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Guidance for Industry’
Process Validation: General Principles and Practices

ERENT A KA
Tt AN F—g v —RRIRHI b FEE

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.

ZDOHA L AL, KERMLIERS)E (Food and Drug Administration) 0D [ 3 SR 28 > 4 —  (Center for

Drug Evaluation and Research : CDER) DHLi& « B SEEEFY  (Division of Manufacturing and Product Quality) 73,
g

CDER @ Office of Pharmaceutical Sciences, Center for Biologics Evaluation and Research (Center for Biologics
Evaluation and Research : CBER) . Office of Regulatory Affairs (Office of Regulatory Affairs : ORA) . Center
for Veterinary Medicine (Center for Veterinary Medicine : CVM) & #5/] L CERL L7z H D TH B,

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.

ZOHAX L RE, ZO My 71T 5 KERMERELF (FDA) OBIEOBEZ Ha2RLTWD
ZOHTA L AIE, 7 5 Nt LTh, 272 248 2 b A 7213 595 O Tz <,
F7o, FDAE T —TREZRRT 20 TH R, & Ll SN D ERROEFZ T T O TH
i, RBFERZEMTLZ2enTE 5, REFECOWTHRLIZWO THL, 2T 5
ADFEfE Y9 HFDAAR X v 7 HEREE SN2, @UIRFDAA X v 70 bn b WgaE, 2
DIA B ZADZA R N—VTRE STV 51 U 70 ST ERE 2 Sz,

I. INTRODUCTION (I U ®I(Z

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.
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ZDIHAF AL, FDA Rt M XUEWAH OESR G L OV EFRFIORLEIC BT 2 7 nt X

N F =g VoM ERE L AT RFAIB LT e —F 2 MR T 5, Rk, ZAUDIRESE
ﬁﬁ@i%ﬂ)ihm%ﬂmﬁﬂ<mwmmM9%ﬁhfﬁb JFER & 5 WD TSI OV T, 2o
HA X A RFTERTEDLHLDOTHDH, ZOHA XL AF, TRTORGEEENRET 01 2
DONRYTF—va ANERTEFAIE T 7 —FPHAEN TN D,

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.

ZDOHA K AL, BT A 7Y A 7 S (product lifecyele concept) & . IRD K 9 72 BEFDOFDA Y
AL AED, TuE AN T =g AFE L ZOGAERRHEShIZbD Lo TG
(D FDA/International Conference on Harmonisation (ICH) guidances for industry;
@ Q8(R2) Pharmaceutical Development ,
@ Q9 Quality Risk Management;
@ Q10 Pharmaceutical Quality System.
ZOHA LA, FROTA L ZAFETHER L TO DR Z D KL T2 O TIiE
72< . FDAX, ®ET v ADT A 7H A 7 VDT XCTOEME T, HarOEE LSS, WEY
A=A VA b EVAT LEH T L2 RTLOTH D,

2 To make sure you have the most recent version of a guidance, check the CDER guidance page at
http.//'www.fda.gov/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/default. htm, the CBER guidance

page at
http..//'www.fda.gov/BiologicsBloodVaccines/GuidanceComplianceRegulatoryInformation/Guidances/default. htm, or

the CVM guidance page at
http.://www.fda.gov/AnimalVeterinary/GuidanceComplianceEnforcement/Guidanceforindustry/default. htm

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.

ZDOTA T A7 NOMEEIL, WK 0t AR, FHELE T 7 X (commercial
manufacturing process) OWAGVERMS, & L CHEMREEAEEIIBIT 5 7o 20FH Ik
fi& (state of control) DFEFFIZORN DD TH D, ZOHA X AL, BELFFAHIRIL (sound
science) (ZHESWTC, R ADUWE (improvement) & HHT (innovation) % X4ET 5,

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.
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ZDOHA K ATIE, LT 17E X (commercial manufacturing process) &) HGEIX. 275

(commercial product) (T 725, MRS AL, BAT Sh, RSz, FRIFRE LI, 2% EM
L7ZER) 2 ble b T -E LREZIRT, AT A X AT, pERI#E 7" 7€ X (commercial
manufacturing process) &\ 9 HEEICIT, FRAGERCIGBROIND (Br3EHEE) OMfh (material) ERHIE £
R,

This guidance covers the following categories of drugs:
ZOHAL L AZ, UTOAT TY OEELEZMGEE LTS

* Human drugs & k=50,
* Veterinary drugs  @h47) 1] [ 55,01
* Biological and biotechnology products /=477 F1) 8L i35 L OVSA 47 7 7w —HL

- Finished products and active pharmaceutical ingredients (APIs or drug substances)?
IR R SIS L ONEE A R DR H SR oy (APLE 72T A0k 4

* The drug constituent of a combination (drug and medical device) product
arexr—vay (EEGEERERZHAG DY) B DR S L5 EHEMG

4 Separate current good manufacturing practice (CGMP) regulations for drug components such as APIs (drug
substances) and intermediates have not published as of the date of this guidance, but these components are
subject to the statutory CGMP requirements of section 501(a)(2)(B) of the Federal Food, Drug, and Cosmetic
Act (the Act) (21 U.S.C. 351(a)(2)(B)). Process validation for APIs is discussed in the FDA/ICH guidance for
industry, Q7 Good Manufacturing Practice Guidance for Active Pharmaceutical Ingredients ICH Q7),
available on the Internet at

http.//www.fda.gov/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/default.htm. Section XII of

ICH Q7 describes in detail the principles for validating API processes.

APIs (drug substances : JRZE)F L OV (intermediates) (ZBA LTIk, ZOH A ¥ v ZAFE BT

L. BIDCGMP (current good manufacturing practice) & L CAR LTV, L, Z4uH Ok
(components) (X, WDOIEF @A X415 . Federal Food, Drug, and Cosmetic Act (the Act) (21 U.S.C.

351(a)(2)(B))PDsection 501(a)(2)(B)?>CGMP #iHI, FDA/ICH guidance for industry, Q7 Good

Manufacturing Practice Guidance for Active Pharmaceutical Ingredients ICH Q7) [ZiR <5 TH 0 |

APls (J5H) DT uvZ2NYF = a3, UFOAZ—Fy hOT FLUANLAFRARETH

%, http://www.fda.gov/Drugs/GuidanceComplianceRegulatorylnformation/Guidances/default. htm.

ICH Q7@ Section XII of ICH Q7 IZ, API processes% /N U 7 — 3§ B JFAIOFEM 2 iR X T\ 5,

This guidance does not cover the following types of products:
ZDHAZ AT, LT ORBORE 23658 E L TR

* Type A medicated articles and medicated feed % 1 7" A HE W) i d5 O )k}

+ Medical devices’® [ % A 285

Mmoot SR A RN SO S EE TIRG LT Y £, LFIICC L0 SRR S
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* Dietary supplements %<5 #fi 3 £ i

* Human tissues intended for transplantation regulated under section 361 of the Public
Health Service Act® A%/ 1k #3615 HE SNABREMAO b ke

5 Guidance on process validation for medical devices is provided in a separate document, Quality Management
Systems — Process Validation, edition 2, See infra note 6.
EFRHRERR O T 0 2N F =2 g NZONTDOHA 22 &, BloOICE “Quality Management
Systems — Process Validation, edition 2” {ZiE 51T 5, LFDOEE #ZHOZ &

6 See the FDA guidance for industry, Validation of Procedures for Processing of Human Tissues Intended for
Transplantation, available on the Internet at
FDA guidance for industry, Validation of Procedures for Processing of Human Tissues Intended for
Transplantation,z ZM D Z &, ZIIFTLLTDOA 4=y FOT FLANH AFARETH D,

http.//www.fda.gov/BiologicsBloodVaccines/GuidanceComplianceRegulatoryInformation/Guidances/default

htm.

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.

KA L 2%, BHIER~OREIO—EE LTEDL D RFREZ DL RENEHET HHDTIEAR
W, REWICE D 5 N SEFROMEBEARE T DB, WA X 2SR D0, @bt s 2 —
IZHWEZ ShTzuy,

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.

Flo, ZOTAF AT, BATOEFGEEE I —RIITHEZA T TV S BEfk SN 727 7 & Al
AT N (A Ea—FDON—RUxT YT NT2T DA F—Tx—R) ONYTFT— 3D
TS T2, LvL, ZOHA XA, 207 o 2 ABICHEb SNz G nt
ZDNY F—2 g ANCEHET LI HDTH D,

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.

ZDHAZ L A FEFDAD T A X ZALFT, EICEE N A2 L 729 BEZ2HLT 2 DTl
W, ZOMRDVIT, HAFX AT, D My 7T AFDAOBEDE X FEFHP LT b
HLOTHY, FEOBHIEE EOBEHERSIH SN THWRWRY | #EEFIHE L TORRRIND
REHLDTHD, FDADHA XU AT “should” &) SENMEDILTND DL, I ERREL
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TCOHERR L 720 T 508, BERTIEARWE NS Z &2 EHRL T 5D,

II. BACKGROUND 17 i

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.

198745 H 11 H O FRE #H (52 FR 17638) C. FDAIX [Guideline on General Principles of Process
Validation| (19874 A X2 A) LU HA XL ABRRHAAGEE ool 2 L&KL, Zh
Lok, #ix (FDA) ITRHIOBEHRZE CTERLBEREAG T, 2O My Z7ICET 2EER~D
HAFDADRE ZHH T2 LN TSI, ZORELTHA X RF, TrEARNY T =90
B4 2FDADIBUEDE Z FZIBZ DD THY | 198TEDH A &2 A TRANTFEA LT HAFHI &
—HLTW5,

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 http://www.ghtf.org/sg3/sg3-final.html) are also useful to consider for drug manufacturing

processes.

198790 A % > AL, Center for Devices and Radiological Health (CDRH) OfN#EH Z &V —F
7 N—TI ko THE & iz, EH LA, CDRHIZ, GHTF (Global Harmonization Task Force) &
W TIER L2 7 m AN F = a UL X ARSI 2 2 L2 Lz, 305 TQuality
Management Systems - Process Validation, edition2| (A > % —x > N CAFH :
http://www.ghtf.org/sg3/sg3-final.html ) (ZFEH S AL TV 2 JRHI & HERE R, RN OE T v+
AEAITHETHLAHTH S,

The revised guidance also provides recommendations that reflect some of the goals of FDA’s
initiative entitled “Pharmaceutical 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.®
This revised guidance replaces the 1987 guidance.

F 72, “Pharmaceutical CGMPs for the 21st Century — A Risk-Based Approach™ (121140 [ K 5HCGMP -
A Risk-Based Approach| ) & L7-FDADA =7 F7 O BEEDO % Kk U 7= HELEFIH A2 4245 L T\
Do FRIC, BEFLELEIZR T D EMAES ORI, BHiD U A7 RV A L MRME VAT LD
Y LSOE SO B L CTHELRE LTV D, Z OMERIE, 198THEICRITS NN A X v AICE

EMDDLHDTH D,

Pharma Solutions ﬂﬂzlllll "N gp\i ‘jJEjC &‘%Jl:i ﬂ ;_:) l;@( D _5‘;‘%

7NV a—Lar kA&
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8 See “Pharmaceutical cGMPS for the 21st Century — A Risk-Based Approach: Second Progress Report and

Implementation Plan,” available at

http://www.fda.gov/Drugs/DevelopmentApprovalProcess/Manufacturing/Questionsand AnswersonCurrentGo
odManufacturingPracticescGMPforDrugs/ucm071836.htm.

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)).

FDAIZX, BLEREFENMTI Tu AR F—va U EBRR L, iHMliT 2R E EE2EF-> T 5D, &
%%(&@)@ﬁ@ﬂv?~\#5:t ZBAT HCOMPHLIIX, ZDEFELPFOZ LA BRI
TWALETORMEIZESET D EOEEORFEE > THRIES NS Z ENER TV 5 (21 CFR
211.100(a) and 211.110(a))s

A. Process Validation and Drug Quality 7tz 2/30 57— 5 0 b 350 S

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:

MR 72T o AN F— g 0%, ERLOGNERIECRE S TEIRT 5, WWERIEOFEARFEH|
BRI T-H@ICHE L -ERL2RET S 2 THh D, ZoFANCIE, kD X Oiﬁ*ﬁiff‘ﬁﬁﬁ‘é
EWV O EENAA TN TV D,

* Quality, safety, and efficacy are designed or built into the product.
pn'E, et BRMENS, BEIZOWTEFF SN TWAD D, ERIFHAAEN TS,

* Quality cannot be adequately assured merely by in-process and finished-product inspection or

testing.
an B R, TRERNREE X OREE S OBRASCHERZ T Tl HoIcRkiETE 220,

+ Each step of a manufacturing process is controlled to assure that the finished product meets
all quality attributes including specifications.
HET v 2ADEAT v 71E, ks /B 2 G2 TomBERME AR 723 L 5 [2FH
SNTWVWD,

B. Approach to Process Validation 7' 2z 2N 5 —3 3 v ~D 7 7 —F

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.

Mmoot SR A RN SO S EE TIRG LT Y £, LFIICC L0 SRR S
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ZDHAKX L ATIE, kAR F— 3 (process validation) % IRD L HIZEFRT D :
ZDOT OB ADBRGFEENSEELEFEICEDL T TOT— X ORERVFHBIZ LY, 207 ok 2R
HALTEMERBEZRIETE 2 L WO BFRRIAHL T2 2 L, e AN F— g9 03
LK OT v ZADTA T A 7 M DT>TTON LD —HEOIEH N EEND, ZOHA X AT
X, e AN F =g UEEBZ3ODERMEC T TR %,

- Stage 1 — Process Design: The commercial manufacturing process is defined during

this stage based on knowledge gained through development and scale-up
activities.

AT =V N1—T v ARE  MEAEDT- OO T n A% BRI —LT v
DIEFEZE L THONTZT L v Y (knowledge) IZEEDEEET 5,

+ Stage 2 — Process Qualification: During this stage, the process design is evaluated to

determine if the process is capable of reproducible commercial manufacturing.
AT—=U 2= AOBBRETM : ZOXT Ui, Trb A AL,
Z D7 v AREHMEEZ Lo TR R RGEDN HR 5 B 02~ 5,

+ Stage 3 — Continued Process Verification: Ongoing assurance is gained during

routine production that the process remains in a state of control.

AT —TV 3R T AR Sut A EHEINIRRE (state of control) | %
HEFF L CWB Z 2%, HEWZREEZE U T, [FIRFAY72ERAE (ongoing assurance) 72345 5
N5,

This guidance describes activities typical of each stage, but in practice, some activities might

occur in multiple stages.

ZDOHA LU AT, K£AT— Y ONREMRITFENCOVTHIA L TV D A, EEEICIE, BEkoRT
— VT bNAEONDIEINH 5,

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.

ET B EARLHELNTAN Yy FTRHEEIZ L > TEH IS 72 DICREEMICTET 2 a0,
EFIL. [F—1E (dentity) . #EFE (strength : #E2) | SE (quality) . FE (purity) MOVl (potency)
(ZB8T 2 BIEATE 729 APIs (5130 KR OBERSZEFMICHIET 5 X5 72, WG TROMEREIZ O,
TRERRIEEZHGLIRETH D, ZORIEIE, FEEREBIEL (laboratory scale) /34 = > ML (pilot

Mmoot SR A RN SO S EE TIRG LT Y £, LFIICC L0 SRR S
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scale) . &U“/XGi Péﬁ%/iﬁjﬁ (commercial scale) pﬂ§7ﬁb@lﬁ$&kio\7‘ AN %) %T&)é
THHRLE T — 21, pEENRLE Y v 20 pHENRLESMO RPN THRR LIS é%g
(acceptable) DL ZTHFHHNIHIETE HZ L 2R T RETH D,

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:

RIEONR) F—ar7a 77 A%, MBI T v A0OBRENLE LN DR E HERS AR ]
RTHDH, ZOHFREHEMTI, LF LWV ERMEE2AT 2824 T ibE Y o v A OEHTFIE
EHESLT DT DML 705, BEEE L, UTEITHORETHD :

« Understand the sources of variation
N X OJRIK % BRT %

* Detect the presence and degree of variation
NIV FROFELE ZORE BT 2

* Understand the impact of variation on the process and ultimately on product attributes
7' A~DOEH) (variation) DFEOPME, FfEANT TR FRE~DOZEE) (variation) D 2D R

it

* Control the variation in a manner commensurate with the risk it represents to the process and
product
FDYV AR, TrE ARG 25 ) ATZIZAG T HIETEZEHRT 5,

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
product. Focusing exclusively on qualification efforts without also understanding 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.’

KGR, R OPEENTE 2 E4{LOBE 258 (ustify) 7572012, T0OHE T o+ 20
EEORIEZ AT 5 Z LIk LT +0RBEENE LTV INENEHET T X&ETh D, |G
THE AL ZIUTE D ZEH) (variations) & FEARETINS, WAAMERHR OB M IR T T D 2 &I
T4 P EARFEI SN DR WATREME N B D, bt R s U CHER LT, RS EH 3R
(materials) . #¢fi (equipment) . AEPEERHE (production environment) . HkE (personnel) . M OVLiE TN
(manufacturing procedures) 325K LT h. M7 1t 2 DGR T (over the life of the process) . | &
BEENTUWHIREE (state of control) | I ZHERE L 72 1T 4UE 72 5720,

Mmoot SR A RN SO S EE TIRG LT Y £, LFIICC L0 SRR S
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9 The statute and regulations described in section III 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.
ZOHAL L ADET v ay MRS TWHESE L ORI, EERLOBEIEH s
Bk KOS, EHESOR—M (identity) | Sl (strength) | #ifE (purity) . 3L OWE

(quality) 23, ZNHEMKENBHATLEHMLTNDS, EFHEFRENTVIEYDLDOTHD Z
EEMRFET DD EHO T THEHES IOERINTND LW BEELHH LTV,

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.

PLEER L, T ROEH I TWADIREE (state of control) Z7HIi T 572012, ®H LT rE R
DTF—=ZEWEL, ST kIR0 7T LT RETHDL, ZNbD7 1 s T AT,
[Zatdh bW RGO X IStages 1 & U8 Stages 21278 X5 TWAH KO OIFE A28 L T,
FHlE L OVET D Z ENHRD T e ADOUGEDOHKE)] ZRETE L REEEL > TN D,

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 processes. Implementation of the recommendations in this guidance for legacy

products and processes would likely begin with the activities described in Stage 3.

U —80 Gk < icBis s h, BIETOROL TV A ML) OREEEF L, 07 v R kN
\ZH#T % (continually improve) 728D1T.  GRIE: —hEco) BUERER L 410, &) (original) D7 1
t AP K ONERS MRl OVEZEN DA LT L v Y (knowledge) ZIEHATHZ N TE 5, LA
B RO 1 RS DRI A X AOHERHIEDENEIL, Stage 3 T L7-iE812 5
WMEDERDND,

III. STATUTORY AND REGULATORY REQUIREMENTS FOR PROCESS
VALIDATION Fuot2xAN)F— g VBT 555 LOEREHE

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:

EE RKEELB I OZONLOEED) O7 a2 ) F—2 g 3R - EHE - AbnE
#55014% (a)(2)(B) (21 U.S.C. 351(a)(2)(B)) (ZHSEMMTNIOHH2BETHY . £ ZIZITKRD &
RS TN D -

A drug . . . 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

Mmoot SR A RN SO S EE TIRG LT Y £, LFIICC L0 SRR S
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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.
GRIE - ERDELTH Y . EHICHRPHOK 22 27D T, RLEEIET 5, WEERERIC

ST AUE. AL - B - ABPESEO RS COGMPOEM: AT L CRITIE, ZOEHK
iiE (RRERE] tSnd, EWnWIHIboThDd, )

FDA regulations describing current good manufacturing practice (CGMP) for finished

pharmaceuticals are provided in 21 CFR parts 210 and 211.

B A& ESR L O BT O ERLEFEUE (CGMP) % Etik L CUWAFDAKHNIE, 21 CER Part 210 & OR211
N R AN QAT

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.

CGMPHANE, kD Z L ZFR L TW5 : iE T ot 2L, TEELEOWN GRiE : %EIC “INTBh#E”
DEFOFTHH V) L REEIELD, TOEOONTMEERICEEL, ZLTENANMEFHITHY
FHEHTEL2bDOTHLZ ENRIESND L H1c, &itL, BEHEN 5D, CGMPHIH|Dparts 210 LY
21K, xRN TF =g 3, —REREFOMGE L. FFEDOEREZ RO HEEOW
T, RSN TW5b, 7eEANYF— 303, (CGMPEIRID) § 211.100(@)I#E SN THD |
ZIZTIE, RO X IICHERERTND 0 [HERS LT e AFHIZOWTIE, EHELIER L,
FRIFRALTND LR L TWADEIEME, Offi, WE, BEOMEZFFSZ L2 RIFTESL D
RFFIHE, MEBIOT a2 FHOT-DOFIEERHHZ L, TOX I RTFIEEIZIX, 20
YT N— P TOEMET N TRHAAENL TS Z L, ZADTFIEEIT, MR EFEL2EEHT,
EORMAAERL, LEa—L, ARTHI L, TLT, SEEHEM (QCU) Ala—L,
ERHTHIT L, | GRIE: Z0§211.100) HORKOSEREBH# LTz, FHEE 232 OHA &2 A TORPHS ThH

{

5o ) o
ZOMANE, TOREPFFORE ESNLIBUEREONL L OIC, (BELEHEZGD T Yot
AZixEtd 5 2 L 2 RUERERICER L T 5,

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 7o validate the performance of those

Mmoot SR A RN SO S EE TIRG LT Y £, LFIICC L0 SRR S
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manufacturing processes that may be 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)).

ZOMOCGMPHIANX, N TF—Ta COkkx ez EFR L T D, FlziX, §211.110(@)D
Sampling and testing of in-process materials and drug products —(LFE&E DYt (k- #EHZ “ITH#)”
oFEpIZRD 1) Fo L NEFE G DY 7Y ol G R) OBEIL, RO L HITIERTND o TEHEF AN
v FOE =B LOHIEWARIAET D720, Ny F 2T L oG O#ET) 7Y o 7 /O T
T 5 LRENEIE, BRIEETIIREELZ BN FIRELFR L, Zhz2l8sFd528, 0 LED
RERFIEEL, CREPHERLPEELOREOEFHDIRE & 72> TN D s Lt nibs TR
PEeZE=F—L, NYF—P2TEOITHIETLI L, ZOL I R TRERD FIEZ, %4
THHEAEITIE. UTOLONREENDD, ZIUIRESIND HDOTIEZ2VN, | GRE: Z0§211.110)0HE
DEEOBER B LT, RSB ZOHA X ZATORMEBI TH D, 2B ZD®RITA)~(6)E TOHMDEREE ITH)
ZOHAIOT T, KR SNT=T X ThoTh, KM ONWEZRIET 572010, Tk
NEHOFNEEZ EORITIUZR B, ZUNz T, o7V v 7B 2CGMPEIRNE, 3V
F—=a Db DEL DEMEED TN,

s TR, TR Oy FERE L T ZiTuE ez (§8211.160(b)(3))

s RN, FHBGEEME LT E R Sy (§211.165(c) % Nd)

- Ny FIE, ZOFTEOHKICESERITR 50 (§211.165()

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]

2

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.!’

P U TELICIZ T, CGMPHANZ T w2 F— g vn—8E LT, TRNEK L
ST DD ORE (norms) AR LTS, 211.110(b) HHIX, A > 7' 0t A 2 ML+ DB,
WO RE2ODFHAIZED TS, FH—DRANX, ROEY THDH :

“(LREER OB R ESES D) D X D IRFEIZ OV T O LRSS L, B3OSR
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RO E—HTRETHD”

Mo T, LRE EOFEHL, REEERLNEOMEERIZERT 2 Z LM RFESND K ) ITEHT
RETHhHD, F_OFANL, TRNSKIZ, [LLAMRETHIL, DENCHA SN T o' XD
B LT v 2AOZEEEOHEEME HE X H 2T UL bR, & L TREITIS U T2
FHOFIEZ A L CRE LR TIUE2 b ELTWaD, ZOEHIL, SO TiEd s, il
XN T o AOMEEE ST L, Ny FHROEEEZEHRT I LEEEZEDT-bOTH L, 10

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 http://www.fda.gov/cder/dmpg/preamble.txt).

FDA(Z, “Current Good Manufacturing Practice in Manufacture, Processing, Packing, or Holding” (43 FR 45013 at
45052, September 29, 1978) (site DLk ME) DOIALIHANOF LT, Z OJFHIZ FIZHA L T b,

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.

CGMPHIANE, F£7=, 't XDkEE. BA¥E. MEFFICBIE T D2IFENC OV THER L, £ L TER
LTW5, BZ7 3 211.180() 1F. ML SN BE A~DOEFNLIENE S NEHWiT 5720
(2, B O SSRGS RBR IS BT A E MO T — X 2 EMINICAE LT 5 Z 2RO TWDE, BED
in'E & T e AOMERRICET DMk T 4 — RNy 7%, et ADOHEFFIC A IR RERETH D,

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

S HIZ, CGMPHIANE, EHM A4 BET Sk, @EEREEA(REICT 57200, @Yo X,
HiE, BROGHChHD I LA2EZRLTWD (§211.42) . BB, HEY. 2 L TE T,
)72 MERE 2 RAE T B T2 D ISR F SN -5 #iC L D 7' 1 77T I (written program) (216> T, FKIE,
B/, I TF =7 Lagdiudzben (§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.

TH9 5 L, CGMPHFNE, TREE EOWS Ui #EIC “MIBH oBEFo#Hs ) & &R
DATEDEEREZ-L, TR B LTEHETEILDOTHD Z 2 RIET 2720z, ®ET
0t AZRRE LK 25 Z & 2Rk Tn 5,
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IV. RECOMMENDATIONS # #%

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.

DTt rarTid, Fateaxann)sF— g0 O— N RhEESREE, 7ataX)5F—2 900
HELEERME . B LML T A 74 7 NV OF BB 5 BARH 72158 DWW Tk 5,

A. General Considerations for Process Validation
FaEANY F— g O—RHREREE

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.

WD T A T A I NVDOTXRTOEMIZEBWT, BT L Y GUE  ICHQIODHELE LTo “A
W) ERVIAALTEENT-7 0 2 b e v Rx A NEENTET A BT GRiE T 2O

PRREICHETL - L, BEICRIATREE T2 28) X, 72N F—v a7 a7 02505
RHIDORNRANTT D, LLTFIZIRA %mﬁ&i 7' vt AT DI ROYE) 2RI & EE G A e
L., 8T A T A7 VOBETE) LB R~DOT 7V AN EZHDHZ LN TE S

We recommend an integrated team approach!! 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.

T AN F— g iE, AT —oT7 TP —F N 245, Zhid, kxRSl (7
ok AT AR, T2 ﬁ%\”ﬁm%\ﬁéwf\Mﬁﬂ\%ﬁ\méﬁﬂﬁk)@%W%%\%w
MIEDDHHLDTHDH, KADT=DIZiE, vy s FatE & B E L (senior management) D4

H R XN RAIRTH D,

11 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

hitp://www.fda.gov/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/default. htm.

Z OWEEIE. FDA’s guidance for industry, Quality Systems Approach to Pharmaceutical Current Good
Manufacturing Practice Regulations, (7 KL 24W) T, LVFHMCEmA SN TnD

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

Pharta Soluons o.M, pstznss IR X ZFHEN DO ZBEETITIRM L TR 4, 4FHETEY . THRE JHilr

7NV a—Lar kA&
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accordance with the established procedure appropriate for the stage of the lifecycle.

B D T A TH A T )Lk Uo7 a AT HERE AL L, B L, HABEZHR~,
MBI 25728 u\%ﬁﬁﬁﬁéﬁ%ﬁé:tﬁ?%éoﬁ&T@%E@\@é@ﬂiwﬁmK%O
WCRME - i S AL, YN SCEL S, TA T A 7V OBRECE U TR S FIEICRES T
ARENRT TR B,

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.

KITA K ATIL, BIYE (@ributes)) (B 2 dE, 85 WHFEMED | R ONT X —F (parameter(s))
B . 7 e X, BE B EWOHEERIX. ZOHA X ATIR, HEX (criticality) (2B LT
D3FEE LT, ZOT7AT7HA 7 NVEZHBLTOY A7 X—20EREZHRHAT 57X

WY F—=2arDIATHA N7 Tr—FTlE, BEI (citicality) % 2 JCHIZRIREE (binary

state : FRIE - [HRATHD2) . THRATRVD) 0 2o0Ksy) TIHEARL, N2 SO L LT

THZENLVESTHS,

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.

TRTORERONT A—=FF, TrERI ié& L S SOI TS EOFEM B~ DB OB
WP DFHIT 2 _XETHY . FLWERDHEONTZGAEICITFTHI T X&ETHh b, TNHOEME
X@A7%wamﬂﬁaﬁﬁ®&§i\7ntz&U7mtXMﬁ:ﬂTé%nb@)z IR
STbDETRETHD, SVHRINE, LVEWI R 2L 0T RMEIT T A =23 LT
X, L0 EEREHENEY CH D, FDAIX, HFEOMERGIEN R D AEENH 5 2 L 258 L T
B, FREXEED [ ZOHELOSEOER] KO EXZYRIE25Z 82 HFFL TS,

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.
Z < ORENZ, TNV Y =R GRIE - Mo ?) Tho7oh | EMERRIE T e A2 nEll
L7205, Ny TFHNOEEME (homogeneity within a batch) & 23 T DOFE M (consistency between
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batches) 73, 7B AN F—> g FHIOIT— )L ThHbH, N TFT— gL, AEEICRELE
A0 TS EOREZSIXRI Lz Y, £ LCARBAICERE L RIE LY+ 5 EBFRE
KX LT, AEEICRE SN TND = L R RIET 2 b OTh D,

B. Stage 1 — Process Design 7'& & A5

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.

T ATV A E, HE S~ A Y —BUE R OVE RS EICNM IS TS 2 L0 D, FEERR
B AERETHIEH THDH, ZOEMOHEZ, SEREEE - TR A2 B L TRt Ttx
A HEBREEAEICE L e R EREHT AL TH D,

1. Building and Capturing Process Knowledge and Understanding
TRERDT Ly Pl BRROER S

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 Q170
Pharmaceutical Quality System."* 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.

SEEZ, IO 7 e AEREFOEERIL, Stage 2 B (TREOEMMEFEAM) 35 X 'Stage 3 Beff

(fker) CREOfERR) CTHRIE SN D RGETIEL B & L7z BT ER & 5 CGMPSAF CFE a4
HMETIR G, Lv L, EBRIE, @Y sCE L B R ELRP AN FELORAN W THEE S
RETHY ., TIUTIIGMP & iﬂéo Z OHELEIIICH Q10 Pharmaceutical Quality System™ &
BTH5LOTHDH, EE (controls) DIRIE & Z DimEERYIEYSE (ustification) X, 712 3CEE L,
WIS TR S, BHEORE L IES{bIT, WETHRFSh, 7re2AR0/G0 74 7% A 7 vtk
PO E 7213 (adaptation) SH L7201, £ OMMMEZ R LIRET 5 X& Th D,

12 Available at http://www.fda.gov/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/default. htm.

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
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methods and principles and the conclusions are supported by the data.

NI T R CTEIBEIND Z ENZVN, ZLOTANVARF LK ORI O 7 VT F o AFHEIL,
WO T 1t ZARFTOTZD D FEER & IT R SR, FEESE CORESE O - #iE L2 HrY &
LTeOUANABIOARMD 7 VT Z 0 AL, RBRAMERRB R FIE & RN > TV T,
MOFEDFEFRMNT — XL > TEMT O TWD Z & A RIET 2 5E R (quality unit) DRSO L
NIV EFFORETH D,

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.

BB ICEADLTEENL, TO7 v ARGFEMEICHTL2EBERA 7y b Gk I r A&EHS
VEESnAER) THY, PIAITZOAMET AR, SMERMER LU, — A7 BERE 2 &0

o WELPHEEH N OHEOND T e ADFHRIT, Vet ARFEETENTL 2N TES
I&ﬂﬂfi P AR PE F O RS HEE OBRENE CIRA A BIET AN ER B D, Fo, AERE
(production setting) (23T, £z 7eflkt, BOEIEHET D IEEE . BRESRMEB LOGHIL 27 A
(measurement systems) (22> CH| X2 SN DEETKIT 5 HBDKEZ I (contributions) % T-il] 3~
EThHd, LN s, PEEAEICHMBPRANEEORART MUVX, ZOBRBETIE—KITHD
TV, EIEEHEET 5729 :m\ﬁimmm®7m@x%ﬁ%¢@ INREFE N T AR
A —NE TS 0y NARAT—VOETNVEFHTLZENTES

Designing an efficient process with an effective process control approach is dependent on the
process 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 '3 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.

R 27 0w AEHFEEHANTO, RN 7o 2 2Rt T, TOTav20F v 1LY
(knowledge : #R ¥ ICH QIO &To) & HMFIIKITFT 5, FEhREtmEYE (DOE) 1L, 2o A 7
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v b BIZIE, FEIORMB, IR A—4) L ZTORERAETET T R N (Bl z

THEx L®%m\W%Jm\%éwiﬁﬁﬂﬁ)@%@WE%M(gwﬁwmﬁﬁm (multivariate
interactions) # & 1p) IZL > T BEADT L v (process knowledge) % BHHET 5 Z LI Si>, U A
75 LD Y —uiE, DOERAED - OITETER R AR A RET 272D T2 2 L TE, 15
LD T Ly PERKIELDD, FEid 2 EROBEE HR/RIZINZ 2 Z L3 TE 5, DOEFRAED
FERIT, ZAREIOMNE, HEORT A—2 BLOS 7 2o g @It 2 % e
572D OFGEAIE S PEIZ DWW T OB FTRE 72 B (ustification) Z$2(7 %, FDAITEE ., A —H—
NTaERAZRB L, TNDRWNTDHDETTANTLHETOZ EZ2MFFL TV,

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)).
2R —% K (component) 1%, BEIHMGOMGEIMEHTHZ LA BIE L7opST (ingredient) [raw
material : JREHZEWHR L TV | ZOHEREFRLTICENLRWE DEETe] (§210.3(b)(3)).
GREE : TRRISOREMRIT, #12XEEHR 2 i3 2 DI, @R THRHEDOBA &\ ) B CRUK &V 2 DK
AR ESY & L TR R WEETH . £ oREROKIE TEEH E /M. LW o B%RTH D, )

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.

TR, By FAT— L TOERRLTEL AR —2a0DL )7, TOMOIEEE ., HEDSE
PEOFHER, PSR Y 1t A OMRED PRSI S, ZR 6 OE T, fERE 720
ETETMMER Y T 2 L— MTEATE 21EMbRET 5, FFEDOBABRIERL S A T I 7 R GRIE: 1%
7RI DAY Ea—F =20y Ial—vardd Wiy Iab—varii, 7Frk
ADER L | FEERAEPERR CORBEZ BT 5 DI, TF L (B 2N, ZOET /LR
:ﬁﬁbfwéﬁ%bm@“@p%é@\ﬁ%m7Hk%%&@%ﬁi?%bbbf%éﬂ@ﬁA
WZHOWTOHRIT, BEETHD, LWIHDIE, TRbIE, ETANPLENPNTIFROGEEMEICK
Wh bz HAHENEE oD Th D

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.
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T ut AOBRICORNDIRICHEL, LEILTHIENAARTH D, LERIT. TokRIC
B9 2 URIE DARYL (basis for decisions) Z KR T XETH D, fHilZIX, WEEEIT. &5 HAEEIC
WTRRRT L7225 s, BEETH D LI L2 ZBRORINE CENT RETH D, ZOFRIE. &G
IMEIE SN E0, IO 720 OWME (strategy for control) N B IIAE T S NT-HEE2E&D. 7
1 A OEASYERHM & OkRER 72 7 v & AR OB CTHHATH S,

2. Establishing a Strategy for Process Control 77 & X DB DL

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 variation, adjust for input variation during manufacturing (and so

reduce its impact on the output), or combine both approaches.

Fat A0 Ly VL ERIT, BEMNEELE S 22 KO aw 2B OT 7 a —F ZHESLT 5

TeHODEMEL 70D, e ZHIEHOBIKIL, A7y ORI Y XZRBT 5 & 5 ITREHT 2500,

BER DA Ty NONTYXERESTD (KO, TV NSy hA~DOZDA X7 D SE5
T D) D HOIWXZDOMFOT T a—F G s X 5T HZ ENHES

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.

7'a e AOHIEL, B OMEZRIET 5 e DICEBPEICKHLT S Z L Th D, HilfEIL, EERM
T A5 (processing points) CD~7 U 7 /LM (FRYE : in-processing material D5347) CHgs DT =% I /'
MR SE2 2Ltk s (§211.110(c) . vt Rl OFEEE & FRREIZET DIE IR, FIHIBRE
DY RTTEAAL N (earlier risk assessments) (Z 5> CTEIF B, ZD%, 7ot AOREBRPE LU
Lo Tifb I, tEID,

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:

FDAIZ, ~7 U7 VOMEDORE L, BEDOE=F 1 v 7 Ol % ELE AR/ LTS, LT
D2 ODRHEMENRH D T U A TlE, 1EEMm COIREAE (operational limits) & TAENE=4 1 7
(in-process monitoring) % ¥ L TH 7 & A OFFENZXT LT, FERIREREAZ LIS 5 2 &, RHEDOHE
HTH 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
BEORBMENS, 7Y TR ATREME DO HIFR D 72 DICE G IZHIE TE WG (1
UANADT VT T o ARMEMIEG)
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2. When intermediates and products cannot be highly characterized and well-defined
quality attributes cannot be identified.
PRI AL DR H0 IR TE 9 ER SN ERMEZRE TE RWVWIEA,

These controls are established in the master production and control records (see § 211.186(a)
and (b)(9)).

ZNHOHEE (ER) 1%, v A —BEFLER N OVE BIGLERE (master production and control records) "CHfE
SNEND (§211.186(a) L X(b)9)ER)

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.'*

X0 SR kIR I, 7 0 ZHTER (process analytical technology : PAT) DA &TeZ L3 H 0 |
HAON =T D LT m e AR 2MET DI20DF A LY =220 LN —T 255 2
ENTED, 20X A TOREEY AT M, E-PATV AT ALY L EERT a2 AR AETH
%o PATZ WIZERIE DY 6, 70t X O@EHEMERHT~OT 7'u—Fi3, tho 7 vt A@E THY
bNDbDEITRRDTHAS D, PATYntRICT D HER L5 LWERIZ. FDADZER AT A A
%A [PAT - A Framework for Innovative Pharmaceutical Development, Manufacturing, and Quality
Assurance] ZE#E SN TV S,

14 Available at http:/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.”

(BEREANE)

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.

FHE S AU pEE O REE HEERE (ST, 7 et R O 72 OB EIR EEAE & 2 RH) 22 BRI 2
ZTe) 1. RO DIZIRDEFEIZS EHR S RETH D,
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C. Stage 2 — Process Qualification ~ = = 2 O & VEFAfh

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. '’

Products manufactured during this stage, if acceptable, can be released for distribution.

Tt AN F—a o7 uw 20ugERHE (PQ) BFETIZ, Yo ARG aRHE L. B
MDD & 5 A HIE  (reproducible commercial manufacture) 73 FIREDN & 9 WA HIKTT 5, Z OBEEIT2D
DERND D,

(1) Mgk OG- 2 —7 1 U 7 4 —OwEERH

2) 7'ut AMEEEMEMEREM  (process performance qualification ; PPQ)

ZF—2TlE, CGMPIZHEHL L 7= FIEIZHE 5 BN H AP, Z o cllE S n-miait, & L
REMEIZEHETL, MEor=olcHmd s R TE 5

15 As discussed in section III 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 (§§ 211.22 and 211.165).

ZDHAA K ADsection M Tigam SILTWD LT, T rEANY F—a v (Frt RN &
GPe) 3. ERAMERMEELNE (FD&C Act) DE 77 2 3 2501(a)(2)(B) IZHESWTHERICHEBI SN S,
FDAOHHANL, Ny FREETE D L1275 (§§211.22and 211.165) HilZ, TRt ANRY F—1 3 U F
NES S S AL, FRICHED Z A ZR LTS (§211.100) .

1. Design of a Facility and Qualification of Utilities and Equipment
MR DRGFE 22— 1 V7 1 —F L R D ts 1k

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.

SR O Y) 723X FH I, Buildings and Facilities ( @49 & 747 ) \ 25 5 CGMP Dpart 211, subpart C

TICER STV D, PPQ DRI, YR at & sUEiR 2 RAET D 12D DIRE 21T 5 T &2,
ROIRToHD, T 2 CEFEIFETM (qualification ) &9 HEEIX, =—7 4 V7 ¢ —Xm A EX
SHNTZHBIZHE L TR, BEUNCHET 5 Z & 2 FRET 2720 TN AEH AL TW\WD, Zh
O OIEENE, MARBTEL 2 R ERA TRLE T AN IT b D

Pamasiionsoold R CA NSO S EE TR LTB0 £, BPRLICE Y, CRRE S
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Qualification of utilities and equipment generally includes the following activities:

=7 ¢ VT ¢ — SR OBASMERRIIL, —RBICEL T OIEEI A S D,

* Selecting utilities and equipment construction materials, operating principles, and
performance characteristics based on whether they are appropriate for their specific uses.
FEOHBIZEL TWDLIMEINTESE, =T 4 U T 1 —F LU ORI B

(equipment construction materials) . BIYEJFEE (operating principles) . 33 & OWWERERFME (performance
characteristics) Z 3R 5H 2 &,

* 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).
=T 4 VT 4 =V AT LB LI OGP RGHERRIZHE > TIHE S L, BIURESNLTWD
Z L mfERR (verifying) 5 Z & (BIAIE, WEUIRME. F¥ /0T o, BEREAE A ToRREHE
DITHERE I, BYICERB I ORIESnTWD 2 &) |

* 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.
=T 4 VT 4=« VAT LB LGN, BE SN L EERHIHICBW T, 7 et R
(P> TEMET 5 2 L ZMERT 2, ZHUTid, EHAERICE S LD AN & FREDH
TR TVDHIRRET, B T AT AOMREEZRT Z LN EEND, £/, BFD
ARERICEESND KO BRNMA, FIE, BLXOEBOETEEZOHLNE TH D, EiRE
X, B OAPERFICKE L SN ORFMIR S ZHMERF TE D 2L 2RI RETH D,

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:

=7 4 VT 4 — M OB ORI, BHOFEO T T, HDH0ET e =2 RO
D=L LTITI ZENTE D, ZOFBITIE, M EOZMZBE L, FEOIHENIESIER £
T EREPERAGTE B 0 i & SCEAL DT T ICB W TE D LAV ERFET D702, U AT <X
VA PERMIBIAT Z ENTE D, TOFMENEL, UTOHEAZRFETNETHD ¢

1. the studies or tests to use,
i D 7= b O FRA R
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2. the criteria appropriate to assess outcomes,
FE R A R 5 72 3D D B 70 | Wy B v

3. the timing of qualification activities,
RSP OTEEY D 2 A X T

4. the responsibilities of relevant departments and the quality unit, and
BEA M 3 KOV ER M D EfE, BX W

5. the procedures for documenting and approving the qualification.
R 2 SCEAL L. KGR D T2 DFIE,

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).

o, Tuv=7 FEHENZE, EEOFHEICE T 2 UHEEO B EZ DD NE Th D, WM
fﬂﬁiiiﬂﬁb Z OFFE OHWEAE S LIz e M EHICE L DD NS TH D, wmEHM

(QCU) X, W IERHMEORIEB L OHEEL L Ea— L, AR LTI RS20 (§211.22) .

2. Process Performance Qualification 7 7 = X FRED i 1517 F

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.

7'v - APEREE MR (process performance qualification : PPQ) (%, Stage2 DHF 2 FEHDHEEZTH D
7at AEEMRHMECH D, PPQIE. FEEEOHiR., = —7 4 U T ¢ —. iy (ZNRE NG
BThHD) . TLCIHMEZ T LER L, fEAET v X, FHFIE, X O EMAEDE
THEMANY T2RET 2 b D TH D, PPQREIIT 5L, 7ot ARG MR S 4L, B3EAET
2 AN D ITHEEET S Z LR SERES LD,

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.'® 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.
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ZOEBETORINT, T A THA I NVICBITHEER~ANA M=V EERT 5, BHEER I,
R S O ARV 2 Bl AR D RMIC. PPQ& ERTh S W72t ude bawnIe, pasengiiim 2 B4 %

B, PAEHBEDO Ny FOT—HIZLoTEMITONLERETH D, ERES A vy MlBRO
T, FEEET R ANHRHR D ITHRET S Z Lo, MIIMMERTEERIET 2 2 E KD,

16 See section III of this guidance, Statutory and Regulatory Requirements for Process Validation.

ZDOHA X ADsection 11 “Statutory and Regulatory Requirements for Process Validation” &b = &

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.

PPQ ~D7 Fu—F %, BELRFFE MEEFORG L O vt RTS8 A 002 B LT
FREFRER B BRICHE S RETH D, PPQITBIT 2 HLESRMFOREITIT, T X TORE L7l
(FRAEPERR, ERE, “M ey b KOBEHAANYyTFRE) HoOHEMT — 22 ML X&EThH 5,
PAER T 1t R+ BT 5 720123, @iﬁ%%ﬂix#%/V@’?ﬁ]i’%%‘l@ﬁ‘é%gﬁ%éo L
ML, TREARGT —F TRIETE 25613, B, FEEAEERE COEIREH 4 R 5 4
FEixhwekEZ2 b, £o. +71C EULK@ BT R R THMEDEH TE 2R LS
Bl D, IHIT, + YIRRFEA G D 72D, EBIATRE T, TR EKROH 2O Thiu, w8l
B2 ETTvE (B %yﬂﬁ%ﬁ’*]iﬁﬁ%ﬂﬁ?ﬂﬁ : statistical metrics) ZHH T2 Z & & RIEEHITHEL
HELES 2

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.

T EAEDEA, PPQTIE, BWOMEEAELD bEW LS 7Y 7 B, BLO
T AMEOBEENM TN DS, T=Z Y T ROGREBRO LT, Ny TR EE L THE il
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i E AR T DI R bDETRETH L, i, R, KO 7Y 7or-~rob~
WEFED DT LR, MBI U T LR OMEREME (verification stage) F CTHEFE L . & ORI K OVL
BOOOEMR YTV T RRNE=F ) T DLV R OEERELT HRETHD, @O
b 7Y 7 ROBERHEOMIFIZET 2 B EFHEICIT, AR, bt X o, 7r
ﬂxmﬁ%@vNW\&Uﬁ@@@&&@f&txz%#éﬁ%#aimé#\:m&&:@ﬁé
N5 H0O TR,

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.

17 LR (column resins) “°%) 1 A IR (molecular filtration media) 78 & DO —ERDOA LAY BLEL O VE
BB 252 < HRHTEINE 2T, BEET LI RHETIMET 2 R TE 5, =
D F O B O ATRE e Fnld, REEAET OMFIRY7: PPQ 7' b 2 /LT Ko THER T 5 N &
T %

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.

PAT 23 28&E 7 0 ATk, BARDPPQ 7 /o —FRNNEL R4 08H5, PAT uk
21, T RE ETOWE GRE  #%EBIC “MLB#ET oFfloiksbv) ORMEL, VT VZ A4 LT
HEL, 24 L) =L —7Oh TF o 2AZ2ME LT, 70 2NT Y N Fy b 5WE0
YUFE LWEZHERFT 2 X0 ICRFF SN TS, 7 at ARG & 7' 0 2 O ERH B C
X, BESHBHEORIE S AT L LHIEN—FICEREYE THRETHD, WTHIZLTH, #
EIREZN) T = 2O T—VERICTHY, TOTEAFBEAETHD : O 2t ANFH
BVEZFD | I ERE R AR TE D L WO BPRGHLE T2 2 L Th D,

3. PPQ Protocol 717t X |LREGEIS A 7 2 f =0

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:

T AN F =2 a O ZORMETIE, BUERME, B, WBR, KOS OMRERE L
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XESNTH FIVPARARTHD, 70 b3 TiE UTFOERIZOWTHEmT 5 2 & 2

ﬁ‘ﬁ‘éo

* The manufacturing conditions, including operating parameters, processing limits, and
component (raw material) inputs.
BERT A =2 T ANEOREE, 2> RN—x2 b (FEH oA 7y heaiilid

A

« The data to be collected and when and how it will be evaluated.
WEST DT —%, KOZOFHEiZ W2, ED X HITITI D,

+ Tests to be performed (in-process, release, characterization) and acceptance criteria for
each significant processing step.
HEIQAHEME 2 L2, Ehid o0 (TR, AR, FprEskl) o L OFFR AL,

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.

Yo 7Y TR, ZHTE, ROBOBREEND - 7 I ER, P AR
HEER ORI OWTOY 7Y T OB, 7 Afud, Ny FREU Sy FRO
W5 CRE O+ 7o EENEEZ 5 2 52 DIZ#EY 2 b D LT 52 Th D, BEINDHE
FEPE L~ i, e GRUBR) IR EDRMEIZEE S 2 U A7 It ES 2T &N TE D,
ZOBRBETOY T o 7E, WEOAEER LY HIREHICIT O NETH D,

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:

W E ORG Z HERNCAEES D Z LT 22D 7T a e ZADRENIZHONT, BFEk X
O AT IZEESWIHIBr 2 FTREIC T 5 AT D, HIWTEE R OV v & A REfERR, AU T &
BLRETHD,

— 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).
WA LT RTOT =2 0o DB 2855t FEOBB (B Ny FRE
B &y FRIEBOM % EFKT Dt HIFEIE)

— 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.!”
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EROT A L AT aRANY T =23 v —RERE EE
TFTRINDEMENEORBUTLT D720 DRE, BLORNEEGT —Z DI H, By
FORRILIZ S < L SN IEY RBER A W BR Y | PPQ OBLEN O T —# Z RS LTI
78 B 7T,

17 For additional guidance regarding out-of-specification results, see FDA’s Guidance for Industry, Investigating
Out-of-Specification (OOS)Test Results for Pharmaceutical Production, available at

http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatorylnformation/Guidances/ucm070287.pdf

* 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.

MiF DEEr. =T 4 U T o — LA O FEAEREAT . T B ORI & w36 K OUR
MELOUEETR (B A - 12) OfER (AT O TH2RWER)

+ Status of the validation of analytical methods used in measuring the process, in-process
materials, and the product.
Trt A, TREEEOWm GUE: %BIC “NTHH” oFploRikdy) « BIOREORIEIZ
RSN D HED N F—3 9 ORI,

* Review and approval of the protocol by appropriate departments and the quality unit.
Y72 3 X OVMBE M (quality unit) ([2X D71 /LD LB a— LK,

4. PPQ Protocol Execution and Report PPQ 7’17 | =2/l DFE]f 2 # 1%

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).

PPQ7'm h /L OFETIL, 7'u AR REHME ETe T X TOEURHHATLE 22—, &
BENDE T, TREBHBTRE TRV, 71 3L BA 72 2 F5E (departures) &, D
7’1 kAL OFIE S AT FINESD 2 WITHEITHE > TUTORITHIE R B 72\, Z DRk iE
(departures) 1%, T DRI, T TO@EE AT L OVEEE BN ES AR, KR
L7giiud7zz o7euvy (§211.100)

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
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(e.g., air handling and water purification), material, personnel, environment, and
manufacturing procedures.

PPQ~' & h /LD EfiF 1, PHEMNELE Y v A KO B HHZRFIEICE DR T b2y (§
211.100(b) %2 TU211.110(a)) . PPQ ® 1~ ME, D7 1t ATHBT HEHMNBEOZ AT v 7%
19 2 ENAEMICTHRINDEEIZL T, BHOF5M4 TG LadniZe by, @H
DOEAERIECIE, 2—T 4 VT 4 — « VAT A (EBRULEKOBER2 L) | FMEL AR,
REE, MEFIENEZOLXETH D,

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:

FLHL S AL TV AHPPQ Y 1 b I VOB A SGE L L, Rl L7t EE, e b a & T
WEF (timely manner) (Z/ERE L7272 B 72\, ZOWEEZLLTOEY ThH D,

* Discuss and cross-reference all aspects of the protocol.
7u harOFTRTOMEICONTHA L, HAEICSET S,

+ Summarize data collected and analyze the data, as specified by the protocol.
7u haLOREICHES T, WE LT =22 E L, T—F 20T %,

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

MENDOBERRLT 1 b 2/ WIS L TWRVIBINT — & Z3Hlid %,

* Summarize and discuss all manufacturing nonconformances such as deviations, aberrant test
results, or other information that has bearing on the validity of the process.
0 (deviations) . FRH 72 FRBRAE S (aberrant test results) . D WME T BB RADEZIME (validity) (T
BRI 22D R R E, T XToORE FOREAEZERN L, HEiad D,

* Describe in sufficient detail any corrective actions or changes that should be made to

existing procedures and controls.
FEERESCEEFOFIEL LOEHIZMZ 2 XEEE 2 0I5 MICRR 325 2 &,

+ 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.

ROHFIZR LT, IR w2l %
OQZOTrEART T FAVTEDONIEFFICEETHI LT — PR LTV DD,
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@ D7 at ANEINTAREE (state of control) 125 & & 2 HILD D,

) TRWEEIE, TO X5 Bl iET AN A R T _RENEMEEICHLEHT L2 &,

DfEmIL, FD 7 1 ' RADKGRIZOWNTOLE(L SN FREERI 2 L HE DB (justification) T
ESLbDTh- T, RETBENS 7 a b RO E TIZGonFL vy G
VL : ICH QLoD BLS CoMi#k) L I DR (entire compilation) (ZDOWTDELE L= ET, iith
~E, FRIC R THEEL ey bEHGTT D, GRIE : FRESOFSUCHESH V)

* Include all appropriate department and quality unit review and approvals.
T ARTOEY) R ER LU ERM O L e = — LGB 2 & T,

D. Stage 3 — Continued Process Verification ki1~ = = A iR

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.

%@SWAU?~VEV&W@ﬁ~w@\ﬁ%ﬁi&%ﬁbf\futxﬁ%ﬂéht%ﬁ(ﬂy

M EINTREE) ZHEFFL T D Z L AMERIICIRAET 2 2 & Th D, ZOI—VEERT DI
DI, HFHEY O 7 a ' 200 O TFHIERHEN GRiE : Wb s @0 EKRTO “@hi” ) 2T 5
VAT APRAIRTH D,

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)).

CGMPEEMDBEST . Ko7 1 2 DOMREIZEIT A [EH 0T — ¥ DOINLE L Mﬂﬁ CEFLL N
Tut 2A0EH BT A LN TES, Tt AOMELZFHMET S Z LI \%%ﬁﬁﬁéﬂ\

Tuv ANt S gD Lo, BEEZEEL, THIL., %B)ﬁ“éf:&b@%%%ﬁfm%ﬁ:%\
HRET S5 (§211.180()) »

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.

it B ZBE S 2 /W M O T n e ADT =2 2IE L, o DRI 7R 7 0 7T LHSHENL L7
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Hm&@Eﬁw(§mu%@)OW%éné?~ 21k, BET A uv A L. AT B8

BROBRN, 7 m A0k LI %m1wmmmMM)\%LT%%@%@%E%ﬁ@&%T@@
F— 20k, PSS nEIC iofﬁ#%ﬁ CRBEDI, LE2 SN NETHS, IR
SIHIT, SERFER T B AR Al U CGRYICEES ATV S 2 & 2T & Th B,

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'®

WERT A SATHFT R TREHEEIMIC OV T il 2 2 I a2, TROZEMEL O THEGE
DRPE « FEEAE S 57— & IR & ORI 51« FIEZHRET 5 2 & 2 #3551,

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.

Hif Bbn 2Bk E LTE, UTFOLORH 5,  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] A (*ASTM E2709-09 [Standard Practice
for Demonstrating Capability to Comply with a Lot Acceptance Procedure|] , ZOEEIOFI L, ZO7—~ 2T 5
FTRTOAMRLERDTERR Y A S TRV, b0 My 7T 2% < OREFUERE, EFE. U1 FRbHD

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

variability in the process and/or signal potential process improvements.

FMEEZIX, EHASITOREE EORRIZAT O D EEH L, Hx OFERII3T 2BFIKEC, BRI L
BRNT At AOEEBERHTE RN EZIKSYVERS D, T a AOREEK O %34 5
T2z, EET—FENETRETHD, WEBMARZOERE L E2—FT L5 & THDH, bLE
NEBUICERETIVUE, 2NOHOB L, Tat AOEEEFET S ERARETHY ., LT
S BHHNE T AWEO RO TR BEL DO THD

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

Pharma Solutions Co.ltd. RIIE LA HRENDIEDO S HESE
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well as inter-batch variation is part of a comprehensive continued process verification program
under § 211.180(e).

BT a e ARG - PR TIE. ERAREEN (sources of variation) % Tl L. @EG)Z2 . 4,
KO/ OATARFNEENE . WONC#EE) 27 7 — MROT 7 v a VIREEARET & Th D,
LorLenh, et R id, BRI S iehote, HDWIET ' AR LA S 41720
- :/”‘@JW BT AIREMENE, 2OV —ART I =v 7 (&ONTFEFR LD TH

. FOMOZ ATEMR R B D) 3. EEORE., £ ORI, %LT&KEI®&E (A
?é LKL, EDY = ABEONOFATRES ThH L7201, WITEENTHY | OREH
HIFEZERT2 2 L2l T 5, Ny TFREH) LI LA/%WﬁﬁmﬁEi\§memw:
LS AFENRGEN 7 0 AR T 0 7T LD TH D,

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.

FDAIZ, ZEMEICOWTOEKROH HWEEE R LT 5D+ 07T — 2R FLNLE T, Tutk
A DA S TN LT LT, 7 EANRT A —2 FONVERBEDOE=2Y 7 KO
YTV T E T D 2 EEHRET S, L OHEEMEIL, FEORE KN B AD T O EH
P72 TN TROE=2 Y T DL~V R OBEERMESLT D7D OHMEE 5 2 LA HIKS
D%, E=Z Y U TIIMEINCHED N ORE R LNV T 52N TE D, Tt ADE
PRI EMICEHE L, 2RSS TE=4 Y V7 2R RETH D,

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 correction or follow-up actions by
production.

NIYFRIFEL, ROL ) RFHD I A LY —RRFHEIC L > THRIHTE 5 K7 b—A, Hikgsth
DOFE, TaeABBLAR— N, TREROBREE D ZEH) (process yield variations) , Afuf JFEFD FLERk
(incoming raw material records) 33 X OVRIVEF# A (adverse event reports) SR IR RLE R P oD R Z

T EOEMMR A ETHIEEHMET S, ZTOREOT—<IE, AEMEE LD ML RO,

HDHNTEELL 2N B ERAOEENCOWTHEm L, EETORESLLIWNI 7 A —T v 7 &
B L COFREICHONTTH D,

Pamasiionsoold R CA NSO S EE TR LTB0 £, BPRLICE Y, CRRE S

BV L EFET, SROUIER, B2, HO2W0EXYA T IABDKTHY ET, Pharma-bio Futakami

@



Guidance for Industry Process Validation: General Principles and Practices Jan. 2011 Page 33 of 40 pages
ERBFTHAZ AT AR T —2 g 0 —fREEHI & 525

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.!’

ZOBEMTIE SN T — 2%, TR A RRELR D UTEE(LT D HEEZ TR T 50 Ll

o BIZIX. HBIAGM (FAL Oy RARA ) | e AL, B, I et 20k I
é%mmﬁﬁ&wotﬁﬁmﬂbffﬁéo%@éﬂh%ﬁmﬁ% BRI D+ 7B Nk
SNT-AHA (F—ZICHS<) B (well-justified rationale) . ZESiFHH] (implementation plan) . 2/

B SWEEF DA EZ . CEL LT LR B2y (§211.100) , RSN ENEE B
EDOXIBREELEZ 2L > TUL, BT ot A A 7' vt 2 OE&ETMIEEI 217 5

IEH BRI 722 A Al HEMED B B

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).
FrE ORUE BRI, BEAFORBIH (21 CFR 3147035 £ U601.1272 L) OHIRICHE > T, EHMiATICFDAY
ICERR NN L IR DGENH D

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.

Mgk, =—7 4 V7 14—, BIOBIRORE (AT X) 13, 7oA 2EBREBICHERT 5
ETOL S —oOBEERMETH D, BAEMENELSNIZ2BIE, AFENRE=21 7, RE,
BLOBWHRETFIRE A7 V2 — V2@ LT, WML 2> TO DR EHER: L2 idZe 57220
(21 CFR part 211, subparts C and D) , B2 M OVitiRk O WS MEREM 7 — 2 13, PR R 217
IMBENRHDINE I KOEDOREEZ ED X HIZT 20 ERET D720, EWIRITEHE L7 T
UTZR B0, REKOKIEDOBEEIL, TNODIEENODT 4 — RNy ZIZESWTIES 2~
ETho,

V. CONCURRENT RELEASE OF PPQ BATCHES  PPQ /% F O [RIRF H i

In most cases, the PPQ study needs to be completed successfully and a high degree of assurance
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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.

F LA LDYE, B OREENRIBORNIZ, PPQRHEZMIN S, 7'v ¥ ATEERIREL 1S
BEND D, RO T T, PPQ7' 1 k Z/Lid, %@7mlz»®ZTy7kﬁ@#ﬁT¢é
AIZ, PPQ/Ny F &2 DO 7= DI Hff (37724 Heoncurrent release : [FIRFAJHIff) TX 5 X 9 ITEE
T 52 ENHRD, FDAIRRIFFIHATAMEN S D 2 &id, fThd EHGFL TS,

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 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.

AR AT, TREAR LN TV DERS (WDEFHEERRL, v~ T —a2—2B L0~ A F—H
OEWAER R L) LERWOBVERY, (KPP bhoy -2 vvar - NI 7 0 —HER
i BT TEESR G &) 2RET A E E. e Bl CHEABEE DRV T R 2 LT
WAEEND D, Fio, FRFRHATIL, ER ELERERL T, R EERET 2720 E /&
HEE L CTRIESNDEREBICHE L THD S LIV,

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.

PAEARE T u ' AT AT, PPQY 1 P a L RERIZFEITEIN, T — X BRI S i
BIZOHR, TNEHHTZENRARETH D, %LStageZQL% ERHIN R L e o 72356 (T72b
b, EEF SN T e AP EHERBE CHEARERMEREA LTS Z LR TE R 5E) |
BINORREHITER L ORI LEE L R D RN B D, NG & 72 o ToE SRR M SR
(HEE T »oBonH LGB LT ot A0HEMRIE, 7oA T =230
Stagel BtP& & Stage2 BXPE A SERICFEMT H DX, 2D XD pfERA MRS 5 2 &, Eoidm/IMbd
LZExAMELTVD,

Circumstances and rationale for concurrent release should be fully described in the PPQ

Mmoot SR A RN SO S EE TIRG LT Y £, LFIICC L0 SRR S
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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.

[RIRFIY HHARF ORI & ARBLIE, PPQ7'H bk a2 LICHRZICRLIR T 5 X&E ThDH, PPQ7 1 k2 /LD
< Fut AREFHIART T TH-oTh, FFHIHfISNL D2y M, TXTOCGMP, Hiiil 4 )&
DOAGEME, BLXOPPQ7 2 h=abdw v k Wmﬁm%ELLuLTW@Tﬂj@V@“ PPQ
7a hano FTory M, EIELOASEBIEICE U EBUKEZR L T\WD Z IS
WTW 5,

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.

RN & S, ERMMERTL5EIC BEND DML T 4 — RNy 7 2B T D720,
il S 7oy F AR %ﬁ’*ﬁé*‘/XTA%ﬁ:“)/\‘%f“&b 5. BlZIX, BED O OFERE KM
DOH|EIT, MAFRZFFEL, TR RZUEEELITEE T RENE ) M2 R IZFHi T2 <& T

b, FRFCHTSNTZr v NI, BEMZ2S 55 PPQ A DT ACHERICI S U CEME L,
WY 7 EREE 2 S 72 e 6 70y (§211.100(a), 211.180(e), 211.192) ,  [AIRFHfef 7' 12
TTLDENy FERE.T 0T T MIEDDHT-DICGHET 5 2 L 2 #3T 5, H 5 HREDR
WA SEEEZHRICT A7, BEMERRT — 2 DS UEICFHMi S 2 ENEETH D,

VI. DOCUMENTATION &1k

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.

Tav AR T = a DT A TH A I IVOEKEBIZEBT D CEIL, BHECTEMCDES 408
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D7Vl MIBWT, RN 2= —va v EZRLTOICARAIRTH D, CEbE, #
MO RZEHL TN Ly PR, TA T A I NVDOEERECEG T HMO N BT 7
TAAREE L, B CE LR OICTH0ICEHETH D, HFHROZWAMEL T 7 2 A vetkix, B%
BTFEOREARN 2B Z T Th 5, £lo, UL, et ACETEF MM, HFRICESW TR
FHIZRHWT 2TV, RIS OEERN R TR AT AR — T 272D b AR D TH D,

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.

CGMP NERT A CEORE R OHEEIL, NV T—va D74 7% A 7 VDR TENT D, CGE
EDOVEEVENR T b @ DIE, Stage2 Be s o> TR M FFAM & Stage3 BERE DMk fE) 72 TIREMER Th 5,
IO OEBEICRIT DA IX. CGMPIZHEA LTV IEA 59, BHEI (§211.22%08§211.100
ZIR) 1> TREIFOERBE SR T IER 520, YA NVARORM D7 VT T v AR,
o & 2B CHEBESINAGA TH- TH, EEHEM O (quality unit oversight) 2SI TH 5,

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.

PASEAPEDT-DDCGMPILE (T2 b, Ff)) (nitial) OPFEH~ AL — Ny FHlE - G
(§211.186) . MOEDOLIETFIE) 1%, Stage | D7 0w ARFHOEE LTV 7y FTH D,
Foxit, RENTAVLAF— LT v A0 Tt A7 0 —%Kt (diagam) 35 2 & AR5, 7
nt A7 a—Xit, FEMEBE TovA2RCBTETORE, T=F U 7 EEHEE, KOUR
Eb (component) |, AN 7 v Xk ETCoOMEL (T2 5, ITEIA : processing aids) DA 7
Y NEOTFREINLT U Ny NEFLBRT 20BN S, o, 7o ARHOEEIZEDLE T,
a2 —nND7rt A7 n—Ra2 R L TRIFLTES ZEITAMTHY . Ziudei et
(comparability) {22V TOH|r EIREEZEKS LT 5,

VII. ANALYTICAL METHODOLOGY 7341 Jiikd

Process knowledge depends on accurate and precise measuring techniques used to test and

Mmoot SR A RN SO S EE TIRG LT Y £, LFIICC L0 SRR S
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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 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.

Tt ADF v UL, B, TS EOW (in-process materials : FRIE : BIOFEFTTOF I,
{5 & LTI T : processing aids®Dfdki i b %) . 3 L OSSO MW 2 38k - Mgtd 5 72 DIl A
N5 ERE CRERBIERINCEKGTET 5, N T — b SN oirikiE, L7 vk 2 OBRIEE)
0, FHERHMEFREICHE AT 2 HAIILT LHERE TR, ZNTH R, OB AEIcE
FThHY PIxIX, FREME, BRE, EfEME) | 2L TREEEOS IBEBEFEOLNDLIRETH D,

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.

7'a e ZABAFE DEL Y A% LR T D I HTIE KR OB OIRSF, CE(LOFENE, BIEDOFEMICE 2 F
EZ, SCEALE 72T R T IUE 7 D7, 5 LT, & OBEAFHAT O de B I3k A 12 B 5%
INTEY, 7ot A TRGEOFEFMEICEN T2 2N TE D, ZNbOHEOHEMIE, i
P OHEPE A LV REKEDDZE T, VAV 2RI H5AICFHCE LTS, Ll
M B ., FAERR Sy F 2 R — b 50 AT, 23— F2108 L U211 OCGMPIZiE D721 1
X722 5720 BRI o RET, ERKRER O RFE OB I L 7-CGMPIZHE D) R&E TH D,

GLOSSARY A&

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)

TakvADRN 1 HLWMOBEMA T O/G A ET DT n ADRES), Tuk XEEH D
BT, MR HEECTER T S22 L TE S, (ISO 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
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clinical trial or treatment IND material.
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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.

FIRFROHST @ BRI~ 2 h a2 it > CRbE S, 7' ha b TREINZ 7 v b i %E
i L CWARKRIE Oy N, REOT-OICHAT AL, L, ZOBEBETIT
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Continued process verification: Assuring that during routine production the process remains in

a state of control.

G a2 AFEER . BRI EEORIC, Tub ANEH I IRAE (state of control) TdHDH Z &
. PRAETAHZ &

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)

R p—r A (MR I . ik, 7ot R, HAWVEVATLAONR T y—< 2 A% LUHT
72912, WEBEEZEET DH72DICHO LN AHIERE/RE T, #IkiZ K-> I V74—
v RAAXA PN XEBMETID, (ICH Q10)

Process design: Defining the commercial manufacturing process based on knowledge gained

through development and scale-up activities.

TRERTYAL LV FRSCAT—AT v T TRONTMAIESE | MELET v AEERTD
N

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

reproducible commercial manufacturing.

Tr e AW BGE SRS T e AR, MO H D PEEEENFRETH D L ATk
AN AR

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.
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Quality: The degree to which a set of inherent properties of a product, system, or process fulfils
requirements. (ICH Q9)

OB B URXT A FRIE T ut A0 SEHOEE ORHEN, BERFEEAESTESVO D
&, (ICH Q9)

State of control: A condition in which the set of controls consistently provides assurance of

continued process performance and product quality. (ICH Q10)

BHEINZIREE SEHOBEE, 7' A OMKGRI I MERE R O, B SVE 2 T RIICARRE LT
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