality
attributes were identified as being critical or non-critical
should be clearly documented, taking into account the
results of any risk assessment activities.

5.8 Normally batches manufactured for process validation
should be the same size as the intended commercial scale
batches and the use of any other batch sizes should be
justified or specified in other sections of the GMP guide.
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5.9 Equipment, facilities, utilities and systems used for
process validation should be qualified. Test methods should
be validated for their intended use.
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5.10 For all products irrespective of the approach used,
process knowledge from development studies or other
sources should be accessible to the manufacturing site,
unless otherwise justified, and be the basis for validation
activities.
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5.11 For process validation batches, production,
development, or other site transfer personnel may be
involved. Batches should only be manufactured by trained
personnel in accordance with GMP using approved
documentation. It is expected that production personnel
are involved in the manufacture of validation batches to

facilitate product understanding.

5.11 /8)F—Sa 0 \yFIBLTIL, B, BASEHHL T
OYNEFBERICEHOSERANBS THTEEEND
B. TNOD /I YFIZGMPIZiE > TRl h -t R AIck
Y, RBEhEXEERAVTHRESWETAIEES A0, 3
RIS TIBRERETH-HI=, PWiBLUOERAMN
N F=2avn\yFOEEICEE T EMRDLND,

5.12 The suppliers of critical starting and packaging
materials should be qualified prior to the manufacture of
validation batches; otherwise a justification based on the
application of quality risk management principles should be
documented.
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5.13 It is especially important that the underlying process
knowledge for the design space justification (if used) and

for development of any mathematical models (if used) to

confirm a process control strategy should be available.
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5.14 Where validation batches are released to the market
this should be pre-defined. The conditions under which
they are produced should fully comply with GMP, with the
validation acceptance criteria, with any continuous process
verification criteria (if used) and with the marketing
authorization or clinical trial authorization.

514 \)F—av\yFEhiB~HETSB81EED
ZRUICRHTEL(C L. ThoZ BT IEHERITLIC
GMPIZHEABL. /W F—SavDiFeh 288, LAWK
AR TRRN TEEBOMEShIER. RUSLER
FREHOIVVIERREBEORHNEMHIZEETILE.

5.15 For the process validation of investigational medicinal

products (IMP), please refer to Annex 13.

51580 IMP)YD JOEX N\ T—Yav IcEL TS
Annex 13

]

Concurrent validation

arhLy

5.16 In exceptional circumstances, where there is a strong
benefit-risk ratio for the patient, it may be acceptable not
to complete a validation programme before routine
production starts and concurrent validation could be used.
However, the decision to carry out concurrent validation
must be justified, documented in the VMP for visibility and
approved by authorized personnel.

AR st P
5.16BI M MR EI=. BEISESCRL\RFI(IF-UAD
KA HDHIBE . L—FoOHEERET BRI/ TF—
2av7adSLERTEY . aVALUMWYT—Sav%E
AUWBSLARBEShBTHSDS, LML, 3Lk Y
F=aVvERBTIRRBIZONTIETR LEZERL ., BAR
T5HISVMPIZXXEEL, BIREH T30 ERAICIYEK
BENGFNIRGEBEL,
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5.17 Where a concurrent validation approach has been
adopted, there should be sufficient data to support a
conclusion that any given batch of product is uniform and
meets the defined acoeptance criteria. The results and
conclusion should be formally documented and available to
the Authorized Person prior to certification of the batch.

517 AVALF ) T—2a0 D7 JO—F A BMEn5
WE. FORGKDO—RBOBMD\YFHIY—T/ESNT-
HBBRISHALTOACEERRT SBALEE+4
BT —aMEFNIEREDIE, 1Yy FORIEEITSRIZ. 2
YALURRYTF=av DiEREEREERICIRIEL.
HEHREICAFATIEG>TLEIFAIELESEL,

Traditional process validation

5.18 In the traditional approach, a number of batches of
the finished product are manufactured under routine
conditions to confirm reproducibility.

5‘5*% D70LRN)F—3y
518 FEOF77a—FITHENTIL, BREEZREET 57

U)l‘:)l'g?")i@a)%ﬁ:f\ —RBBONYFORRHURE

5.19 The number of batches manufactured and the number
of samples taken should be based on quality risk
management principles, allow the normal range of variation
and trends to be established and provide sufficient data for
evaluation. Each manufacturer must determine and justify
the number of batches necessary to demonstrate a high
level of assurance that the process is capable of
consistently delivering quality product.

519 BET 3/ \vFBRCRIRT 29T ILOEIT, B |
OBBADIESOEFLMMERIL., BEDT-HIc+ 54
F—AERHRTILOTHI L, FRSERET. TEHNE
SLTERHEORURENETHEANBHIELFELVIKE
TCHRIETH-DIZDELBO/\yFEREL. RYUHEER
ST BALN,

5.20 Without prejudice to 5.19, it is generally considered
acceptable that a minimum of three consecutive batches
manufactured under routine conditions could constitute a
validation of the process. An alternative number of
batches may be justified taking into account whether
standard methods of manufacture are used and whether
similar products or processes are already used at the site.
An initial validation exercise with three batches may need
to be supplemented with further data obtained from
subsequent batches as part of an on-going process
verification exercise. :

5.20 5.19D M- B Z 5 AHEHC, —RNIZEN—F
YO EEECHESh - EGEL-RER/ \YFITITE
DNYF=2aVERUSEDILDEAELTRL, b
Ny FEG, BENLEE S RN ERSh TSN ESH,
FHLEEHI VI TEMLBZRIER T CICALLH
TNAMEIMENIKIEREEBLTRYNEERT L
MNTCED, IN\YFITERBIDM/ W TF=avt, TDHROB
NYF=23 0 FBHO—RELTD/IRYFMSBOINDET—
BNZKYBRTIDEMNHDTHA.

5.21 A process validation protocol should be prepared
which defines the critical process parameters (CPP),
critical quality attributes (CQA) and the associated
acceptance criteria which should be based on development

data or documented process knowledge.

521 7atAN\)F—Lav07Oba—VIE, BEF—2
HANMEXBESh-TEMB<ESNT, BEIENIS
A—45(CPP), EEMB I (CQARUVBEL-rE I
ZRELTHERESWGEIFAIEESTL,

5.22 Process validation protocols should include, but are
not limited to the following:

522 70t A/\YF—307ORa—)LIE, ChBICBES

i. A short description of the process and a reference to the
respective Master Batch Record:

hilvh, BLFEREsLCe:
. TEOFELRRRVBYTHIAI—/\YFLI—F

ii. Functions and responsibilities;

iii. Summary of the CQAs to be investigated;

DEHE
i, % ()] &
~ -]

i, D

iv. Summary of CPPs and their associated limits;
v. Summary of other (non-critical) attributes and

Fparameters which will be investigated or monitored during
the validation activity, and the reasons for their inclusion;

iv, BBL T IR/ \ A=A ) _

V. \WF=avERICBLTRESNANHINTES
A—Sh 5O ERUNRSA—2(BEEHB LN OIAB)
DEEHRUEFNLEIRAL-ER

vi. List of the equipment/facilities to be used (including
measuring/monitoring/recording equipment) together with
the calibration status;

vi. ¥v)JL—CavRREae -, BRI S/ D
YR GRIR/E=SYL Y /RBRBEST)

vii. List of analytical methods and method validation, as
appropriate:

vil, AMEDIAFR UG ST D8 FinE/ W T—a

viil. Proposed in-process controls with acceptance criteria
and the reason(s) why each in-process control is selected;

vii. FFEEEFE-LFRSINSIRATE. RUETH
AEBEMREShI-EH

ix. Additional testing to be carried out, with acceptance
criteria;

ix. RIBT ~=BMORER, FOELE20

x. Sampling plan and the rationale behind it;

xi. Methods for recording and evaluating resuits;

xii. Process for release and certification of batches (if
applicable).
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Continuous process verification

I

5.23 For products developed by a quality by design
approach, where it has been scientifically established
during development that the established control strategy
provides a high degree of assurance of product quality,
then continuous process verification can be used as an

alternative to traditional process validation.

5.23 QbyDIC &> TRISEL-®RICEIL T, Snf-EE
A S REICHLTHRENRIEZL 0T LM%
OBRERTHPHICHEISNTSBSIIL., G TIEME
m’%ﬁ?%ﬁaﬁutz/<'ﬁ—~>a>o>ﬁt§&l;cm\é.:
ENTES,

5.24 The method by which the process will be verified
should be defined. There should be a science based control
strategy for the required attributes for incoming materials,
critical quality attributes and critical process parameters to
confirm product realization. This should also include regular
evaluation of the control strategy. Process Analytical
Technology and multivariate statistical process control
may be used as tools. Each manufacturer must determine
and justify the number of batches necessary to
demonstrate a high level of assurance that the process is
capable of consistently delivering quality product.

524 LIRERIET 2P EEMEL TP, BmERE
HBRTAH=HIC, RITANDIRMEHOERISE. BELH
BUERVEELR/SA—RICETIRPICEINV-EE
ERBE AR T IF DA, Chiik, BERIRERO A H G
HBO L PATRUSERICKAMEH N TIREREY—
WELTHERT A EMMED, BRERE X, TN H
HBLTERBEOHAEZHKTICENHIIENSEKE
DREETIEOICHDELE\YFHEREL. ZOR &1
EREGZITNIZEDEL,

5.25 The general principles laid down in 5.1 = 5.14 above
still apply.

i}ZSEﬁm o5 lAcREEN T A—RRAIZCDES |

Hybrid approach

hd.
INATVYYETP T O—F

5.26 A hybrid of the traditional approach and continuous
process verification could be used where there is a
substantial amount of product and process knowledge and
understanding which has been gained from manufacturing
lexperience and historical batch data.

5.26 SERELHGRI LRRMRO/ (IR, RANE
OUREIEOMBRUVTALICHTHEENBY, Th
SRRENDRBREBEDN\VFOT—EMh@/ONTIND
BEXERTILENTES,

5.27 This approach may also be used for any validation
activities after changes or during ongoing process
verification even though the product was initially validated
using a traditional approach.

527 COPIO—F(X. CORRN SRR ED T JO—
FT)T—bEhizbLTH EER D/ T—2a 0 PE
) TF—2avITBVVTERLTHRL.

Ongoing Process Verification during Lifecycle

5.28 Paragraphs 5.28-5.32 are applicable to all three
approaches to process validation mentioned above, i.e.
traditional, continuous and hybrid.

HESAIF{IIIZETEBNA)T—a
5.28 528 M i55.32(LIBAD T O R /N F— 3 A
gﬁ*ms HERRO TR, NMTUvFOLTICEAZN

5.29 Manufacturers should monitor product quality to
ensure that a state of control is maintained throughout the
product lifecycle with the relevant process trends
evaluated.

5.20 BERE SRR T 5 LIEOBRZIIMS o &l
Y, BESNRBARR SV 1L ETBLTHESH
TWHTELERRICT 510, BARHEE=S—LEITH

5.30 The extent and frequency of ongoing process
verification should be reviewed periodically. At any point
throughout the product lifecycle, it may be appropriate to
modify the requirements taking into account the current
level of process understanding and process performance.
5.31 Ongoing process verification should be conducted
under an approved protocol or equivalent documents and a
corresponding report should be prepared to document the
results obtained. Statistical tools should be used, where
appropriate, to support any conclusions with regard to the
variability and capability of a given process and ensure a
state of control. ‘

IEREBIELN,

5.30 B/\)F—avDOEELAEIIBMMICRELEZTT
S5CE. FTDERBAXBITOKED TIRBRLTIBGEH
BBLTHBETICEE. WRSATHLIVDEDEA

TiT>THLEYITHSS.

5318/ \)T—avik, RBSn=-70ba—ILHBNZ
FhERFDXBOTCRIEL, Boh=-HBREX8LT
B=ORETEREEERTH L BULHRE, BHED
IBRDIESDELHENICEATIEMER T, BBIh-
RIBEERIZTD-DISHENY—ILEESE,

5.32 Ongoing process verification should be used
throughout the product lifecycle to support the validated
status of the product as documented in the Product
Quality Review. Incremental changes over time should also
be considered and the need for any additional actions, e.g.

enhanced sampling, should be assessed.

532 @/ \)TF—1avi, HRaEOREFEICBLVTXEIE
Shdiliy, BRONYT—,Sh=REBEEF D101
HRDSATHAINIZE>TAHWEIThIZED AL, B
M&EHITEEMNIBINT B ELEEEBL. BMOTH A,
ﬂé&ﬁﬁ;k&f;-&:ﬂ’u:ﬂ’ DODEMIZOLNTERE LT
LTI

IS H

8. VERIFICATION OF TRANSPORTATION

R E
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6.1 Finished medicinal products, investigational medicinal
products, bulk product and samples should be transported
from manufacturing sites in accordance with the conditions
defined in the marketing authorization, the approved label,
product specification file or as justified by the
manufacturer.

6.1 RRES ABRRK. /ULOHR, RUTSIIVIE. BiE
minLBERTERE, RKBShi-RR, URRBE, 55

WEBLERE (&Y RUEERSh SR> THRS
hgHhIZEBEN,

8.2 It is recognized that verification of transportation may
be challenging due to the variable factors involved
however, transportation routes should be clearly defined.
Seasonal and other variations should also be considered

during verification of transport.

6.2 SESELRERMNEENST-0. BEDOREE T F oL >
LT TCHAHLBEESh TS, LHL., HXiERRILEARIC
RBSIEThIEELSEN, FHEHREEZOMOEDE
EEORIEICBVNVTERLULThIZ RSN,

6.3 A risk assessment should be performed to consider the
impact of variables in the transportation process other
than those conditions which are continuously controlled or
monitored, e.g. delays during transportation, failure of
monitoring devices, topping up liquid nitrogen, product
susceptibility and any other relevant factors.

6.3 MZDBREICALNTERL CHEHHLETE=Z—L

TULASDER), FIAISERFORE. E=4) 7B
RO, FESROBMTE, BRIHEHI LT

OOEETIERICOVVTOTEBOREIZDLVTER
T51=0(2, YRIEHEERBLZITH IERS LN,

6.4 Due to the variable conditions expected during
transportation, continuous monitoring and recording of any
critical environmental conditions to which the product may
be subjected should be performed, unless otherwise
justified.

bARZEDPICRARREN T HENECEITEY, BICRS |
HERSGEVBY ., MRS ITETHASBEELBEEH
DEFE=SVL T RURBREERTIL,

7. VALIDATION OF PACKAGING

7. B/ F—o3y

7.1 Variation in equipment processing parameters
especially during primary packaging may have a significant
impact on the integrity and correct functioning of the pack,
e.g. blister strips, sachets and sterile components;
therefore primary and secondary packaging equipment for
finished and bulk products should be qualified.

71 BISTRAZROBETORROEL/ \oA—FDER)
F8%, AAETIR—-a%, FER, RUREEEK. O
L EELVVRISHLTERLGEENHYBS 6o
T.BBREKEV/LVIURBD I RAER V2R DL
(LB EETHEThIEESEN,

7.2 Qualification of the equipment used for primary packing
should be carried out at the minimum and maximum
operating ranges defined for the critical process
parameters such as temperature, machine speed and

12 1 RABEIFERATIREDIF V21— aviE, B
BE. B OOBERERE, HILE., HANMITFOMOER &
QEELIE/NSA=ROVWTHRELER/NRUEXE
AR DLW TREBLEIThIRESEL

sealing pressure or for any other factors.
8. QUALIFICATION OF UTILITIES

8.1 The quality of steam, water, air, other gases etc. should
be confirmed following installation using the qualification
steps described in section 3 above.

8. 1—-7-4')-7-»_(0)21'i71’7'—~‘/a‘/ —
8.1 &R, K. ZHFOMOHABOEZ. BEORICE
IR BESNTNDIF I D21 —SavIT kY RERBLE
FhIEEEHEELN,

8.2 The period and extent of qualification should reflect
any seasonal variations, if applicable, and the intended use

82 HA VT4 —ar DEERAIIE ST 585 2 |
HEBERBL, 1—TrI)T1OBELI-AkERERLT

of the utility.

8.3 A risk assessment should be carried out where there
may be direct contact with the product, e.g. heating,
ventilation and air-conditioning (HVAC) systems, or
indirect contact such as through heat exchangers to

mitigate any risks of failure.
9. VALIDATION OF TEST METHODS

LD TLlThiRi s

8.3 EMVATL (HVAC)D OB MM BIRIER DRSS . &
AN BBEEL-MIEEMOBEITHE T, EO
YROZERTS1=-012) RVFHEE{THRIThIEESE
L.

RBE \T—Car

9.1 All analytical test methods used in qualification,
validation or cleaning exercises should be validated with an
appropriate detection and quantification limit, where
necessary, as defined in Chapter 6 of the PIC/S GMP

guide Part 1.

9.1 93U T4 —oay. N T—oay, HALNEETRR
BRSNS TR TOSMEBRZL. DRSS LA
PVEBREBREVERBREZSH T, PIC/SOGMPHAF
N=FOEDREIZHE> T/ F—rLEITNIR S

8.2 Where microbial testing of product is carried out, the
method should be validated to confirm that the product
does not influence the recovery of microorganisms.

9.3 Where microbial testing of surfaces in clean rooms is
carried out, validation should be performed on the test
method to confirm that sanitizing agents do not influence

the recovery of microorganisms.

I

9.2 RO Be. BRI, RN
YMOBRBICEEULENCEERRTIHIT/ Y T—MLE
FhiEiEdiLy,

9.3 )= =LA HREDRBEZTOBS . HER
MNBEMOBRMICEELEWCEERETA7-0HIZ/8Y)
F—av & iThiithiEaEsizi,

10. CLEANING VALIDATION

10. g/ \WT—>ay
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10.1 Cleaning validation should be performed in order to
confirm the effectiveness of any cleaning procedure for all
product contact equipment. Simulating agents may be used
with appropriate scientific justification. Where similar types
of equipment are grouped together, a justification of the
specific equipment selected for cleaning validation is
lexpected.

101 Z2COBRIERMORMREI<BIL., LA GO IR
EISOWTHLED ALY SIS/ ) T—
AV ETHRTNIEESE, BTGRP R SN
HhiE, MBYHEEALTLEWD, G217 DR EE
TN—ITHHE. RFN\IF—av D BISBREShT:
HEOBMORUEERTBIPRFIND,

10.2 A visual check for cleanliness is an important part of
the acceptance criteria for cleaning validation. It is not
generally acceptable for this criterion alone to be used. -
Repeated cleaning and retesting until acceptable residue
results are obtained is not considered an acceptable

approach

102 BPEIZ OV TOBRRER. K/ \WT—>avd
FEREICHITIBEELELTHD. —BNICIZ. ChD
AERBELICALDEZHFRSMGEL, FBShIE

BOBERNBONIETRYELRSEEREITOICLIL,
BRINBZ7IO—FTHHLZBOHOALL,

10.3 It is recognized that a cleaning validation programme
may take some time to complete and validation with
verification after each batch may be required for some
products e.g. investigational medicinal products. There
should be sufficient data from the verification to support a
conclusion that the equipment is clean and available for
further use. ‘

103 B/ F—2ar 0TS LIERTTHETHHEE
ERENHLNDCLEBRShTIND, TLT. HHHA.
PZITABEDIBES I YFHICTRENDELESNDITH
A5, BN BRT. RICERATEIELSHBRERMTTS
=012, RS LETF—aNLRIThIZRSLE,

10.4 Validation should consider the level of automation in
the cleaning process. Where an automatic process is used,
the specified normal operating range of the utilities and
equipment should be validated.

104 N)F—av X, e LB B TAEMIEDLRIL
EHBLEITNAIEGESEL, BRITEMABLILhDIES,
A—F4) T4 EBEITOVWTRESh E R OB EREE
13YF—=hLEIThIELES 2L,

10.5 For all cleaning processes an assessment should be
performed to determine the variable factors which
influence cleaning effectiveness and performance, e.g.
operators, the level of detail in procedures such as rinsing
times etc. If variable factors have been identified, the
worst case situations should be used as the basis for

cleaning validation studies.

105 Z2TOERRTEIZDOUNT. PIAIZFESR. Vo RER

FENIROHBHSOLRND LG, K OREMED

ICESTLIEMNEEREZRETH-HOEHEZITHETA

iEanialy, EHERZHER., k8 WF—avRBBo

tﬂmeun D—AMr—Z2ORBERAWNVRITAIEESE
\0

10.6 Limits for the carryover of product residues should be

based on a toxicological evaluation®. The Jjustification for
the selected limits should be documented in a risk
assessment which includes all the supporting references.
Limits should be established for the removal of any
cleaning agents used. Acceptance criteria should consider
the potential cumulative effect of multiple items of
equipment in the process equipment train.

? In the EU/EEA, this is the EMA Guideline on setting
health based exposure limits for use in risk identification in
the manufacture of different medicinal products in shared
facilities

106 RRBICLIHRLORER B EFHNme<s
INEIFIITESLGN BESh-BEHICHT 2R U
. TRTOBEMFTEHESOIYRAIEBICH LN TXRIE
LZFhIEsizun, fISHhDRSFEFERLBS.
OBREOBREBEREILEIFNISESLEL, BFEBAHE
[k, EisESh-ERORHBHOHESIUIcBLTHHEED
HOBEMOLEEEBLEITRISELAEL,

F2 EURUVEEABIATIZChIZEMAD IR
TRGSEERKEFHETIBEOIVRIERIZALNSR
glzﬁdurzﬁamﬁmﬁil:ﬂﬂ?‘éﬁ»fFa»ryrc%

10.6.1 Therapeutic macromolecules and peptides are
known to degrade and denature when exposed to pH
extremes and/or heat, and may become pharmacologically
inactive. A toxicological evaluation may therefore not be

applicable in these circumstances.

106. ARAR D FRORIFRIE, REpHR U/ X X5
[CRBESNBLABRINEHLTERPLRHICRTEELLY
[BEEMHNONTNDS, #->T. SOLIBS T
MOETEILE A TE RV TH DS,

10.6.2 If it is not feasible to test for specific product
residues, other representative parameters may be
selected, e.g. total organic carbon (TOC) and conductivity.

106 2R ENHBOBERIZOVVCEERT o ehRETH
BIFE . FIAIETOCHBHED KL RA/ITA—2ER
EBTHEMNTES,

10.7 The risk presented by microbial and endotoxin
contamination should be considered during the

development of cleaning validation protocols.

107 MEDR VIR VU BRICED RI%. R/\ |
yF—3v7n Fa—LEERT SRS ERT S,

10.8 The influence of the time between manufacture and
cleaning and the time between cleaning and use should be
taken into account to define dirty and clean hold times for
the cleaning process.

108 HEERPRURFPEFRAONMOCEE. L
BITOWTOF —TAHR—IFEL LR VD) —ik— LR
BALLERRTH=DIZERT I L,
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10.9 Where campaign manufacture is carried out, the
impact on the ease of cleaning at the end of the campaign
should be considered and the maximum length of a
campaign (in time and/or number of batches) should be the

basis for cleaning validation _exercises.

109 FroR—VBEZTOBE. FvoR—V B THD
KRLASEERTICE, FAR—VOBAE(BME
g/Xli/\“y-'f&) kiR ) TF—aV REBRDIB LY

10.10 Where a worst case product approach is used as a
cleaning validation model, a scientific rationale should be
provided for the selection of the worst case product and
the impact of new products to the site assessed. Criteria
for determining the worst case may include solubility,
cleanability, toxicity, and potency.

1010 7—RAMr—RAHRER R/ T—3DETIVE
LTRAWS77a—F2RALV=188. 7—AMr—R S %
BELEHSNRUEERT L, TLT, Bl DRI
DWVTHHURZEMLUIB S TR OV TEET
—xb#—z{fﬁ&i?‘éﬁ%ﬁ&ﬁtbr B,

6h&o

10.11 Cleaning validation protocols should specify or
reference the locations to be sampled, the rationale for the
selection of these locations and define the acceptance
criteria.

B LB DR R LR E RS AP B
DXEEBET BCL, 21, HEEREMET s,

10.12 Sampling should be carried out by swabbing and/or
rinsing or by other means depending on the production
equipment. The sampling materials and method should not
influence the result. Recovery should be shown to be
possible from all product contact materials sampled in the

equipment with all the sampling methods used.

1012 52TV 7%, BERmI=EY. RTTERU/X
FVRER D FRICKYRET DL, TV T
BRAOHBRUGRIGHRICEBERIFIGNE, BL
SN2 TOFEIZDONT, BiFRTCHU ) TEhT=
?&rgﬁﬁfﬁmﬁﬂmBo@ﬂnb(ilﬁﬁ'c‘&é:&’éﬁ:é
oY AR

10.13 The cleaning procedure should be performed an
appropriate number of times based on a risk assessment
and meet the acceptance criteria in order to prove that
the cleaning method is validated.

iith

1013 YR JERBI<ZE ST, r LI 2 O S hBL .
R ENIYF—PEN =S AT H-OICHRE
BEB-SRTNIELESL,

10.14 Where a cleaning process is ineffective or is not
appropriate for some equipment, dedicated equipment or
other appropriate measures should be used for each
product as indicated in chapters 3 and § of the PIC/S
|GMP_Guide.

10.14 HAHRM<DOLT. B IED THHANHHL
X R B CHABE . PIC/SOCGMPHARSAL DIBRY
SEICREINTINVALSIC, BHAICOVWTERER MM
OBNGFEEANDIL,

10.15 Where manual cleaning of equipment is performed, it
is especially important that the effectiveness of the manual
process should be confirmed at a justified frequency.

10.15 RIBDFEDERETOBE. FTMO LEOADEIS
ZL\’C?:%ﬁ%mbf;ﬁfﬁ’(‘ﬁiﬂ?é:&b‘ﬁl:ﬁgﬁh

11. CHANGE CONTROL

1. %

=35
M1 ERDOEREARE RO BB ChHY. Exkm

11.1 The control of change is an important part of
knowledge management and should be handled within the

pharmaceutical quality system.

BOATLODTRYBEDLIETAIEEDE,

11.2 Written procedures should be in place to describe the
actions to be taken if a planned change is proposed to a
starting material, product component, process, equipment,
premises, product range, method of production or testing,
batch size, design space or any other change during the
lifecycle that may affect product quality or reproducibility.

112 AEeh-ERA, BRDHE, Halrns, 15,
Bin. R, WAME, WEHEHHVGREBSE, /(Y
FHAX, THFAYAR—ZAHBNERRRHHAEE
BICRET AL EENBRESIIV/INDBET
REENI1BE, LARET LAV BREN X BILS
NIFIRAGE IR,

11.3 Where design space is used, the impact on changes to
the design space should be considered against the
registered design space within the marketing authorization
and the need for any regulatory actions assessed.

N3 THAVAR—ADRALLN=BE . EROT A
AR—R (3T DR EBERFTRIBODICREIT-

FHALUAR=RIZHGELTEREL., TOMfEAISHDOES
FHREODEEICOVNTEBTHL.

11.4 Quality risk management should be used to evaluate
planned changes to determine the potential impact on
product quality, pharmaceutical quality systems,
documentation, validation, regulatory status, calibration,
maintenance and on any other system to avoid unintended
consequences and to plan for any necessary process

N4 HBEESNT-ERI=DL\ T, Bamk. ERMAVAT
L, XBE. W TF—=2ay  BBLEOBRK, F+)TL—
AV, AVTFFUR, RUMUWDULINED VAT LIZEINT
b, PHMLGWNEREZRT, RERZTORR/N)T—230,
R4 =230 HHNMIBRREFEFORBEHE
THREOICREYVAIERERIVSCE,

validation, verification or requalification efforts.
11.5 Changes should be authorized and approved by the

responsible persons or relevant functional personnel in

NS ERIT. ERMBVAT LIRS C. REEHBHLIT |
AT A IARIBEEE >R 1KY, F Y51 XS

accordance with the gharmacgutical quality system.

11

h EBEhAITHIFESE,
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11.6 Supporting data, e.g. copies of documents, should be
reviewed to confirm that the impact of the change has

been demonstrated prior to final approval.

1.6 BT T—3, 5 XWDIC—IE. BmBERBIZT |
A>T EEORENIMENTINDENSTEERETS
=iz BESLIThIEES AL

11.7 Following implementation, and where appropriate, an
evaluation of the effectiveness of change should be carried
out to confirm that the change has been successful.

1.7 @EES . 8 LI=CezRET 50,
E@%ﬁﬁ@&l-ﬁﬁ@ﬁﬂlﬁ@ﬁﬁﬁ%ﬁihto

12. GLOSSARY

12 BEOER _

Definitions of terms relating to qualification and validation
which are not given in other sections of the current PIC/S

Guide to GMP are given below.

BT OPIC/SOGMPA(F o>/ DD E ST I= i C
WEWIF) D45 —av RIS T~ av BT 288

Bracketing approach: A science and risk based validation
approach such that only batches on the extremes of
certain predetermined and justified design factors, e.g.
strength, batch size, and/or pack size, are tested during
process validation. The design assumes that validation of
any intermediate levels is represented by validation of the
extremes. Where a range of strengths is to be validated,
bracketing could be applicable if the strengths are identical
or very clossly related in composition, e.g. for a tablet
range made with different compression weights of a similar
basic granulation, or a capsule range made by filling
different plug fill weights of the same basic composition
into different size capsule shells. Bracketing can be applied
to different container sizes or different fills in the same
container closure system.
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Change Control: A formal system by which qualified
representatives of appropriate disciplines review proposed
or actual changes that might affect the validated status of
facilities, systems, equipment or processes. The intent is to
determine the need for action to ensure and document
that the system is maintained in a validated state.
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Cleaning Validation: Cleaning validation is documented
evidence that an approved cleaning procedure will
reproducibly remove the previous product or cleaning
agents used in the equipment below the scientifically set
maximum allowable carryover level.
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Cleaning verification: The gathering of evidence through
chemical analysis after each batch/campaign to show that
the residues of the previous product or cleaning agents
have been reduced below the scientifically set maximum
allowable carryover level.
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Concurrent Validation: Validation carried out in
exceptional circumstances, justified on the basis of
significant patient benefit, where the validation protocol is
executed concurrently with commercialization of the
validation batches.
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Continuous process verification: An alternative approach
to process validation in which manufacturing process
performance is continuously monitored and evaluated. (ICH
Q8)

BENIERR: RELROERzERNIcE=2)oT
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Control Strategy: A planned set of controls, derived from
current product and process understanding that ensures
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 operating conditions, in-process
controls, finished product specifications, and the
associated methods and frequency of monitoring and
control. (ICH Q10)

B : &% BETROEEICEI
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Critical process parameter (CPP): A process parameter
whose variability has an impact on a critical quality
attribute and therefore should be monitored or controlled
to ensure the process produces the desired quality. (ICH
Q8)

EELR/\OA—B(CPP): LE/I\GA—R0D>5. TDE
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Critical quality attribute (CQA): A physical, chemical,
biological or microbiological property or characteristic that
should be within an approved limit, range or distribution to
-lensure the desired product quality. (ICH Q8)
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Design qualification (DQ): The documented verification
that the proposed design of the facilities, systems and

equipment is suitable for the intended purpose.
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Design Space: The multidimensional combination and
interaction of input variables, e.g. Material attributes, and
process parameters that have been demonstrated to
provide assurance of quality. Working within the design
space is not considered as a change. Movement out of the
design space is considered to be a change and would
normally initiate a regulatory post approval change process.
Design space is proposed by the applicant and is subject to
regulatory assessment and approval. (ICH Q8)
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Installation Qualification (IQ): The documented verification
that the facilities, systems and equipment, as installed or
modified, comply with the approved design and the
manufacturer’ s recommendations.

TR T O AR TR UQ): B E%. VAT LR U mAT.
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Knowledge management: A systematic approach to
acquire, analyse, store and disseminate information. {ICH
(Q10)

(ECTOR
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Lifecycle: All phases in the life of a product, equipment or
facility from initial development or use through to
discontinuation of use.

SI79471L: DRSS IERMB,bERPIE
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Ongoing Process Verification (also known as continued
process verification): Documented evidence that the
process remains in a state of control during commercial
|manufacture.
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Operational Qualification (0OQ): The documented
verification that the facilities, systems and equipment, as
installed or modified, perform as intended throughout the

anticipated operating ranges.

LBy B (ERTIE (0Q): EEL, Y AT LBUBRA, BB |
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Performance Qualification (PQ): The documented
verification that systems and equipment can perform
effectively and reproducibly based on the approved

process method and product specification.

AR ERME (PQ): VAT LRGBS, KB
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Process Validation: The documented evidence that the
process, operated within established parameters, can
perform effectively and reproducibly to produce a
medicinal product meeting its predetermined specifications

and quality attributes.
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Product realization: Achievement of a product with the
quality attributes to meet the needs of patients, health
care professionals and regulatory authorities and internal

customer requirements. (ICH Q10)

HoED: BEAVERRESD_—XLOI-RF SR |
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Prospective Validation: Validation carried out before
routine production of products intended for sale.

predefined objectives and emphasizes product and process
understanding and process control, based on sound

science and quality risk management.

Quality by design: A systematic approach that begins with
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Quality risk management: A systematic process for the
assessment, control, communication and review of risks to

quality across the lifecycle. (ICH Q9)

RRURDTRCAVE: SAIFAINIh-3G A=A
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Simulated agents: A material that closely approximates the
physical and, where practical, the chemical characteristics,
e.g. viscosity, particle size, pH etc., of the product under
validation.

" HAl FIFE. pHEODELH R
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State of control: A condition in which the set of controls
consistently provides assurance of acceptable process
performance and product quality.
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Traditional approach: A product development approach
where set points and operating ranges for process

User requirements Specification (URS): The set of owner,
user, and engineering requirements necessary and
sufficient to create a feasible design meeting the intended
[purpose of the system.

parameters are defined to ensure reproducibility. =
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Worst Case: A condition or set of conditions
encompassing upper and lower processing limits and
circumstances, within standard operating procedures,
which pose the greatest chance of product or process
failure when compared to ideal conditions. Such conditions
do not necessarily induce product or process failure.
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