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Guidance for Industry?
R & 1=K
Process Validation: General Principles and Practices
TZ5uE: —BJE N5 SEiE

This guidance represents the Food and Drug Administration’s (FDA's) current thinking on this topic. It does
not create or confer any rights for or on any person and does not operate to bind FDA or the public. You can
use an alternative approach if the approach satisfies the requirements of the applicable statutes and
regulations. If you want to discuss an alternative approach, contact the FDA staff responsible for
implementing this guidance. If you cannot identify the appropriate FDA staff, call the appropriate number
listed on the title page of this guidance.

AIEFREL T B MR )R (FDA) R IX— N ol W . A48 A AT A Bk
SHATAT A 3 SR TATATRCR], AES R SE FDA BUAARIIVER o an R B A5V Re i 2 1&
FRERE B ESR, AT A B AU L. ARG BT ie— MBS, 55 75Tk
ITARTERIA) FDA TAE N LR &R ARG AN BER E A R FDA AR B, 15 IRIT AR R bl
TR BRI AR R HL S 545 o

[. INTRODUCTION

—. @R

This guidance outlines the general principles and approaches that FDA considers appropriate elements of
process validation for the manufacture of human and animal drug and biological products, including active
pharmaceutical ingredients (APIs or drug substances), collectively referred to in this guidance as drugs or
products. This guidance incorporates principles and approaches that all manufacturers can use to validate
manufacturing processes.

KIGFIMEA T FDA I\ e AR OB 2 E NI N 53 I 25 R AE il (FEARSR RS SRR
2t ) it ) AR T 2 IR A N R I — AR AN TV o AR R T A AR R AT T
AR L2 2 A R AN 792

This guidance aligns process validation activities with a product lifecycle concept and with existing FDA
guidance, including the FDA/International Conference on Harmonisation (ICH) guidances for industry, Q8(R2)
Pharmaceutical Development, Q9 Quality Risk Management, and Q10 Pharmaceutical Quality System.?
Although this guidance does not repeat the concepts and principles explained in those guidances, FDA
encourages the use of modern pharmaceutical development concepts, quality risk management, and quality
systems at all stages of the manufacturing process lifecycle.

AP R T IR TS B 5 77 5 A i B AR S R AT FDA 4BRIIEAT T X45%, 4% FOANRZ

1 This guidance has been prepared by the Division of Manufacturing and Product Quality, Center for Drug Evaluation and
Research (CDER), in cooperation with CDER's Office of Pharmaceutical Sciences, the Center for Biologics Evaluation and
Research (CBER), the Office of Regulatory Affairs (ORA) and the Center for Veterinary Medicine (CVM) at the Food and Drug
Administration.

VAT FDA il 57 i B ab . 29T S0 (CDER) 5 CDER #jMEl 2 p A% . ALV T
fr SHTFEHG (CBER). M 9470~ % (ORAVMIE 25t (CVM) i -
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st MHBORIETE [ B b 25 W (ICH)AT WL AR B, Q8(R2) (29 /P4 ) Q9 (fi i M 7 )
Q10 (ZGuin 2 1K) 2 RS AR B AN R I e 415 pi A e HO ML U, (H FDA Sl fE 2454
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The lifecycle concept links product and process development, qualification of the commercial manufacturing
process,® and maintenance of the process in a state of control during routine commercial production. This
guidance supports process improvement and innovation through sound science.

AR T AR A A R R T2 R . AR AR TSI 3. AR R E R A RE bk T2
PORS R RELEY" . A8 g iE L ] 52 (A2 08 T Z st A eE R s ke .

This guidance covers the following categories of drugs:
* Human drugs
* Veterinary drugs
* Biological and biotechnology products
* Finished products and active pharmaceutical ingredients (APIs or drug substances)*
* The drug constituent of a combination (drug and medical device) product
N e g b B S N EZE YR
« NHZ
« EHIZ
o AR AE ORI

o TP R ATE 2 Ry R D 4
© HET R (PR ST 80 2540y

This guidance does not cover the following types of products:
* Type A medicated articles and medicated feed
* Medical devices5
* Dietary supplements
* Human tissues intended for transplantation regulated under section 361 of the Public Health Service

2To make sure you have the most recent version of a guidance, check the CDER guidance page at
www.fda.gov/Drugs/Guidance ComplianceRequlatorylnformation/Guidances/default.htm, the CBER guidance page at
www.fda.gov/BiologicsBloodVaccines/Guidance ComplianceRequlatorylnformation/Guidances/default. htm,
or the CVM guidance page at
www.fda.gov/AnimalVeterinary/Guidance Compliance Enforcement/Guidanceforindustry/default.htm
NS RS BT R N RHTIRAS, E T 29 S5 AL (CDER) MITT, MIAEN:
www.fda.gov/Drugs/Guidance ComplianceRequlatorylnformation/Guidances/default.htm,,
EPH T S S R0 (CBER) FREGMITL, MIUEA:
www.fda.gov/BiologicsBloodVaccines/Guidance ComplianceRequlatorylnformation/Guidances/default. htm,
B2 O TR R T, PR
www.fda.gov/AnimalVeterinary/Guidance Compliance Enforcement/Guidanceforindustry/default. htm
3 In this guidance, the term commercial manufacturing process refers to the manufacturing process resulting in commercial
product (i.e., drug that is marketed, distributed, and sold or intended to be sold). For the purposes of this guidance, the term
commercial manufacturing process does not include clinical trial or treatment IND material.
PARfEE R, AR AETT TEX TR AT R AR T (A T8, s HEs
HAEMZ D AT RN 5, B A = T 20X — 5 Mk A 8 A B I ARG 5 T-6 7 A A 2 254 CIND)
AL
WIEARTEEIRATZ B, SRR 22 S U R A (2 R ) AT R TR AR R BIA T 24 i AR PR
JEMARAAT, (HIXEH > (BRIEA L. 25 AL i) 4550174 (a)(2)(B) V2 7B cOGMPEE K 413K .
www.fda.gov/Drugs/Guidance ComplianceRegulatorylnformation/Guidances/default. htm.

(FDAICHAT K38 QTIEMEZIYI R RAFAF=HITETam (ICH) ) XEPEZYI A I L EIERHT Tt
WA N MhE3RTS, www.fda.gov/Drugs/Guidance ComplianceRequlatorylnformation/Guidances/default. htm . ICH Q7 %%
T A FELIEIAR T PR 25 s R UE R R I
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This guidance does not specify what information should be included as part of a regulatory submission.
Interested persons can refer to the appropriate guidance or contact the appropriate Center in determining the
type of information to include in a submission.

TG F A VR T B W L5 2N 2 AR 1 I S5 SUAF R o o A R N ] DL 5 A
J T B R AH L DUR 58 AL 7R 3R A8 SO A B 45 2 2R

This guidance also does not specifically discuss the validation of automated process control systems (i.e.,
computer hardware and software interfaces), which are commonly integrated into modern drug
manufacturing equipment. This guidance is relevant, however, to the validation of processes that include
automated equipment in processing.

e R A FARDT e Bl L2t R g gl RIS A ED, X 28 B3k
Pl 2 Guid R RAE AR A A P2 e o SR T, TR RS S AR T 200 R A B AR AR I
T 25 Ko

FDA's guidance documents, including this guidance, do not establish legally enforceable responsibilities.
Instead, guidances describe the Agency’s current thinking on a topic and should be viewed only as
recommendations, unless specific regulatory or statutory requirements are cited. The use of the word should
in Agency guidances means that something is suggested or recommended, but not required.

FDA HJ4R RS, BIEARTERAEN, B IUE KR HAT ST M, BRARSIR BRI
EEGEINER, fam R KR AN H AT £ A, MW FEARPL
T P A AR 1A, SRR E, AR A

ll. BACKGROUND

— de=
In the Federal Register of May 11, 1987 (52 FR 17638), FDA issued a notice announcing the availability of a
guidance entitled Guideline on General Principles of Process Validation (the 1987 guidance).” Since then, we
have obtained additional experience through our regulatory oversight that allows us to update our
recommendations to industry on this topic. This revised guidance conveys FDA's current thinking on process
validation and is consistent with basic principles first introduced in the 1987 guidance. The revised guidance
also provides recommendations that reflect some of the goals of FDA's initiative entitled “Pharmaceutical

5 Guidance on process validation for medical devices is provided in a separate document, Quality Management Systems -
Process Validation, edition 2, available at www.ghtf.org/sg3/sg3-final.html. See infra note 6.

SERITA A LB IEfE M L — A s e U, (REFEARR—-TZRIE), 2, #{E
www.ghtf.org/sg3/sg3-final.html 3875 . 2 WL R SCH 7ERE 6.

6 See the FDA guidance for industry, Validation of Procedures for Processing of Human Tissues Intended for Transplantation,
available on the Internet at

www.fda.qov/BiologicsBloodVaccines/Guidance ComplianceRequlatoryinformation/Guidances/default. htm.

& 2 L FDA AT ML3E RS (HLATERHE IR R T Z0ARI0UE Y, T LU MAE3RS
www.fda.gov/BiologicsBloodVaccines/Guidance ComplianceRegulatorylnformation/Guidances/default. htm




BENRLFR T

CGMPs for the 21st Century — A Risk-Based Approach,” particularly with regard to the use of technological
advances in pharmaceutical manufacturing, as well as implementation of modern risk management and
quality system tools and concepts.8 This revised guidance replaces the 1987 guidance.

1987 %£ 5 H 11 H, FDA TEZASA 7 (52 FR 17638) L kA Ath, BEAEN ( LEIUE—# R
W SR IFERT (1987 4EARFERE) Tith. 7 MR, i W AR, IRATRENS AL
AT SR, ARG T2 A% . ZBITRIEREIA T FDA HETX T 25
UEREER, TS5 1987 SFEJRAE RS B I HR A IR NAE — 2. BT IR ae R i 17— L sk
FDA21 28 25 AT MV AT 24 ity A 7 A8 BRI ——— e XU ) 92 T R 3 H A i) 2
W AR R T2y AR P PR BE B IR, BAROR A XU 8 B 5 B4k &R ) TR S
(s, 8 iZIBIT AR TE P EUAR 1987 4EARIE M -

FDA has the authority and responsibility to inspect and evaluate process validation performed by
manufacturers. The CGMP regulations for validating pharmaceutical (drug) manufacturing require that drug
products be produced with a high degree of assurance of meeting all the attributes they are intended to
possess (21 CFR 211.100(a) and 211.110(a)).

FDA G B A3 AF 0] B AR 7= 3 i 1Y) T 2 e g AT A A APE AL  F T30 UE I 25 (1) cGMP 2541
R fi AL i L DRUERT & B PO IR PR RSO0 N 2E 7 ( CHERIVERL 21 9% 122.100 (a) A1
211110 (a)d ).

A. Process Validation and Drug Quality
A TEZWIESAMEE

Effective process validation contributes significantly to assuring drug quality. The basic principle of quality
assurance is that a drug should be produced that is fit for its intended use. This principle incorporates the
understanding that the following conditions exist:
+ Quality, safety, and efficacy are designed or built into the product.
+ Quality cannot be adequately assured merely by in-process and finished-product inspection or testing.
+ Each step of a manufacturing process is controlled to assure that the finished product meets all quality
attributes including specifications.

AR T2 RN ORUE 2 o B 1 BTk o Jo R ORI A 2 A S U A7 R (1 24
FREHLPUE A& . 2R N AL FERT AL R B DL BE A7 -
o JRE. ZEVEMIIEABIT B T R .

7 The 1987 guidance was prepared by a working group that included representation from the Center for Devices and
Radiological Health (CDRH). Since that time, CDRH elected to reference a process validation guidance prepared in
cooperation with the Global Harmonization Task Force (GHTF). The principles and recommendations in that document, Quality
Management Systems — Process Validation, edition 2 (available on the Internet at www.ghtf.org/sg3/sg3-final.html) are also
useful to consider for drug manufacturing processes.

T MIBEFLISK,  CDRH 3% 5 4Bk T/E4L (the Global Harmonization Task Force (GHTF)) & 14w i i T 2%
EHEREE NS E . 2SO R M AT, (REEEAR—TLZWIE) (55 /) (A7 AR E3kE
www.ghtf.org/sg3/sg3-final.html), =% FE 254 = T2 A H .

8 See "Pharmaceutical cGMPS for the 21st Century — A Risk-Based Approach: Second Progress Report and Implementation
Plan,” available at
www.fda.gov/Drugs/DevelopmentApprovalProcess/Manufacturing/QuestionsandAnswersonCurrentGoodManufacturingPractice
scGMPforDrugs/ucm071836.htm.

8 W, (21 A 2V AT 24 Wt A PP R —— P T RS B 072 B8 b R RS St R, PR
HEZRAS
www.fda.gov/Drugs/DevelopmentApprovalProcess/Manufacturing/QuestionsandAnswersonCurrentGoodManufacturingPractice
scGMPforDrugs/ucm071836.htm .
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o SRR DO I A oA B Bk I DL K s it R A AN 45 8 0 PRAIE
o B LERE P E T UER, SRR S RSN T R E .

B. Approach to Process Validation
B. TZWIEE

For purposes of this guidance, process validation is defined as the collection and evaluation of data, from the
process design stage through commercial production, which establishes scientific evidence that a process is
capable of consistently delivering quality product. Process validation involves a series of activities taking
place over the lifecycle of the product and process. This guidance describes process validation activities in
three stages.

WMATEF N E , L Z 90 i SO T ZV T BB b AR = AN R R b, e B0s #EA T
SERNPRANY, RRSLAENS [ T ZREW AR 2 0 — M A% 3 B A0 5™ it e M RLIE s . T ZERIEY K
AP A A AT AE P o OR A ) — RANTES . AR R 7 =AM B L2 E AT U .

+ Stage 1 — Process Design: The commercial manufacturing process is defined during this stage
based on knowledge gained through development and scale-up activities.

c oM BT 2 TR ABORTE SRR T AR AR AL b, ERB B
o] T b A )3 T2 AT R S

+ Stage 2 — Process Qualification: During this stage, the process design is evaluated to
determine if the process is capable of reproducible commercial manufacturing.

« BB T 2 R, 6 TR AT, DA TR R H &
A E IR A LI BE T

+ Stage 3 — Continued Process Verification: Ongoing assurance is gained during routine
production that the process remains in a state of control.

o BB B RS T RS AE H AR P T 3RS AR AL T R AR A )RR A
AN R R B RAIE -

This guidance describes activities typical of each stage, but in practice, some activities might occur in
multiple stages.

AAE R R B SRS SREAT T, (BAESCE, A EES A e R AE T 2 AN B

Before any batch from the process is commercially distributed for use by consumers, a manufacturer should
have gained a high degree of assurance in the performance of the manufacturing process such that it will
consistently produce APIs and drug products meeting those attributes relating to identity, strength, quality,
purity, and potency. The assurance should be obtained from objective information and data from laboratory-,
pilot-, and/or commercial-scale studies. Information and data should demonstrate that the commercial
manufacturing process is capable of consistently producing acceptable quality products within commercial
manufacturing conditions.

G LA AR AR ™ it 20 v MU 8 4V B o A ) 2 i, AR R LA A 7 T e T THD
WS B ORAIE, DASRZan— A i 2 5500 S8, BiE. 2B AR AR R I IS Le g 1k
() JEORH G A2 o IR S ORAERDIZ AR B T 9080 % /MR ok, Vs i A R A P it e i &
WS B BB RS o 15 BANEHE N R, T a6 T2 N REAE 7 b A A R AR 4t
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— A A R

A successful validation program depends upon information and knowledge from product and process
development. This knowledge and understanding is the basis for establishing an approach to control of the
manufacturing process that results in products with the desired quality attributes. Manufacturers should:

AT RIS AETT S BT R A T ZTE A BRI o XA R B AR R SRR S A Y
B e R S Ealli )i R S U Bk ity DR PN OB (i I R VAEZE

+ Understand the sources of variation

o TRAR SRR

* Detect the presence and degree of variation

o« PRI FAFAERREEE

+ Understand the impact of variation on the process and ultimately on product attributes
o TRAR ST 2 AR AN 7 i e 1 1) 5

+ Control the variation in a manner commensurate with the risk it represents to the process and
product

« SRR Z 577w KIS ARPR )7 A AL 7

Each manufacturer should judge whether it has gained sufficient understanding to provide a high degree of
assurance in its manufacturing process to justify commercial distribution of the manufacturing process and
associated variations may not lead to adequate assurance of quality. After establishing and confirming the
process, manufacturers must maintain the process in a state of control over the life of the process, even as
materials, equipment, production environment, personnel, and manufacturing procedures change.®

T A7 e 1 N T A 7 L 0 AR 7 T 2R Ak v P ORAIE AR A R 8 AR, Dy it ol M T R
BHE. RREETHINS 1, 2N AP TR R I5E, REESECTHRER 785
RIE. FEESLMBIN T Z 2 )5, A/ B AUREE TEAE L ZAEmPN AT Z7RE, AER
MR B AP NRAAE = TP RAETEREBR . 9

Manufacturers should use ongoing programs to collect and analyze product and process data to evaluate the
state of control of the process. These programs may identify process or product problems or opportunities for
process improvements that can be evaluated and implemented through some of the activities described in
Stages 1 and 2.

A2 7 R LA R S RAS T AR () T7 RSB A A 7 s A L 288, 0 T2 RS AT Pl
IXEET7 ZEn] DA 8 T 280™ St I R, B T2 s A S AL, X LA DUE AR S —
B BRI S — B B 3R 1 — S35 S AT DAl A S

Manufacturers of legacy products can take advantage of the knowledge gained from the original process
development and qualification work as well as manufacturing experience to continually improve their

9 The statute and regulations described in section Il of this guidance explain the requirement that the methods and facilities
used for the manufacturing of drugs be operated and administered under control sufficient to assure that the identity, strength,
purity, and quality of a drug are as they purport or are represented to possess.

S AHRFE S R VAR B, 6 b T N B TR 2V S ROt R R A S BB SR AR T
B, SR ARIE S AR R AR B A M) &8, e, AR



BENRLFR T

processes. Implementation of the recommendations in this guidance for legacy products and processes
would likely begin with the activities described in Stage 3.

A& G0 i A AT R R B S ) 2 R AN A AR = 256 HrR AR B AR, AN e
BETZ . ATREPOAL G AN L Z W SEE, 7T RES IR T 58 =B BTl TG 31

. STATUTORY AND REGULATORY REQUIREMENTS FOR PROCESS
VALIDATION

= T ZWIERERMEEEK

Process validation for drugs (finished pharmaceuticals and components) is a legally enforceable requirement
under section 501(a)(2)(B) of the Act (21 U.S.C. 351(a)(2)(B)), which states the following:

MRHEES ((CEEPGTES US.C. 351(a)(2)(B), 21 4% )) 501(a)(2)(B) 17, 24% (Zi¥iiim 54 5)
TZWAEfEESIAT, HAE T

Adrug . . . shall be deemed to be adulterated . . . if . . . the methods used in, or the facilities or
controls used for, its manufacture, processing, packing, or holding do not conform to or are not
operated or administered in conformity with current good manufacturing practice to assure that
such drug meets the requirements of this Act as to safety and has the identity and strength, and
meets the quality and purity characteristics, which it purports or is represented to possess.

— AR B B R A R A TS I AR e E TR
TR B 28 1) 2 B AN B B IR AR 2 e B ARUEZS i R ARVE A T LE
FFORUERT A F S FRECHE FR (10 S0 F1 25 5 ot R Al FERRAGE () AT 24 ot A 77 ot B
HAVE R A P

FDA regulations describing current good manufacturing practice (CGMP) for finished pharmaceuticals are
provided in 21 CFR parts 210 and 211.

X T R BT 24 A = i R A EERTE (CGMP) J#E4T BB FDA VAR, L (38 IR
FUEE 21 9i) 565 210 A0 211 45,

The CGMP regulations require that manufacturing processes be designed and controlled to assure that
in-process materials and the finished product meet predetermined quality requirements and do so
consistently and reliably. Process validation is required, in both general and specific terms, by the CGMP
regulations in parts 210 and 211. The foundation for process validation is provided in § 211.100(a), which
states that “[t]here shall be written procedures for production and process control designed to assure that the
drug products have the identity, strength, quality, and purity they purport or are represented to possess...”
(emphasis added). This regulation requires manufacturers to design a process, including operations and
controls, which results in a product meeting these attributes.

COMP AR ZE SO AR ™ L Z 84T Wit 5421 DLORUEAE I AT R B 745 & TR 1 o7 B 25K
HUR L — A SEHUX FER . $% 18 CGMP 25 210 A1 211 5, F — S F Bk &3k, T8
WAF L T 76§ 211.100(2) 1, MU T T 2IAEMSERY, 3 HlE R 4A TR 25 A
AHEREIERIA RSN, S8, E. 2ERAE M T ZERKBmER...... GRIFED.
ZIEAERAE P B O AR R E RS HIFE N T2, A A X e )m i .

Other CGMP regulations define the various aspects of validation. For example, § 211.110(a), Sampling and
testing of in-process materials and drug products, requires that control procedures “. . . be established to
monitor the output and fo validate the performance of those manufacturing processes that may be
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responsible for causing variability in the characteristics of in-process material and the drug product”
(emphasis added). Under this regulation, even well-designed processes must include in-process control
procedures to assure final product quality. In addition, the CGMP regulations regarding sampling set forth a
number of requirements for validation: samples must represent the batch under analysis (§ 211.160(b)(3));
the sampling plan must result in statistical confidence (§ 211.165(c) and (d)); and the batch must meet its
predetermined specifications (§ 211.165(a)).

FE 1) COMP IR R S0 UE AN R 5 T BEAT 1752 3o B, § 211.110(a) 2220 LA FLRIZ it HI 77
FEFIEZ Y, BERAERIRE ... N ST DU 0 7 B AN 6 1E 7T B 2 51 AR I AT R 24 ke ik
A S SR DR IR e A 7= T2 AT Bk . 7 G o ARAEIX VRN, RIE B v A 2 1) T2 b 2
A3 o [B) T A R PR AORAIE i BB e b, A SRR ) CGMP I 72 X 36 TIE 2 H 4 25K
B AR 32 70 T HIHEIR(§ 211.160(b)(3)) I AE TR LA™ A G it ELAS BE(§ 211.165(c) A
(d)); FHE 06 ZIUAT 5 L TRBE R

In addition to sampling requirements, the CGMP regulations also provide norms for establishing in-process
specifications as an aspect of process validation. Section 211.110(b) establishes two principles to follow
when establishing in-process specifications. The first principle is that “. . . in-process specifications for such
characteristics [of in-process material and the drug product] shall be consistent with drug product final
specifications . . .” Accordingly, in-process material should be controlled to assure that the final drug product
will meet its quality requirements. The second principle in this regulation further requires that in-process
specifications “. . . shall be derived from previous acceptable process average and process variability
estimates where possible and determined by the application of suitable statistical procedures where
appropriate.” This requirement, in part, establishes the need for manufacturers to analyze process
performance and control batch-to-batch variability.10

BRAFEESR 2 A0, AE N L 2R —ANJ7 1, COMP R E 1 37 [a] T 23
211.110(b) T ALE 1 AL 8] T ZATE BIPIA BEo S5— R, L RS (PRI A
BEANZG 5D R VE R P e AR, N2 5 250 B S — B BRI, 7RI AR R AT R
il DADRAIE 24 it B 17 5 L B B oK o XAV A 55 A S U g o ) 2R A 17 e — 2
KNSR T AT L ZISME A L Z AR R A T . X TEKR, M S T AR R
Sy HT T R A R R AR S Rk 10

The CGMP regulations also describe and define activities connected with process design, development, and
maintenance. Section 211.180(e) requires that information and data about product quality and manufacturing
experience be periodically reviewed to determine whether any changes to the established process are
warranted. Ongoing feedback about product quality and process performance is an essential feature of
process maintenance.

CGMP EMIL W AMNIE X T 5L Z 8t JFRF4ES A K IIES). 211.180(e) 72K XA 5%
7 it OB R i 1 22 3 45 RN EE HEAT € e A, DAt D@L L2 A AR AR R 5 5 1
HUAEL X7 it B B 5 T2V REA (] W7 ) S 15 2 L 244 (1 ZEARFAE

In addition, the CGMP regulations require that facilities in which drugs are manufactured be of suitable size,

10 The Agency further explains this principle in the preamble to the final rule on “Current Good Manufacturing Practice in
Manufacture, Processing, Packing, or Holding” (43 FR 45013 at 45052, September 29, 1978) (available on the Internet at
www.fda.gov/cder/dmpa/preamble.txt).

10 FDA fE (il L. C03a B RO BAT 24 i A P A B BRIV ) BRI A4 43 FR 45013 at 45052, 1978
9 29 kM) AMMFESH, XX —JFUWAET# SR CAFABLT I3RS
www.fda.gov/cder/dmpa/preamble.txt )
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construction, and location to facilitate proper operations (§ 211.42). Equipment must be of appropriate design,
adequate size, and suitably located to facilitate operations for its intended use (§ 211.63). Automated,
mechanical, and electronic equipment must be calibrated, inspected, or checked according to a written
program designed to assure proper performance (§ 211.68).

Ak, COMP YERREER, A= r= 24 i B Wit B & U RNgE . SR &, DURI T IEWRER 1R
211.42) WA DAWA G EE RBHRST EMEE Y, DRTFUHEES 211.63).
Hahtbs HURAT 535 & O 2R 4 e vH SR ORUE IE A PR RE I o vh R . A Bl SE(§
211.68).

In summary, the CGMP regulations require that manufacturing processes be designed and controlled to
assure that in-process materials and the finished product meet predetermined quality requirements and do
so consistently and reliably.

S, COMP JEFUER AL /= T2 N AT Bt S48, 5 ORIELE I TAPRS i 755 Pl 1) 5t
HEOR, FFIRZAN— N S H X R

IV. RECOMMENDATIONS
g, 3%

In the following sections, we describe general considerations for process validation, the recommended
stages of process validation, and specific activities for each stage in the product lifecycle.

T NIRER4A, AT T EIAE R SRS FE L B3 200 UE AN = A i i 3 o s — B B )
R IE B HEAT U
A. General Considerations for Process Validation

A. X TERAER S5 R

In all stages of the product lifecycle, good project management and good archiving that capture scientific
knowledge will make the process validation program more effective and efficient. The following practices
should ensure uniform collection and assessment of information about the process and enhance the
accessibility of such information later in the product lifecycle.

FE7 i A o ST T B B A RS RN R R4 100 H BT R AP TR 1S T2
AR BRCR . NI VERLRIIE 5 T2 RIS B WCERMPE I — 2k, JREHE R a2k
I, R m IR BRI RS .

+ We recommend an integrated team approach11 to process validation that includes expertise from a
variety of disciplines (e.g., process engineering, industrial pharmacy, analytical chemistry, microbiology,
statistics, manufacturing, and quality assurance). Project plans, along with the full support of senior
management, are essential elements for success.

SRATE T ZRAUER AR B 2R T VAR R A A% 1 (i T 2% )
LR T BEEME. Gt sl LRI . BUH ). LA R
PRI BN 4 S S3CRE, I FEA R

“This concept is discussed in more detail in FDA’s guidance for industry, Quality Systems Approach to
Pharmaceutical Current Good Manufacturing Practice Regulations, available at
www.fda.gov/Drugs/GuidanceComplianceRegulatorylnformation/Guidances/default.htm.

UEDAITNLIE R (PRAT 25 M AP R R B VS 6 R HE & AT T ORTRAN I RE, %45 AT TR
Wik1E: www.fda.gov/Drugs/GuidanceComplianceRegulatorylnformation/Guidances/default.htm.
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* Throughout the product lifecycle, various studies can be initiated to discover, observe, correlate, or
confirm information about the product and process. All studies should be planned and conducted
according to sound scientific principles, appropriately documented, and approved in accordance with
the established procedure appropriate for the stage of the lifecycle.

o FEEA AR, FTRAIARERET, R, WS, KRERER A S A L
5B FrE MBI, SRS T SEMRE R R T RIFTEAT, 2l HHRBEH T
Az i JE AR BV BE E R P T DAL

* The terms attribute(s) (e.g., quality, product, component) and parameter(s) (e.g., process, operating,
and equipment) are not categorized with respect to criticality in this guidance. With a lifecycle approach
to process validation that employs risk based decision making throughout that lifecycle, the perception
of criticality as a continuum rather than a binary state is more useful. All attributes and parameters
should be evaluated in terms of their roles in the process and impact on the product or in-process
material, and reevaluated as new information becomes available. The degree of control over those
attributes or parameters should be commensurate with their risk to the process and process output. In
other words, a higher degree of control is appropriate for attributes or parameters that pose a higher risk.
The Agency recognizes that terminology usage can vary and expects that each manufacturer will
communicate the meaning and intent of its terminology and categorization to the Agency.

G (B R, FEi. A 24 (Blin T e, BERBRE), EAREE
H, ADUHOCBERE N LAy 28 7R i JA v, o FH 38 T XU 10 R S 1 A i R S 7
AT LZIAE, KO AU A IE LA A R AR BL R 1 — e SN A H . IrA &
PERISE, NZ M EATTE T2 AR R A F A P2 BAE 0 AR A 26 B ) B 3R AT
fir, FEEBME EARTGA F I R T IPAY . XX L@ M el S B s R, Nz Hox
LML 2 AR ARRR o Her)ihdd, 0 KRB S @S H, 5 iR A i i) 2
e ANUIANIRE, AR T REA 2257, TR BTA A i s Lk 4444
SRS AR S5 AN A

+ Many products are single-source or involve complicated manufacturing processes. Homogeneity within
a batch and consistency between batches are goals of process validation activities. Validation offers
assurance that a process is reasonably protected against sources of variability that could affect
production output, cause supply problems, and negatively affect public health.

AR Z 77 i B — SRR B I R AR A= T8 — AR P (35— P Ak R — Bk & T
ZWAEESIN AR By — N T ZEE BT LT Reom A . SR AR R, DK
Xof A HLAid e A A7 THD 5 R 1R AR SRR 45 T ARAIE

B. Stage 1 - Process Design
B. F—Frk - L&i&it

Process design is the activity of defining the commercial manufacturing process that will be reflected in
planned master production and control records. The goal of this stage is to design a process suitable for
routine commercial manufacturing that can consistently deliver a product that meets its quality attributes.

TZ it e e b A G T2 R0E 30, A vl A 0 32 A P AR A O SR s R
AR B B AE T, W& & ) UG 2 n— 3™ B ARF 6 FL o 5 1 i 1 1 T
eiliE T2,

10
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1. Building and Capturing Process Knowledge and Understanding

L. BUAIHEL ZH1H-S R

Generally, early process design experiments do not need to be performed under the CGMP conditions
required for drugs intended for commercial distribution that are manufactured during Stage 2 (process
qualification) and Stage 3 (continued process verification). They should, however, be conducted in
accordance with sound scientific methods and principles, including good documentation practices. This
recommendation is consistent with ICH Q10 Pharmaceutical Quality System.12 Decisions and justification of
the controls should be sufficiently documented and internally reviewed to verify and preserve their value for
use or adaptation later in the lifecycle of the process and product.

HWE, BT 2R ATEAE CGMP 2 T 24T, CGMP Jyfbh F T+ i bt ad (1 24 i 7E 5 —
frBe CLZWN) MEB=B (R LR ). B2, T TZERT SRz KR
A SR R B HEAT L2 S SO I . RS ICH QIO (25 14
F) B V2R PSR I 24 B R R 0 SO 4 R TR, LR SRS PSR K
F 2 R 5 1 T 207 A 30 A 82 PR RS

Although often performed at small-scale laboratories, most viral inactivation and impurity clearance studies
cannot be considered early process design experiments. Viral and impurity clearance studies intended to
evaluate and estimate product quality at commercial scale should have a level of quality unit oversight that
will ensure that the studies follow sound scientific methods and principles and the conclusions are supported
by the data.

JE G HAR /N SER A T RE , 48 KHR 73 B B K0S A 2% B BR T T AN RER N A T 20k
TSRS BRFT SR R 5 0 it A DR AR 77 0 77 it ot B AT PP Aik R T8 7 R R B R E N
F RS T B K R, IXFE 0 M B K HE R DRAUE B FU 8 IR T SE R 2TV E A JE U, I ORAIESS 18
HH A S

Product development activities provide key inputs to the process design stage, such as the intended dosage
form, the quality attributes, and a general manufacturing pathway. Process information available from
product development activities can be leveraged in the process design stage. The functionality and
limitations of commercial manufacturing equipment should be considered in the process design, as well as
predicted contributions to variability posed by different component lots, production operators, environmental
conditions, and measurement systems in the production setting. However, the full spectrum of input
variability typical of commercial production is not generally known at this stage. Laboratory or pilot-scale
models designed to be representative of the commercial process can be used to estimate variability.

PRI RGN L ERH I BAR S R BN, BT SR R RIAL L R AL
AR AR o AR T RGBT R AR I L 2R BT E LR BN o R il A 22 1 R
THOIRE AR BR NAE 2B T LB R, A B A R4 Rt A =4 /E N 5t SBE %1
AN 22 45 7] BEELAT BN AR S O U SO O 8 3 LA 8 o AR, —ARAE LRI B, i dn A A
Hh TR PR N AR S e AN IS o BT SRARTR R il A L 20 SR8 = /N e B Y ] SR Ak 1 AR

=N
Ft o

Designing an efficient process with an effective process control approach is dependent on the process

12 Available at www.fda.gov/Drugs/Guidance ComplianceRequlatorylnformation/Guidances/default.htm.
2] W NIRRHESRTS: www.fda.gov/Drugs/Guidance ComplianceRequlatorylnformation/Guidances/default.htm.

"



BENRLFR T

knowledge and understanding obtained. Design of Experiment (DOE) studies can help develop process
knowledge by revealing relationships, including multivariate interactions, between the variable inputs (e.g.,
component characteristics 13 or process parameters) and the resulting outputs (e.g., in-process material,
intermediates, or the final product). Risk analysis tools can be used to screen potential variables for DOE
studies to minimize the total number of experiments conducted while maximizing knowledge gained. The
results of DOE studies can provide justification for establishing ranges of incoming component quality,
equipment parameters, and in-process material quality attributes. FDA does not generally expect
manufacturers to develop and test the process until it fails.

B R &AW LT ZEMINEN R LZE, A8 T RGN T ZMRMERE. BERITLR,
BIEZ PR MR Z O EAER (i, ket s 2280, AR (Fa,
N TAPRE, ik, BEi) |, SE36 ¥t (Design of Experiment (DOE) ) #F 7t REH Bh T I &
T2 MBS ot TR AT H T Bk sege e it (DOED HIF 5t i £ 48 S LA fi oK PR FE b it F
JRIISEES S8, DAULIRINHSE SR A5 (0 iR i R A . SR it (DOED AIF 5 (1 45 SR R oy a2 S Rk
Kl A2 3 B B S BONFE I TAPRHST & & PG e i 1E 4 20l o FDA — A 47
I E R, EAEX T 2T ARSI o

Other activities, such as experiments or demonstrations at laboratory or pilot scale, also assist in evaluation
of certain conditions and prediction of performance of the commercial process. These activities also provide
information that can be used to model or simulate the commercial process. Computer-based or virtual
simulations of certain unit operations or dynamics can provide process understanding and help avoid
problems at commercial scale. It is important to understand the degree to which models represent the
commercial process, including any differences that might exist, as this may have an impact on the relevance
of information derived from the models.

Feimsh, Hlhnseys s/ ke bty e B seie s, R BT R L S A PRAL AR AL T
ZVERETIN o IX LS g B30 w] B A AT R TR A L 2 BT o ) B A R T R AR S 7
BT SRS AV UL T £ £ T2 SN T S e i A K A e R ) . T RS R R I P
b TR, QR RAAAERAE T 22 R, BAEENE, JRBE T X ] g I TR i) (5
ISV EPS R

It is essential that activities and studies resulting in process understanding be documented. Documentation
should reflect the basis for decisions made about the process. For example, manufacturers should document
the variables studied for a unit operation and the rationale for those variables identified as significant. This
information is useful during the process qualification and continued process verification stages, including
when the design is revised or the strategy for control is refined or changed.

FEREERE, HSFERSECCZHEMATESNAT T, SO IE N S B T2 ) TR SR A«
B, A7 N 2% SO E S B TR E T U AT AR R 3R, BA SR ARG R R A N 2 = X
FOER o 25 BAE L 2N RREE T2 SEp Bo AT Y, AR B8 oo sl i s 5 3 Bl
A I o

2. Establishing a Strategy for Process Control

2. BU T ZHH%EH
Process knowledge and understanding is the basis for establishing an approach to process control for each
unit operation and the process overall. Strategies for process control can be designed to reduce input

13 “Component means any ingredient [raw material] intended for use in the manufacture of a drug product, including those that
may not appear in such drug product” (§ 210.3(b)(3)).
SRS 4R T2 R A T R AT B A R AR, BRI T REAS HE AR X S 24 5 IR 43 (§ 210.3(b)(3))

12
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variation, adjust for input variation during manufacturing (and so reduce its impact on the output), or combine
both approaches.

TERRANE R X A e AN T E R R S 3L T2 ) 5 92k 1 2 il o T2 A ] SR mT
B RIS NS S, AEAE P RIS R OF DS R RO H R D, B0ks A A5

P

Process controls address variability to assure quality of the product. Controls can consist of material analysis
and equipment monitoring at significant processing points (§ 211.110(c)). Decisions regarding the type and
extent of process controls can be aided by earlier risk assessments, then enhanced and improved as
process experience is gained.

T R A A DLORIE ™ St i Pt ] ol e 2P R B 5 e P A (S
211.110(c)) . 5 T ZF I RN FI A 5% 1 P AT DU B 3 B8 ST e 1O XU AT, 22 S5
FJ B 5 (3RS AN s AN it .

FDA expects controls to include both examination of material quality and equipment monitoring. Special
attention to control the process through operational limits and in-process monitoring is essential in two
possible scenarios:

FDA 7 B2 45 il C0 K5 R} o ks A AN % e 4% o X 38t AR AR SR AR ) 25 M s s i) 20 RE
T IREALE AT BE RIS OL T 2 AN HT D

1. When the product attribute is not readily measurable due to limitations of sampling or detectability (e.g.,
viral clearance or microbial contamination) or

1. W TR B AT R P RR 1) (A B R e 5 49, 7 R YEAN S & I & 0L,
o

2. When intermediates and products cannot be highly characterized and well-defined quality attributes
cannot be identified.

2. T )RR AN R vot FEARALE, LA A8 SR ) 5 o PR AN RE R A O 1 0L

These controls are established in the master production and control records (see § 211.186(a) and (b)(9)).
TR i) £E AR R O S TR 2 AL(Z WL § 211.186(a) FH (D)(9)).

More advanced strategies, which may involve the use of process analytical technology (PAT), can include
timely analysis and control loops to adjust the processing conditions so that the output remains constant.
Manufacturing systems of this type can provide a higher degree of process control than non-PAT systems. In
the case of a strategy using PAT, the approach to process qualification will differ from that used in other
process designs. Further information on PAT processes can be found in FDA's guidance for industry on
PAT — A Framework for Innovative Pharmaceutical Development, Manufacturing, and Quality Assurance.'4

OSSN, TTRE SO R T EOR (PATY RIS, AT AE A0 35 30N T4 1 S 4y
MRz a1 3%, DA B R E e o 2B A PR RBELL AR R AT R (PAT) 4k R 32
PE SRR I T2 . R R IT AR (PAD SEIEHEN T, T2\ TTEE =
FHTIFRELEEFRTE. SRS THEAR (PAT) LEMEE—5EB15S (FDA 17k
TRFE: WS RA— CIFPEZYIFL . A= HIpE 2 (RiF) (PAT—A Framework for Innovative
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Pharmaceutical Development, Manufacturing, and Quality Assurance ) .14

The planned commercial production and control records, which contain the operational limits and overall
strategy for process control, should be carried forward to the next stage for confirmation.

TR R AR P RS e S, R s T2 H I AR MR AL SR SRS, NN —
BOEATHRIN -

C. Stage 2 - Process Qualification

C. BB - TZHIA

During the process qualification (PQ) stage of process validation, the process design is evaluated to
determine if it is capable of reproducible commercial manufacture. This stage has two elements: (1) design
of the facility and qualification of the equipment and utilities and (2) process performance qualification (PPQ).
During Stage 2, CGMP-compliant procedures must be followed. Successful completion of Stage 2 is
necessary before commercial distribution.'s Products manufactured during this stage, if acceptable, can be
released for distribution.

FETZRAEN T 20N (PQ) BB, X L2t dE47 oAl LA EBLBN B, 0 T2 Btk
ITVEOY, DA T &2 A B T AL an LA r=me . M BRCR A AR ER: (1)) ikt
Wt LR B M il , LA (2) TZMERemih (PPQ). 7E2E —HrBL, WAUEMEAT
4 COMP IR o MEARDAUERT, 55 BRI e L fE 1. 15 ZEEY Bk P2 i
ai, WORAT D2, ] DUBAT i .

1. Design of a Facility and Qualification of Utilities and Equipment

L BRI LR AR5 i 4 A

Proper design of a manufacturing facility is required under part 211, subpart C, of the CGMP regulations on
Buildings and Facilities. It is essential that activities performed to assure proper facility design and
commissioning precede PPQ. Here, the term qualification refers to activities undertaken to demonstrate that
utilities and equipment are suitable for their intended use and perform properly. These activities necessarily
precede manufacturing products at the commercial scale.

FR¥E CGMP 281 211 5 C WX 30UAN ) s et 25K, A7) by et i AR i et . 58
HEN)IE, ARIEEH ) b ot Bt Ais A7 kAT (G s R 5E T T ZHERER L (PPQ).
FEIXHL, A4 474 (qualification) 45 &7 22 F VO B B2 456 TOUT F 38 R i e TE A T
MFHIES o IX LG TE B0 5 5 TR i A K AR 77 A

14 Available at www.fda.gov/Drugs/GuidanceComplianceRegulatoryinformation/Guidances/default.htm. Other references that
may be useful include ASTM E2474-06 “Standard Practice for Pharmaceutical Process Design Utilizing Process Analytical
Technology” and ASTM E2476-09 “Standard Guide for Risk Assessment and Risk Control as it Impacts the Design,
Development, and Operation of PAT Processes for Pharmaceutical Manufacture.”

W] IR PIHESRAS . www.fda.gov/Drugs/GuidanceComplianceRegulatorylnformation/Guidances/default.htm. & 7l G
BHRNSEMREREEREMR SN2 (ASTM)  E2474-06 (FI I R HTHAR #1245 T 28 i brdE ey
A EAR SR P2 (ASTM) E2476-00 XU AN A1 XS 28 il bk i B B HOx 24 i A P i A I T 203k
Tt TR BERAERIFZIAD .

5As discussed in section 111 of this guidance, process validation (including process qualification) is legally
enforceable under section 501(a)(2)(B) of the Act. FDA regulations require that process validation procedures be
established and followed (§ 211.100) before a batch can be distributed (8§ 211.22 and 211.165).
BIEWATRR S =M e, RE%4S (501(a)(2)(B)T, TLEWIF (I TEMI) KiKEHIHIT. FDA
R, EREYGH R AT (88 211.22 and 211.165), 3 S R SF T 2 RAEFERF (§ 211.100) .
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Qualification of utilities and equipment generally includes the following activities:

o~ B AN B A — R B4 R IR 30

+ Selecting utilities and equipment construction materials, operating principles, and performance
characteristics based on whether they are appropriate for their specific uses.

o RN BRIV SR BRAE IR DA B R 15 DO T Hkr 2 i
Befitho

« Verifying that utility systems and equipment are built and installed in compliance with the design
specifications (e.g., built as designed with proper materials, capacity, and functions, and properly
connected and calibrated).

o« RS A R A IR B Ve G 5 e (i, MEATE AR, PERE. AN
DR T s, IR IR AR .

+ Verifying that utility systems and equipment operate in accordance with the process requirements in all
anticipated operating ranges. This should include challenging the equipment or system functions while
under load comparable to that expected during routine production. It should also include the
performance of interventions, stoppage, and start-up as is expected during routine production.
Operating ranges should be shown capable of being held as long as would be necessary during routine
production.

« IR T ZEREAE, EA LIRS ITERN, ZARRERGM % . MEHE
FEV] 5 HH AP TUUAH B R s T B 0 BR GE DI RE . I A BUYIA H o A2 2% A
NI AFIEAEEIVERE . B ATIEHE PR R R OREE S H R A R E R R AT RE G

Qualification of utilities and equipment can be covered under individual plans or as part of an overall project
plan. The plan should consider the requirements of use and can incorporate risk management to prioritize
certain activities and to identify a level of effort in both the performance and documentation of qualification
activities. The plan should identify the following items:

23 P B 55 B A AT T R i, B TR AT F TR o T RINZE REAE
i 2, JPRN RS B, AR G LAOCSEEEAT, IF B IA IS Zh R IR SO0 35 4 5 T f
BN TR E LT 20

1. the studies or tests to use,

1. 3T BRI 7 B I

2. the criteria appropriate to assess outcomes,

2. JEHIF PP 45 R bR

3. the timing of qualification activities,

3. WGBS AL;

4. the responsibilities of relevant departments and the quality unit, and
4. FHSRHITRBTEET TR 5T, LA

5. the procedures for documenting and approving the qualification.

15
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5. MAFEFAHLHEF AL .

The project plan should also include the firm's requirements for the evaluation of changes. Qualification
activities should be documented and summarized in a report with conclusions that address criteria in the plan.
The quality control unit must review and approve the qualification plan and report (§ 211.22).

T3 H T A4 2 W AR PR AR o BRSNS s, IR R T RIRR R 4518
AR IR G, o 5T B A ) 1] 0 200 o AZ AT HEE B DT RI AR 75 (§ 211.22)

2. Process Performance Qualification

2. TZMEEHU

The process performance qualification (PPQ) is the second element of Stage 2, process qualification. The
PPQ combines the actual facility, utilities, equipment (each now qualified), and the trained personnel with the
commercial manufacturing process, control procedures, and components to produce commercial batches. A
successful PPQ will confirm the process design and demonstrate that the commercial manufacturing process
performs as expected.

TZPEReiiN (PPQ) 2228 —r B L 2B AR . T2MReHN (PPQ) 455 5Lks
Bt AV B (RO DLATER MAHIE T2, Sl . AR w s Ak
Moy 7 RIS IR N R o — BB L2 ERe AR T2 B4 TR, IFRoRi i
A& T2 5 P —FF

Success at this stage signals an important milestone in the product lifecycle. A manufacturer must
successfully complete PPQ before commencing commercial distribution of the drug product.16 The decision
to begin commercial distribution should be supported by data from commercial-scale batches. Data from
laboratory and pilot studies can provide additional assurance that the commercial manufacturing process
performs as expected.

R B B, 767 it A i B bR A — S B AR AR R T2 e LIRS AT
AR R SE IR T A ERERAIN (PPQD. 16 T i b 7388 1 e 555 2 K E1 T T it Ak K A 3
AR SRR ok BTS2 5 /N B URIE 7 10 5080 e D v Ao T 2R Ik B T

The approach to PPQ should be based on sound science and the manufacturer’s overall level of product and
process understanding and demonstrable control. The cumulative data from all relevant studies (e.g.,
designed experiments; laboratory, pilot, and commercial batches) should be used to establish the
manufacturing conditions in the PPQ. To understand the commercial process sufficiently, the manufacturer
will need to consider the effects of scale. However, it is not typically necessary to explore the entire operating
range at commercial scale if assurance can be provided by process design data. Previous credible
experience with sufficiently similar products and processes can also be helpful. In addition, we strongly
recommend firms employ objective measures (e.g., statistical metrics) wherever feasible and meaningful to
achieve adequate assurance.

T ZVERHINTT IR N 12 DL AT S8 ARRE 7 LR AR 77 R oned 772 it AR 25 B AR ] S 3 )42 o) ) sk
KRR . ok B BTA A OIS RAREE (ln, 2 Bt i seie . Seie s /M, skl
PLK R S bV ) B T1E L& RER N P L A 7= 2. AR B AL L8, AEre T
FIEMERN . AL, A TR Bn iR A IRIE, 85 AT ZAE R b AR RS A IR R
B BATIEH . 2 ATA R SRR A D2 SR LA B thsh, RELR 47 HIxS

165ee section 111 of this guidance, Statutory and Regulatory Requirements for Process Validation.
16 AR RS =17 X L LRI RV B F IR K
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AR R PRAIEA B BATImAEW A 7 2 W &5 (Blingeit R

In most cases, PPQ will have a higher level of sampling, additional testing, and greater scrutiny of process
performance than would be typical of routine commercial production. The level of monitoring and testing
should be sufficient to confirm uniform product quality throughout the batch. The increased level of scrutiny,
testing, and sampling should continue through the process verification stage as appropriate, to establish
levels and frequency of routine sampling and monitoring for the particular product and process.
Considerations for the duration of the heightened sampling and monitoring period could include, but are not
limited to, volume of production, process complexity, level of process understanding, and experience with
similar products and processes.

FEARZHE DL, 5 AR E IR s A A = AH B, 2 R DK 4 A 850 v 1R BURE A o1
KK, DLACEAFZH ) T2 VEREVE AL o M ARG DU 7K P 7 A2 DAFE BEAN b N BRI G 2 —
(7= b T 7@ SISO, B A IURTEURE R B 3G I N R 51 2 T2 SE M B, DA
ST R IBUCRE MU A 58 777 il B 20 Il 7K~ MR o 5 R sk BBORE S5 PR 1 00 T R B 445
EARRRTE. LEHEERME. TEHEMBACTHRIZRL WL L ERNER,

The extent to which some materials, such as column resins or molecular filtration media, can be re-used
without adversely affecting product quality can be assessed in relevant laboratory studies. The usable
lifetimes of such materials should be confirmed by an ongoing PPQ protocol during commercial manufacture.

kPR, ISR IS A T B AR 7E 77 R 5 AR RIS MO, T T B
FH 8 RS T M 200 58 B2 AT P o SR bR TT 256 S 7 o 2 e
ot TEAE 470 T2 P AT AT

A manufacturing process that uses PAT may warrant a different PPQ approach. PAT processes are designed
to measure in real time the attributes of an in-process material and then adjust the process in a timely control
loop so the process maintains the desired quality of the output material. The process design stage and the
process qualification stage should focus on the measurement system and control loop for the measured
attribute. Regardless, the goal of validating any manufacturing process is the same: to establish scientific
evidence that the process is reproducible and will consistently deliver quality products.

RS RE TR I (PAT) (AR T Z W e/ 28— R AN [F 1 T EVEREM N EIEM . L RE )
Prasill (PAT) T 2Bt HIR SE eIl — RN AR 2 Fh g 1, I 76 B8 5 8L S 4%
MR EER T 2T, DUl TR AR AR 200 A R . T2 B
AT ZEWNE BOSEE o R Rl o PR A I R SEANZ 30 . B, S uEEfr A T2
HEIRH A AT EIMGG 20— AR i LR A UE R

3. PPQ Protocol
3. LEZMHEEH LT

A written protocol that specifies the manufacturing conditions, controls, testing, and expected outcomes is
essential for this stage of process validation. We recommend that the protocol discuss the following
elements:

FE T AP %A P AR TR 45 R — 0 Fh i 7 N R IR X il AR R
BAVEVOT R WL FIREE:

* The manufacturing conditions, including operating parameters, processing limits, and component (raw
material) inputs.
o PR, BIRBITSEL TEREMA S URMED .
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* The data to be collected and when and how it will be evaluated.

o RriSCEREdE DL AT IR A G e x He AT DA o

+ Tests to be performed (in-process, release, characterization) and acceptance criteria for each
significant processing step.
 HoHETZPRTEHRAEN GIR. BT, $8) DLRHEZRE.

* The sampling plan, including sampling points, number of samples, and the frequency of sampling for
each unit operation and attribute. The number of samples should be adequate to provide sufficient
statistical confidence of quality both within a batch and between batches. The confidence level selected
can be based on risk analysis as it relates to the particular attribute under examination. Sampling during
this stage should be more extensive than is typical during routine production.

o BOREDT S, B HOTERAE AR VE RN Rl FERLBOMIBRESIR o A il BN 20T 4tk
PR AT B 5T a2 A2 LASR B vt BLAB R o e 52 X LA /KT 7T A2 5 o (KR R SR AR G 14
RS 73 A gt LR BOBURE I B H A o ) S R IR B 2

+ Criteria and process performance indicators that allow for a science- and risk-based decision about the
ability of the process to consistently produce quality products. The criteria should include:

© BIEBRF IR LU — AU i BE 7 5 TR R XURS: PRt SR AR AN T2 RE
=L AP Y NG IVACIE ET

-a description of the statistical methods to be used in analyzing all collected data (e.g., statistical
metrics defining both intra-batch and inter-batch variability).

-F T BB WO B R e v 22 D5 R (0. € SR St e) 38 R i S it L&D

-Provision for addressing deviations from expected conditions and handling of nonconforming data.
Data should not be excluded from further consideration in terms of PPQ without a documented,
science-based justification.!”

-SRI R AT S AE— B R AL B AW ZE R E . L 2SRRI S, A
SCPRIE B RIE TR0 R 4B b, SR AR HER T3 — b gz sh, 17

+ Design of facilities and the qualification of utilities and equipment, personnel training and qualification, and
verification of material sources (components and container/closures), if not previously accomplished.

© WIRZATARTERG, |55 SO T A A F B0 A & Bl . N RIS AfIA . LA RER IR
FZSE (o> RIS 2518 AR o

« Status of the validation of analytical methods used in measuring the process, in-process materials, and the
product.
« [T LZL NIRRT g 1) 7 B TR RAERAS

7 For additional guidance regarding out-of-specification results, see FDA's Guidance for Industry, Investigating
Out-of-Specification (0O0S)Test Results for Pharmaceutical Production, available at
www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatorylnformation/Guidances/ucm070287.pdf.

TRTAGHKEE RINESMETS, HSRFDMTIER (LA ARGk (00S) flll4i R &) (FDA's
Guidance for Industry, Investigating Out-of-Specification (O0S) Test Results for Pharmaceutical Production, ) v )\ i
HE3R45 . www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryinformation/Guidances/ucm070287 pdf.
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* Review and approval of the protocol by appropriate departments and the quality unit.
o AHNZER T BT BB 1R T S A AL

4. PPQ Protocol Execution and Report
4 LTEMEGURITSRE

Execution of the PPQ protocol should not begin until the protocol has been reviewed and approved by all
appropriate departments, including the quality unit. Any departures from the protocol must be made
according to established procedure or provisions in the protocol. Such departures must be justified and
approved by all appropriate departments and the quality unit before implementation (§ 211.100).

FERHRLES T E04E 5T BB T I J7 28 C 4 s AR AU HEAE AT, ARITF AR AT TZMEREIA T = .
XS 7 S BATAR e 125, D6 20142 MR 7 2 vy L S O R o B S A o Tl 125 7 St 10 20 e BT
A AE LT R BT B T DI B A B U

The commercial manufacturing process and routine procedures must be followed during PPQ protocol
execution (§§ 211.100(b) and 211.110(a)). The PPQ lots should be manufactured under normal conditions by
the personnel routinely expected to perform each step of each unit operation in the process. Normal
operating conditions should include the utility systems (e.g., air handling and water purification), material,
personnel, environment, and manufacturing procedures.

L6 T 2 PERETR IR, A 030 2 Al T2 H 3 R (8§ 211.100(b) 1 211.110(a)). T2
P BERIASL RSN AE IE ¥ 26 F N B H o R T T2 g — i i — 2D IR R 2R
7o IEHEEEZMNBEEAHRBARS (B, BRAAEAKAEL) . YE. AR A
i3 TP o

A report documenting and assessing adherence to the written PPQ protocol should be prepared in a timely
manner after the completion of the protocol. This report should:

TIRFEMZ G N G, A SCIFC SR P 8y 51 T ZVERE B IA T R DL o %3 N

+ Discuss and cross-reference all aspects of the protocol.
o VR IFAHEZ IR T R PTA U7 T

+ Summarize data collected and analyze the data, as specified by the protocol.

s LR ME, A PTICER ISR A BE 24T 0 A

+ Evaluate any unexpected observations and additional data not specified in the protocol.

SR AN T7 ZE vh B HLE A s HEAT VR A

+ Summarize and discuss all manufacturing nonconformances such as deviations, aberrant test results,
or other information that has bearing on the validity of the process.

AR R A P AT ST B2 AR A R B AT A R

HEFE.

+ Describe in sufficient detail any corrective actions or changes that should be made to existing
procedures and controls.

T8 73 VELH B U I 120 BT RE P 55 4 1 SR PR o] B O i AR o
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+ State a clear conclusion as to whether the data indicates the process met the conditions established in
the protocol and whether the process is considered to be in a state of control. If not, the report should
state what should be accomplished before such a conclusion can be reached. This conclusion should
be based on a documented justification for the approval of the process, and release of lots produced by
it to the market in consideration of the entire compilation of knowledge and information gained from the
design stage through the process qualification stage.

« EEER SRR LERE T RS, MAXRBPONNGT ZIERE, kY]
WgE R . WRARE, RS NZFEY], B[RRI ATRZ TR 4 2SR
BTt T2, DLA S BB BB B B T 2\ o BOR AR (1 B A iR RS B g 45 1F
N, BUTHERIAZ T2 N T A SCHHIE T I IE 24 B

* Include all appropriate department and quality unit review and approvals.

o GLFE P AHRLER TN BT BT A AL
D. Stage 3 - Continued Process Verification

D. H=FrE - HELZRIE

The goal of the third validation stage is continual assurance that the process remains in a state of control
(the validated state) during commercial manufacture. A system or systems for detecting unplanned
departures from the process as designed is essential to accomplish this goal. Adherence to the CGMP
requirements, specifically, the collection and evaluation of information and data about the performance of the
process, will allow detection of undesired process variability. Evaluating the performance of the process
identifies problems and determines whether action must be taken to correct, anticipate, and prevent
problems so that the process remains in control (§ 211.180(e)).

S =ANIRAERT B H AR, 2 AE R S A E P IR RRSERAIE T 24 T2 2R3E (ERAERE). H
TR R 2 AP T2 B — DB MR R, XX — HARE R EE ., BT
CGMP ZZ:3K, Hald, WAL R T LEMERERE BAEHE, (EHRIH IR HE R T 23
FERCNTTRE . VR L EMERE, IR AN € f& 1 R AT B B e AT AIBT hm) 2, A
M T ERERZHE (§211.180(e))-

An ongoing program to collect and analyze product and process data that relate to product quality must be
established (§ 211.180(e)). The data collected should include relevant process trends and quality of incoming
materials or components, in-process material, and finished products. The data should be statistically trended
and reviewed by trained personnel. The information collected should verify that the quality attributes are
being appropriately controlled throughout the process.

o ZBEE ST — A RF B AN AN T R R e MR AN 20 A 5 7 o BT R ORI i R T 2 (§
211.180(e)). FT AL HOHHE B AL AR S I T2 F MG NVELECAH 73 AE 0 TAF B B o
Bl B AT ge vt b Al Bl N A . WU E R, Rz SEmi R R ihre
BA T2 IERZ B S35

We recommend that a statistician or person with adequate training in statistical process control techniques
develop the data collection plan and statistical methods and procedures used in measuring and evaluating
process stability and process capability.'® Procedures should describe how trending and calculations are to
be performed and should guard against overreaction to individual events as well as against failure to detect
unintended process variability. Production data should be collected to evaluate process stability and
capability. The quality unit should review this information. If properly carried out, these efforts can identify
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variability in the process and/or signal potential process improvements.

ARV, R ERBGRES T L2 HIHOR T 2 78 RN B, R R T 5E
AP T 2R VA T 2R T BAR IR T 5 Gt vk A . 18 2 It i o ] i
AT T AITH S, B RET AN A (03 B B, DA R BT AN BRI B R Ah K L2538 57
JSESCER A P B N L2 AR VA L 2 R AT YA o BRSO N  AOX RS B A R IR R S
Jiti, IXEeLs eS| T AR R A EA W T LB RS .

Good process design and development should anticipate significant sources of variability and establish
appropriate detection, control, and/or mitigation strategies, as well as appropriate alert and action limits.
However, a process is likely to encounter sources of variation that were not previously detected or to which
the process was not previously exposed. Many tools and techniques, some statistical and others more
qualitative, can be used to detect variation, characterize it, and determine the root cause. We recommend
that the manufacturer use quantitative, statistical methods whenever appropriate and feasible. Scrutiny of
intra-batch as well as inter-batch variation is part of a comprehensive continued process verification program
under § 211.180(e).

RAFH) T2 AT, LA 5 A 0 0 AR 53t 1) B R, A Sadi S O PR L 42 AN s
Hemg, DASE B E AT SR . SR, — T 2RI RE i@ B BB R B, B2
AAEZFTHEIN 2 AN 7R IRZ TREMER, g T2 B2 R TEMmm, 6
FHRARMAR 5, FRAEFARFAE, DR s AR S DR o FRAT TR 130 AE 7 s A A AT 24 1 ] AT R 4500
N, HEE. Gk, BN ULUE A R, 2§ 211.180(e) T & 4 T At
RIFIER 53 o

We recommend continued monitoring and sampling of process parameters and quality attributes at the level
established during the process qualification stage until sufficient data are available to generate significant
variability estimates. These estimates can provide the basis for establishing levels and frequency of routine
sampling and monitoring for the particular product and process. Monitoring can then be adjusted to a
statistically appropriate and representative level. Process variability should be periodically assessed and
monitoring adjusted accordingly.

TATE, AR R B A B U AT AT, T ZHA BT, ECA LK)
K T2 2 BN ot B 1 AT R S I AN ERORE - X e it T RE Y RE g 7™ i 1 L 2 S H Y
S ]G e SN o S i = A P W e R 57 el b i 2 1IN = B S 3 G 3T 1 N
2R 5 N TE HIHEAT DAY, SR N f e 008 s R R

Variation can also be detected by the timely assessment of defect complaints, out-of-specification findings,
process deviation reports, process yield variations, batch records, incoming raw material records, and
adverse event reports. Production line operators and quality unit staff should be encouraged to provide
feedback on process performance. We recommend that the quality unit meet periodically with production
staff to evaluate data, discuss possible trends or undesirable process variation, and coordinate any

18 Some references that may be useful include the following: ASTM E2281-03 “Standard Practice for Process and
Measurement Capability Indices,” ASTM E2500-07 “Standard Guide for Specification, Design, and Verification of
Pharmaceutical and Biopharmaceutical Manufacturing Systems and Equipment,” and ASTM E2709-09 “Standard Practice for
Demonstrating Capability to Comply with a Lot Acceptance Procedure.” This is not a complete list of all useful references on
this topic. Many industry standards, books, and guides on these topics are available.

BASEFIIFEN I — S E R REA . EEMEL SR (ASTM) E2281-03 (LZS5EIMEEIHEE
PRAERIEDY . SEEM RS R (ASTM) E2500-07 (il 24 5 AE M2 4 7= R G0 S R s BEAR KU . 1H 5%
SARUETE R ), CARSE EM RS2 (ASTM) E2709-09  (SBIRFF ALK 2 7 B JTARHERITE Yo Uk
AEFTHN IR Z R 2 BRI e B A& . ] LIS BIR 2 i 5 3 UG R AT AL bR . RS RITR
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correction or follow-up actions by production.

I KPR EREE R RS R A R . T2 mERE . L2 RER . M.
FINBEAEHR & DA R AR 5, o] DLERII AL 5 o S Bl AR 7= Bt VR N 53 R BT &30
[ 5 THRAIEX T2 VERE I S dst e FRATE BB EH0 T e I 5 A 8B T TN 0T 25, VP EARE .
WERZAMI T 2R, s A = AT 8 s 847 50

Data gathered during this stage might suggest ways to improve and/or optimize the process by altering some
aspect of the process or product, such as the operating conditions (ranges and set-points), process controls,
component, or in-process material characteristics. A description of the planned change, a well-justified
rationale for the change, an implementation plan, and quality unit approval before implementation must be
documented (§ 211.100). Depending on how the proposed change might affect product quality, additional
process design and process qualification activities could be warranted.'®

AWM BOSCR B, TR IE I IR T2 S ST T, R AR (VE B E
ROV L2¥EG Hoy BEM TAPRM XS T 28T o F/Ei it . thRlh i Aess, AR
(7870 E 2 B St vl A B, DL R St o S 1) A At , 0 20 AST A 5% (§ 211.100)
H T P03 F A% B T BT 7 5 RS, T R T B AN T A A T A B 19

Maintenance of the facility, utilities, and equipment is another important aspect of ensuring that a process
remains in control. Once established, qualification status must be maintained through routine monitoring,
maintenance, and calibration procedures and schedules (21 CFR part 211, subparts C and D). The
equipment and facility qualification data should be assessed periodically to determine whether
re-qualification should be performed and the extent of that re-qualification. Maintenance and calibration
frequency should be adjusted based on feedback from these activities.

s Vi 2 AVt AN e 2 (4R R A DR — I L Z R 2 RS 5 — DN EE T .. — 4
AL, BRUIRESLAUE T HH I i RHERE A H AR AT 4R C B 21 4 211
TOCHM DAY o WS b R N AT S PP, DA E A 1 T R EET R A S
WA o R AR AR N T IX SR B 0 S 5t T LR 2

V. CONCURRENT RELEASE OF PPQ BATCHES

5. TZ RN LR B EIRTRET

In most cases, the PPQ study needs to be completed successfully and a high degree of assurance in the
process achieved before commercial distribution of a product. In special situations, the PPQ protocol can be
designed to release a PPQ batch for distribution before complete execution of the protocol steps and
activities, i.e., concurrent release. FDA expects that concurrent release will be used rarely.

LR ZHEDL N, =B 7, T EMRER A A T BRI e i, sl T2
R EARIE . FFERIEOLT, AT AR D ZVEREHIN T 58, 1258 IAT T SR IRANE ) Z T8 T
TZPERem bk, BES 74T . FDA Ay BEAR /M H [R)F JAT

Concurrent release might be appropriate for processes used infrequently for various reasons, such as to
manufacture drugs for which there is limited demand (e.g., orphan drugs, minor use and minor species

19 Certain manufacturing changes may call for formal notification to the Agency before implementation, as directed by existing
regulations (see, e.g., 21 CFR 314.70 and 601.12).

O e AT F AR (B CBRFREHA 21 %9 31470 F1 601.1221), R4 FF ST E R AEF AT TR EX
i@ %= FDA.
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veterinary drugs) or which have short half lives (e.g., radiopharmaceuticals, including positron emission
tomography drugs). Concurrent release might also be appropriate for drugs that are medically necessary and
are being manufactured in coordination with the Agency to alleviate a short supply.

A AT P REE T i T2 AR A L HAE R T2, Gland = KA BRIIZ 5 (a5 W
W), BUAEH RREYR RS2, BRI A2 (B e 2 i, BFEIER T
KA R Z5) o RN AT P RE 0 T B2 4 b EE S AU PR AR, ke
R SRR 24 it o

Conclusions about a commercial manufacturing process can only be made after the PPQ protocol is fully
executed and the data are fully evaluated. If Stage 2 qualification is not successful (i.e., does not
demonstrate that the process as designed is capable of reproducible performance at commercial scale), then
additional design studies and qualification may be necessary. The new product and process understanding
obtained from the unsuccessful qualification study(ies) can have negative implications if any lot was already
distributed. Full execution of Stages 1 and 2 of process validation is intended to preclude or minimize that
outcome.

HAE T ZVEREF N TT 58 2 S0, DL SR AT 58 20l 5, A Re st i i A il 1 T
S S5 o W RS I BO AR IR ) CRIOR B8 742 B Bt 1 T Z0AE R A RS A
R AT EILVERE ), B4 AT RE R EAAM VI FEARIA . W SR AT AT O N,
WA BN AT 78 H R A 8 = S 0 2 8, & B S T BERE A o 78 70 St 55 — N
B B ZIAIE B 7R FR R B R BE e X At R

Circumstances and rationale for concurrent release should be fully described in the PPQ protocol. Even
when process performance assessment based on the PPQ protocol is still outstanding, any lot released
concurrently must comply with all CGMPs, regulatory approval requirements, and PPQ protocol lot release
criteria. Lot release under a PPQ protocol is based upon meeting confidence levels appropriate for each
quality attribute of the drug.

AR T AN TT S 0 RIS T8 T I 2 MR B I 25 7 78 2 B W o R EE T T2 RERf A
J7 W L2 MRV MRAR A tH 11y, ATAT RN BT Ik XL A7 & CGMPs. e it 225K
AL ZAERER AL BT 223K o 4% BB T 2P Re i\ B S Mk OB T LA 63 T 24 5 T ot
B m ML EAE KT At

When warranted and used, concurrent release should be accompanied by a system for careful oversight of
the distributed batch to facilitate rapid customer feedback. For example, customer complaints and defect
reports should be rapidly assessed to determine root cause and whether the process should be improved or
changed. Concurrently released lots must also be assessed in light of any negative PPQ study finding or
conclusions and appropriate corrective action must be taken (§§ 211.100(a), 211.180(e), and 211.192). We
recommend that each batch in a concurrent release program be evaluated for inclusion in the stability
program. It is important that stability test data be promptly evaluated to ensure rapid detection and correction
of any problems.

i S AT N, (RIS AT B A DOCHAGE AT A A, DA DR A B e 52 . 41 4,
JA s PR AT R R i T LR AT TG PR, DA E AR AR SR BRIA 252 15 I itk BAR B o 25 FE ST
] 1) ST L 2L BRI FE 45 SR BREE 10,  ZR IO 4 P 4 e it [ P T8 T St ot 2B
1TV (8§ 211.100(a), 211.180(), 1 211.192), FATEEIL, RIS AT TRl A ) B —HETEN AN
Fe TR P AT VAl . BEZEAE, KRR PEA I S ) Al VP A, DAORAIE PRI 21 1
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A IEAT Aoy 1)
VI. DOCUMENTATION

7N XHIgR

Documentation at each stage of the process validation lifecycle is essential for effective communication in
complex, lengthy, and multidisciplinary projects. Documentation is important so that knowledge gained about
a product and process is accessible and comprehensible to others involved in each stage of the lifecycle.
Information transparency and accessibility are fundamental tenets of the scientific method. They are also
essential to enabling organizational units responsible and accountable for the process to make informed,
science-based decisions that ultimately support the release of a product to commerce.

FE T 250 fi A I T B B ST D st 2% 8 KM 2 S RH H 1A Rl B 0 H 2
S E AR B, WA A T 2R R R, AT BEA by R B Bo K i H AR A3k
AL o A5 B AW R ARGV R B TR B AT 2% o BT AR e T2 4 S AN A AT 4
1] 57 55 B Al b 48 RS T R LD AT BEORMAR R A TR A A e A7 o A R SR

The degree and type of documentation required by CGMP vary during the validation lifecycle.
Documentation requirements are greatest during Stage 2, process qualification, and Stage 3, continued
process verification. Studies during these stages must conform to CGMPs and must be approved by the
quality unit in accordance with the regulations (see §§ 211.22 and 211.100). Viral and impurity clearance
studies, even when performed at small scale, also require quality unit oversight.

FESEAE A A I, COMP ZEK STl sk AR L AN SR AL S ANHH A o AR 28 B B L 2
BB S TR, WL R R R OR . R LR BT T AT & CGMPs, Jf H.
QAR TR (2 08§ 211.22 1 21.100)48 FHEME. FRUERIABRTSRRDISE, H(E
FeE/NIBKE TR, SRS R .

CGMP documents for commercial manufacturing (i.e., the initial commercial master batch production and
control record (§ 211.186) and supporting procedures) are key outputs of Stage 1, process design. We
recommend that firms diagram the process flow for the full-scale process. Process flow diagrams should
describe each unit operation, its placement in the overall process, monitoring and control points, and the
component, as well as other processing material inputs (e.g., processing aids) and expected outputs (i.e.,
in-process materials and finished product). It is also useful to generate and preserve process flow diagrams
of the various scales as the process design progresses to facilitate comparison and decision making about
their comparability.

T i AL HIIE ) COGMP SCFId s (RIER AR A LA 7= L $HIIE3%(§ 211.186) M1 5L
FRREFP), i — B L2t o™ i FRATEA Rl i) 5 B T2 . L2
P B — N BTG ERAE, DURCHE I TR N (1 anin TR Ayt CRIFE b T
MR . BE T2t FIT st 5 T bt ve s, A8 R AR A7 AN TR AR )
T2 2

VII. ANALYTICAL METHODOLOGY
+. SEE

Process knowledge depends on accurate and precise measuring techniques used to test and examine the
quality of drug components, in-process materials, and finished products. Validated analytical methods are
not necessarily required during product- and process-development activities or when used in characterization
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studies. Nevertheless, analytical methods should be scientifically sound (e.g., specific, sensitive, and
accurate) and provide results that are reliable. There should be assurance of proper equipment function for
laboratory experiments. Procedures for analytical method and equipment maintenance, documentation
practices, and calibration practices supporting process-development efforts should be documented or
described. New analytical technology and modifications to existing technology are continually being
developed and can be used to characterize the process or the product. Use of these methods is particularly
appropriate when they reduce risk by providing greater understanding or control of product quality. However,
analytical methods supporting commercial batch release must follow CGMPs in parts 210 and 211. Clinical
supply production should follow the CGMPs appropriate for the particular phase of clinical studies.

TZRRA T H T 2 W 2 20 SR AR TN AR DL K s it J5 A 0 TR 25 1 v s ARG 25 P
FEFAR . BIFIAER 7%, B IR L2 RE s S T e i i A —E &
ORI, AT ERRN RS (AN . BURRIERDD FRAL TSR R, R A S % s
B PRUE LTI AX A T BE o SCRF L 2T RS I 0 M i AR 4 SCAHC NG L BeHER
O R ASCAFE AU o B A 0 ST BRI LA BOR B A T Re8eRk feh, JFReM T4 T
2B o AEIX T IR I SRS 7 it J5 R B 2 10 PR A A B AR ARG B T L T 5 X5
M EH G . ERE, SCRFRALILBUT I M ik 208 I CGMPs201 AT 211 7. IR
PR AR 7 N I A I PR F FE RS € B B CGMPs.
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GLOSSARY
ARig®R

Capability of a process: Ability of a process to produce a product that will fulfill the requirements of that
product. The concept of process capability can also be defined in statistical terms. (ISO 9000:2005)

T28eH: — M L2 R M F R 6. L2 IS HRaE R =R EE
L. (IS 9000:2005)

Commercial manufacturing process: The manufacturing process resulting in commercial product (i.e.,
drug that is marketed, distributed, and sold or intended to be sold). For the purposes of this guidance, the
term commercial manufacturing process does not include clinical trial or treatment IND material.

B M T2 L 0 7 0272 12 NP T280 O th 5L 260
WA & B T 20N 44 R L R A 1677 9T S50 (IND)
FE

Concurrent release: Releasing for distribution a lot of finished product, manufactured following a
qualification protocol, that meets the lot release criteria established in the protocol, but before the entire
study protocol has been executed.

R BAT: — L B I BT, SR T A2, FF 607 S S I HE AT B v,
HAERENIT FU T 58 CARIAT 2T

Continued process verification: Assuring that during routine production the process remains in a state of
control.

BT ZA LI H A T2 T 2R3

Performance indicators: Measurable values used to quantify quality objectives to reflect the performance of
an organization, process or system, also known as performance metrics in some regions. (ICH Q10)
PEReTER H TR R B A Ui — AN EZL, T2 R G MRE, 75— S X g AR ot g
. (ICHQ10)

Process design: Defining the commercial manufacturing process based on knowledge gained through
development and scale-up activities.

TE BRIl T F R SBORE SR AT R0 e SR dn A iiliE T2

Process qualification: Confirming that the manufacturing process as designed is capable of reproducible
commercial manufacturing.

TEBINAN L BB A7 R 6 m] S IR ot A )

Process validation: The collection and evaluation of data, from the process design stage through
commercial production, which establishes scientific evidence that a process is capable of consistently
delivering quality products.

TEWUE: N TZBAtBr BRI R fn A, WCRAVERE S, 5L T 2R IR 4N — 1™
DL d IR R 2 UE S o

Quality: The degree to which a set of inherent properties of a product, system, or process fulfils
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requirements. (ICH Q9)
BRE A0 R L ZM—HNTER D2 T RIFEE . (ICH Q)

State of control: A condition in which the set of controls consistently provides assurance of continued
process performance and product quality. (ICH Q10)
ZERE: ARG 4 — MR A RR S T ZVERER M BT EHR AL, (ICH Q10)
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