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1
Guidance for Industry

Quality Systems Approach to Pharmaceutical Current Good
Manufacturing Practice Regulations

.
- This guidance was developed by the Office of Compliance in the Center for Drug Evaluation and
- Research (CDER) in cooperation with the Center for Biologics Evaluation and Research (CBER), the

KA Z o 2%, EYRFFHEVTFEE > % — (CBER) | BREF % — (CVM) | BLW
HIFH T (ORA) O %5T, EWekhisit % — (CDER) Oa 7T 47T A%
&:J:OT{?E‘Z%“%Q‘O

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.

RKITAZ AL, 2O My 72T 2RMEEMLF (FDA) OBEDE 2 HERLTW5,
FhuE, HEICRLTYH, el DHER 2RI F 721344595 b D Tld7e <, FDA F7213A%%E
HRTD2HLDOTHRY, 77X —FRNEAES OBEEZM- 358, RET o —F 246
THZENWARETH D, RET e —F 2R LI2WGEIE, KRUA X ADFEEZHY TS
FDA DAY | ZHRE 95 Z &, @72 FDA A% v 7 RAZRGAIX. KRIA X AD XA MV
N=VICRH SN TV DY RS ICERE T H 2 &,

I INTRODUCTION X

This guidance is intended to help manufacturers implementing modern quality systems and risk
management approaches to meet the requirements of the Agency's current good manufacturing
practice (CGMP) regulations (21 CFR parts 210 and 211). The guidance describes a
comprehensive quality systems (QS) model, highlighting the model's consistency with the CGMP
regulatory requirements for manufacturing human and veterinary drugs, including biological drug
products. The guidance also explains how manufacturers implementing such quality systems can
be in full compliance with parts 210 and 211. This guidance is not intended to place new
expectations on manufacturers, nor to replace the CGMP requirements. Readers are advised to
always refer to parts 210 and 211 to ensure full compliance with the regulations.

RAA K A%, BUTOBEIERGESGE (CGMP) #ifl] (21 CFR/3— k21086 X0 211) D3
a3 edil, KHOREL AT LABEIWY XY « XA T T —F & Ffi+ %
SRR DL EANL LTWD, AUA F AT, M2 50 P I W
By = 3K O S IZ B35 COMP B2 & D& 7 L DG A AR L TRAEFIE > A
T4 Q) ETMTOWTHH LTS, KA XU AL, £DX ) RmE T AT ha 4
LTV RGEEFED, N—F 210 BL U211 258 RITHETT 22 ENTE L HEZON TS
AL TS, Feaicid, HRIOFERRET 2 HEICT L7201, HIZ/ = 210 BL W
211 BT 2L 2ET 5,
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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.

KITA B A Gie FDA DH A X 2 ZALEIL, EICHREI 05 5 B EE2 LT 55D T
720, TOMRDVIC, HA X AL, FEOKEIEZIXEEOEMENSI HEINTWDEA
EhrE, FPE Y ZICHET I YROBEDEZ FEAT2L0THY, HSEL LToORRLR
ENHRETHD, =T—Vx2r v —DHA XL AT [should) EWIH SEEFHTHLEWH
TN, P REBFELITHERE I N TWARMHETIE WD 2 BT 5,

II1. BACKGROUND AND PURPOSE & & BHY
A. Background &%

In August 2002, the FDA announced the Pharmaceutical CGMPs for the 215t Century Initiative. In
that announcement, the FDA explained the Agency’s intent to integrate quality systems and risk
management approaches into its existing programs with the goal of encouraging industry to adopt
modern and innovative manufacturing technologies. The CGMP initiative was spurred by the fact
that since 1978, when the last major revision of the CGMP regulations was published, there have
been many advances in manufacturing science and in our understanding of quality systems. In
addition, many pharmaceutical manufacturers are already implementing comprehensive, modern
quality systems and risk management approaches. This guidance is intended to help manufacturers
implementing modern quality systems and risk management approaches to meet the requirements
of the Agency's CGMP regulations. The Agency also saw a need to harmonize the CGMPs with
other non-U.S. pharmaceutical regulatory systems and with FDA’s own medical device quality
systems regulations. This guidance supports these goals. It also supports the objectives of the
Critical Path Initiative, which intends to make the development of innovative medical products
more efficient so that safe and effective therapies can reach patients sooner.

mmESEJmAmmﬁﬁmhﬁfﬁﬁﬁamm%%%bto%@%%@¢flmAm
ESTERP CTEH R e BLEH N ORAZ T2 BT, METATLAE VR - w3
AU INOTTa—FERAFOT 07T AIHEETHENIYROEKEZHY L7, CGMP A
=T F 7L, CGMP BRIDERFH D A ¥ % — 72 dGTIRA R Sl 1978 FLk, RER
BXOWE Y AT AZxtT 22 OBERICBWTEL DESRH 72 LN ) FEIZE-TA
BWICHEAT, E5I12, < ORESHIIT CICOFEN TRIFTDME L AT LY AT « =%
CAURNT e —FEFEE L TN D, KA X AT, BEE DY F O CGMP o B %
W T DI DMEY AT ABLI QN R « v X VA T —F 2T 50% K
BTA2ZLA2AMNE LTS, HRITEE, CGMP Z o K E LA D EKSEHH S 2T LB
L O'FDA A O EFHEE i E > AT ABH ERE ST OLERH D LB X T2, KT X

AXINOORBEEZIET D, Flo, BRETHRORBFREL LV BRJBHITRITDHZ LM
TEDHE00T, ERHRERRGLOBBEE L VNRNCT L E2BNE L2 VT4
JLoe IRA . 4ﬁ/7%7®9m%iﬁbfwéo

The CGMPs for the 21st Century Initiative steering committee created a Quality System Guidance
Development working group (QS working group) to compare the current CGMP regulations,
which call for some specific quality management elements, to other existing quality management
systems. The QS working group mapped the relationship between CGMP regulations (parts 210

and 211 and the 1978 Preamble to the CGMP regulations2 ) and various quality system models,
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such as the Drug Manufacturing Inspections Program (i.e., systems-based inspectional
program),3 the Environmental Protection Agency's Guidance for Developing Quality Systems for
Environmental Programs, ISO Quality Standards, other quality publications, and experience from
regulatory cases. The QS working group determined that, although the CGMP regulations do

provide great flexibility, they do not incorporate explicitly all of the elements that today constitute
most quality management systems.

20 A = T F TEEZEESDTZHD CGMP 1%, W< DD FRFE D SHE & HE B % FHR
T HHAED CGMP Hlifil Z . MOBEFEDNEETL 2T A LT A7 DICWE S AT LA
BRI =% T I N—T (QSU—F o T N—7F) &&Fl-, QSU—F 77—
ZlE. CGMP ] (/3— k210 & 211, BIL V1978 4ED CGMP HiH| DRI L 3 FXF 72
E Y AT LAET )L, BEERLHERE T 0 7T L (Thbb, VAT LAR—ADOBRET 0/
TL) BET 0T T ADREODOME AT A, I1SO B, ZofoME Y., BE O
FRAFEFI D ORERZ BRI T 272D O DR 72 L L ok E~ vy B LT, QS U—
XTI N—T1%, CGMP HHNIRZ TR Z R L T DR, SHTIHIFEAEDONE
BELY AT N L TWD TR TOEREFIRINTIZED AL TW R0 & L7,

2
See Reference #1. Reference #1 &M

3
See Reference #2. Reference #2 £

The CGMP regulations and other quality management systems differ somewhat in organization
and in certain constituent elements; however, they are very similar and share underlying principles.
For example, the CGMP regulations stress quality control. More recently developed quality
systems stress quality management, quality assurance, and the use of risk management tools, in
addition to quality control. The QS working group decided that it would be very useful to examine
exactly how the CGMP regulations and the elements of a modern, comprehensive quality system
fit together in today's manufacturing world. This guidance is the result of that examination.

CGMP B R°Z DA D S EE B 27 LT, MR E DI RER N LV RS, UL,
ZNHIFIEFITE TR Y . BANZRFZ A L TnD, FlziX, CGMP #lillZmEEH 4
SR L TV D, BB LM E Y AT A3, WEEBIIMA T, mEEH, WERE B
TPV AT « =RV AL NV —=AVOFHZ@HL TS, QSU—F 77—,
CGMP Biifil & A D WU 22 E v AT L OEFE RS HOREFEDO IR TED L HIc &L
TV O D& EMICHTHND ZLDIEHICANTH 2 LRl LTz, ARUA X0 2T DBERDRE
RTHD,

B. Goal of the Guidance A ¥ ZDEH

This guidance describes a comprehensive quality systems model, which, if implemented, will allow
manufacturers to support and sustain robust, modern quality systems that are consistent with
CGMP regulations. The guidance demonstrates how and where the elements of this
comprehensive model can fit within the requirements of the CGMP regulations. The inherent
flexibility of the CGMP regulations should enable manufacturers to implement a quality system in
a form that is appropriate for their specific operations.

RAA KX ATIE, AFEHRWES AT LET MIOWCHIT 2, ZhdEEShE, ©
EHAE 1T CGMP HHNCHEL LI SR CTROT OB S AT L& bR — F L, #fEFFS 252 L0 T
ED. ARIA XL AT, ZOEURENRET VOEFER CGMP HFIOZEMIZED L ST, £
LCEZTHATEDLNERL TS, CGMP HANZIXEA OFKEN D H 7=, BEEE
TFFEDEBICE LI IPRNTRE S AT L& FIETE 5,

| The overarching philosophy articulated in both the CGMP regulations and in robust modern |
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quality systems is:
Quality should be built into the product, and
testing alone cannot be relied on to ensure product quality.

CGMP Hiffil & B R CHURAY R E > AT A O T STV D BB 2 58T LU T O
LBV THS,

AR EIZEAGICHABAEFASRETHS

B DB FRIET B 7= DIZF X P EI CIHEE TS 200,

This guidance is intended to serve as a bridge between the 1978 regulations and our current
understanding of quality systems. In addition to being part of the FDA's CGMP initiative, this
guidance is being issued for a number of reasons:

KA L AL, 1978 FEOHH & BIEDME VAT LOBR L O ORITE L /2D Z % B
e L Tnb, FDADCGMP A = T7TF T DO—EHTHHZ LIZMA T, KA X AT
SONPDOHEHHETHITIN TV,

» A quality system addresses the public and private sectors’ mutual goal of providing a high-
quality drug product to patients and prescribers. A well-built quality system should reduce the
number of (or prevent) recalls, returned or salvaged products, and defective products entering the
marketplace.

RE AT AF, B LGSR E O ER M RIS 5 & v o AKLER & RFEEFT oA
AOBRRISHIET D, tolCHEESNTWE Y AT 2%, U a— REEZIEEIR S 7
Ui, BROABRSEBTHICHED Z & 0BERWOT (7230 <) b T 5,

« It is important that the CGMP regulations are harmonized to the extent possible with other
widely used quality management systems, including ISO 9000, non-U.S. pharmaceutical quality
management requirements, and FDA’s own medical device quality system regulations. This
guidance serves as a first step to highlight common elements between the CGMP regulations and
Quality Management Systems. With the globalization of pharmaceutical manufacturing and the
increasing prevalence of drug- and biologic-device combination products, the convergence of
quality management principles across different regions and among various product types is very
desirable.

*ISO 9000, KELIFLDEFEL O SVEE B, 36 L O FDA R E O EREEIRE AT LD
Bl & MOIR FEHSN TV A EEHEY 27 & L a[BE/R R Y CGMP Hifl Z i v %
ZEMEETHD, ARUA X AL, CGMP il & EEH Y AT AOR OHLE O HEE % 58
T DD DERMDAT » 7 e LTEND, EIHRGEGED 7 v — b, B8 L OESEM &4
WA B A G DR /SO KLY | MEEHEOFRAZ S F S ERHECS £ I 2
HHOREINCENT D Z ENIEFICEEN TV D,

» The FDA has concluded that modern quality systems, when coupled with manufacturing process and
product knowledge and the use of effective risk management practices, can handle many types of
changes to facilities, equipment, and processes without the need for prior approval regulatory
submissions. Manufacturers with a robust quality system and appropriate process knowledge can
implement many types of improvements. In addition, an effective quality system, by lowering the risk
of manufacturing problems, may result in shorter and fewer FDA inspections.

‘FDA 1%, BRDE Y AT Ak, 87 o 208 Mk, IR AT v xR
NMETTOIEH EAGDOE D &, FRKROKBERFZLE -3 IE, ey, BLO
BEADIESERFHOER Z WP TE 5 Lkl T 7z, WERSE S AT ALY e
o AR A FFOREER X, 2L OMBEONELEMTH LN TED, oo, ®ELE
DORMEDERMEEZJL S T2 S L > THRIRWE S AT AFX LV EWZE L TE Y D720

FDA B &2 b 72630 LI,
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* A quality system can provide the necessary framework for implementing quality by design4 (building
in quality from the development phase and throughout a product’s life cycle), continual improvement,
and risk management in the drug manufacturing process. A quality system adopted by a manufacturer
can be tailored to fit the specific environment, taking into account factors such as scope of operations,
complexity of processes, and appropriate use of finite resources.
B Y AT AE BEHZ K DB OFE FIREMENO/GMDO T A T A 7 eIz bT

A B OREEE) | Ak RdGE, BLUOERMMGET o ADY 27 « =2 VA MIKE
IR R T E 5, BEEFDNRAT2ME AT ML, EH O, 7nt 20OEM
S, AREROBEE2EN 2 EDERFLZE LT, FFEDREICE S L HITMETLZ &N

* See ICH Q8 Pharmaceutical Development.  ICH Q8 Pharmaceutical Development £ [

C. Scope of the Guidance A & > A D&iH

This guidance applies to manufacturers of drug products (finished pharmaceuticals), including products
regulated by the Center for Biologics Evaluation and Research (CBER), the Center for Drug Evaluation
and Research (CDER), and the Center for Veterinary Medicine (CVM). It may also be useful to
manufacturers of components (including active pharmaceutical ingredients) used in the manufacture of
these products.

RAA B A0, EWFFHmATFE > % — (CBER) . FEWRHlAT7E+t > 2% — (CDER) . B &
DEREZE 2 — (VM) IZE > THBISN TR 2 ETe, EIRA GRKEERN) oflig
FETCEM SN D, 2o ORGOBIEIMHEN SN DR GEHERR S ZET) OEEIC
EoTHLAMTHVES,

This document is not intended to create new requirements for pharmaceutical manufacturing that go
beyond those established in the current regulations, nor is the guidance intended to be a guide for the
conduct of FDA inspections. Rather, the document explains how implementing comprehensive quality
systems can help manufacturers achieve compliance with 21 CFR parts 210 and 211. Although the QS
working group found that many of the quality system elements correlate with specific CGMP
requirements, some do not. The Agency expects compliance with CGMP regulations, and FDA’s
inspection program will remain focused on compliance with those regulations.

ALET, BUEOBH TR SN TV D b D a2l R 2 EEMELED 720D OH LR 2 FR S
HZEEEMLTELT, FDAMEDFEMOIEEH L7205 Z L HEML TR, LA, AL
T, QOB RE Y AT AORET LY | TGS 21 CFR part 210 & 211 DJIESF &2 25K
HILEMTELHEEZHIT D, QS V—F 77 N—T1%, WEY AT LBEHEDZL S BRFED
CGMP ZHF LB 5 Z L 2R A LI, £HTRVLDOLH L, 2T CGMP K| D= 2
HIfFLTEY . FDADKRAET 77T 2T TN 6 OBIH OMEFIZ5| S & Eait YT o,

D. Organization of this Guidance A7 A & 2 A DK

To provide a reference familiar to industry, the quality systems model described in section IV of this
guidance is organized — in its major sections — according to the structure of international quality
standards. Major sections of the model include the following:

RIS UHDHHBELER AT DI, KRHA X 2087 a3 IVICE#EN
TWDME Y AT AET /UL, EENRSEREEOHEICE- T, TOEERE T v a il
FEOENTWDE, ETNLDOEREZ a3k EBY TH D,

» Management Responsibilities
» Resources

* Manufacturing Operations
 Evaluation Activities
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- P )

Under each of these sections the key elements found in modern quality systems are discussed. When
an element correlates with a CGMP regulatory requirement, that correlation is noted. In some cases,
a specific CGMP regulation is discussed in more detail as it relates to a quality system element. At
the end of each section, a table is included listing the quality system elements of that section and the
specific CGMP regulations with which they correlate. A glossary is included at the end of the
document.

INOLOHEZ v a rTiE BMROME VAT AR ON D EERBERIZOWTHAT 5,
ZHE7S CGMP BB L HBS T 2 & & . ZOMBITER S5, HBEIC k> TL FHED
CGMP BT B > A7 LOERICBET 720, LV FHEMICHPsh D, FE7 v
YORBICIE, TOR 7V a Y OME VAT LEFHE LT B EBET L R E O CGMP i &
JARLERDEEN TN D, ALFEORBITHFEELTH S,

III. CGMPS AND THE CONCEPTS OF MODERN QUALITY SYSTEMS
GMPS & HTDE v AT LD

Several key concepts are critical for any discussion of modern quality systems. The following concepts
are used throughout this guidance as they relate to the manufacture of pharmaceutical products.

BROME S AT baikimd 2 L THERMENH 5, UTOBEEIE, ERGORGE 2B
TR, KA X AZ@ L THEH STV,

A. Quality &'E

Every pharmaceutical product has established identity, strength, purity, and other quality
characteristics designed to ensure the required levels of safety and effectiveness. For the purposes of
this guidance document, the phrase achieving quality means achieving these characteristics for a
product.

TARTOEREMT, LER VLD LA E RIS D L ) ICRFF ST AT T«
T, HREE, W, BLOZOMOMERMEELHLL TWD, KUA X ZADHBIDOTZDIZ,
B ZENRT D E VI RIUT, "AEDOINOORMELZERT D Z L E2EWT 5,

B. Quality by Design and Product Development 7 %A > L BGBARIC L 2 RE

Quality by design means designing and developing a product and associated manufacturing processes
that will be used during product development to ensure that the product consistently attains a

predefined quality at the end of the manufacturing process.5 Quality by design, in conjunction with a
quality system, provides a sound framework for the transfer of product knowledge and process
understanding from drug development to the commercial manufacturing processes and for post-
development changes and optimization. The CGMP regulations, when viewed in their entirety,
incorporate the concept of quality by design. This guidance describes how these elements fit together.

RENZ L D mE &1F, RET 0 A0OKEKICHMNHEINER SN B 2 MRITERT S
Z e aRREET S7-0Is, Bk JOREBFE TSN Sh o BEEGE T v 2 2@t LU
PR 2 2 L2BHT 5, ERMBAFENOEENRIE Y 0 2~0f il L7 r e 2
HROIRE, BRLOMHBEZROLE L iEbOT-O DR T L — LT — 7 gl 5,
CGMP #liilli%, &k LTRAT, BEHZ L D2MEOMEEL ] AnTWnWS, ZOF5/&T
. ZNHDEZERED LI ITHAED S > TN LT HONWTIEAT 2,
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C. Quality Risk Management B Y A7 « XTI A b

Quality risk management is a valuable component of an effective quality systems framework.
Quality risk management can, for example, help guide the setting of specifications and process
parameters for drug manufacturing, assess and mitigate the risk of changing a process or specification,
and determine the extent of discrepancy investigations and corrective actions.

B Y AT « = Rx VA MI, RNBREEV AT AT L—LT— 7 OEBE/LEREZETH

O

B Y A7« w2 VA NI BIAE EERLREGEDIZDOMRRE T rE ANT A —F DR
E, T AFEIIARELEE T L) 27 OEER L0, ~EG0iER L O ERE
DFPAZREST D FIT &2 5,

D. CAPA (Corrective and Preventive Action) CAPA (BIEB XU FEHHEE)

CAPA is a well-known CGMP regulatory concept that focuses on investigating, understanding, and
correcting discrepancies while attempting to prevent their recurrence. Quality system models discuss
CAPA as three separate concepts, all of which are used in this guidance.

CAPA [T L < HI LTV D CGMP il OB & T, BRI DICAAEAEOFRA, BfE, &
FEICEADRBEINL TS, WEY AT LAET/LTIE. CAPA % 3 SO/ T Tl 5.
KA F L ATIEFDOTRTEHNTWD,

» Remedial corrections of an identified problem

* Root cause analysis with corrective action to help understand the cause of the deviation and
potentially prevent recurrence of a similar problem

» Preventive action to avert recurrence of a similar potential problem

REE DR & R 1E

SJEIEFAEIC X DRARE SIS Z 0 | B OBHR OB L, RO RBEOBIE 2 BEIZ T
Bid %

[ DAL RTE DO T8 & BB 2 720 O PRIRSE

E. Change Control ZEFE&EH

Change control is another well-known CGMP concept that focuses on managing change to prevent
unintended consequences. The CGMP regulations provide for change control primarily through the
assigned responsibilities of the quality control unit. Certain major manufacturing changes (e.g.,
changes that alter specifications, a critical product attribute or bioavailability) require regulatory filings
and prior regulatory approval (21 CFR 314.70, 514.8, and 601.12).

EHEERIT, FAAENTWVWSCGMP D 5 —oDATHY . BERLAEWGERZT-DIC
ERAERTHZ LICHEAEZES, CGMPHfllL, ZHEEHAL LICHEEHTMICH Y YT
ODNTEEMLEE LTS, FFEDA Yy —RBEOEE (i, Ak, EELRESBEMEE I
AFTT ATV T 0 OEE) X, HBEYR~OJgEH & FRiORH Y /I K5 EKEPMET
»5 (21 CFR314.70, 5148, BX1601.12) ,

Effective change control activities (e.g., quality planning and control of revisions to specifications,
process parameters, procedures) are key components of any quality system. In this guidance, change
is discussed in terms of creating a regulatory environment that encourages change towards continual
improvement. This means a manufacturer is empowered to make changes subject to the regulations
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based on the variability of materials used in manufacturing and process improvements resulting from
knowledge gained during a product’s lifecycle.

ARETEINEE) (B AX, SEFER IO, ek ART A—2 FIHOUGETEH)
I, HHWLMEI AT LAOBRERBERTH D, AKTA X AT, MRS m T 7o
A AARET D HHIBREOME L WO BLEND, ZHEIZOWTHEm L TWD, HEy, UG
¥, WEIHEH SN OIMBOZEMES KON /-ED T4 7 A 7 V28 L THE LI
HEICE D7 n e ZADWFITHASE | BBIONRLERLERZMADERE G2 BN,

F. The Quality Unit HE=2=v b

Many of the modern quality system concepts described here correlate very closely with the CGMP
regulations (refer to the charts later in the document). Current industry practice generally divides the
responsibilities of the quality control unit (QCU), as defined in the CGMP regulations, between quality
control (QC) and quality assurance (QA) functions.
ZIZTHHENTODHRDOME L X T LAOWEDZ < 1F, CGMP Bl & 5 1258 12 BE
LTV (AXEOHRIOTF¥— bR T 52 L) . BUEOEFUEITCIL, @% . CGMP
BRAITER SN TV D Lo, EEEEM (QC) & inEfRiE (QA) PO [ ThnE & 2
HF (QCU) OEMEZDHEL TS,

* QC usually involves (1) assessing the suitability of incoming components, containers, closures,
labeling, in-process materials, and the finished products; (2) evaluating the performance of the
manufacturing process to ensure adherence to proper specifications and limits; and (3) determining
the acceptability of each batch for release.

* QA primarily involves (1) review and approval of all procedures related to production and
maintenance, (2) review of associated records, and (3) auditing and performing/evaluating trend
analyses.

SREEBIZIE, BEROFEHAGEND, (1) AFEM. B, S 700, LEAM

B B LOSEaOBEAEEEZF N5, Q) RET o A0MELZRHME L T, @Y R Ekk

EHIFRICHERL L TV D Z L 2l 5, (B) BNy FOKRBAIEZRET D,

QA IZiE, FEIZ (1) AEPELFRTICHET LT XTOFIEDO L B2 —L7KGE,  (2) BE#EL =

—Fovea—, 3) It oA & FATAHENE TN D,

This guidance uses the term quality unit7 (QU) to reflect modern practice while remaining consistent
with the CGMP definition in § 210.3(b)(15). The concept of a quality unit is also consistent with
modern quality systems in ensuring that the various operations associated with all systems are
appropriately planned, approved, conducted, and monitored.

RAA X ATIE, §2103 (b) (15) O CGMP EFE L DAL BN S BROEST
R D72 DIE RN 7 (QU) W) HREEMH L T o, aBERAMAOM&IE, 3
TOYAT MIBET 2 & F S ERAMEEPSEYNCFIE, KRR, FEhi, BLOERsND Z &
ERFET D LWV O T, BIROBE Y AT L& B FHE LR,

- 7 Generally, the term quality unit is used in this guidance. However, quality control unit is used

- when directly quoting parts 210 and 211.

BN, ATAF A TR TEEAL) v EEMER SN TWD, 2E L, mE
CEBHALIE, B 210 BL U211 ZEHESIH TS L EICHEH S5,

The CGMP regulations specifically assign the QU the authority to create, monitor, and implement a
quality system. Such activities do not substitute for, or preclude, the daily responsibility of
manufacturing personnel to build quality into the product. The QU should not take on the
responsibilities of other units of a manufacturer’s organization, such as the responsibilities handled by
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manufacturing personnel, engineers, and development scientists.® Manufacturing personnel and the QU
are both critical in fulfilling the manufacturer’s responsibility to produce quality products

CGMP BifiliL, SE AT LzfEpk, B, B LOER T SHEREZ QU ICHMEIZHIY 4 TT
W5, TOLDRIEENT, BomE 2 LS5 & v ) EHYEFEOR %E’Jiﬁ E2 R
TLHLOTHHRT 2O THRY, BERYE, = v=7 FHENFENEET LSBT
&, BHEFEE OMBOMOEII OFEE QU 23R 5 ~N&E TiEewn ¥, RIS YH & QU I
man B ORI A2 ST 5B ERFEOBREE R T ETHERETH D,

Other CGMP assigned responsibilities of the QU are consistent with modern quality system approaches
(§ 211.22):

fthod CGMP 2310 24 T7- QU D EAEIL, BIROWES AT LADT7 Fu—F L —H L Tn5
(§211.22) .

» Ensuring that controls are implemented and completed satisfactorily during manufacturing operations
= Ensuring that developed procedures and specifications are appropriate and followed, including those
used by a firm under contract to the manufacturer
* Approving or rejecting incoming materials, in-process materials, and drug products
* Reviewing production records and investigating any unexplained discrepancies
HMUEFREPICE B ERICFE M S, BT TD821T 5,
HERE LF L TV L RENMER T2 b0 b E D, BiF Sz FIAS XL OMAER#E Th
D, ZNUCHESTWVWD Z & 2l 5
AR, RN, B K OERESOAKREITENT
JEpERidk e RE L, JRARHOR Bz ifiid 5,

Under a quality system, it is normally expected that the product and process development units, the
manufacturing units, and the QU will remain independent. In very limited circumstances, a single
individual can perform both production and quality functions. That person is still accountable for
implementing all the controls and reviewing the results of manufacture to ensure that product quality
standards have been met. Under such circumstances, it is recommended that another qualified
individual, not involved in the production operation, conduct an additional, periodic review of QU
activities.

B VAT AO T T, @%., "B o ABRGHM, WS, X0 QU IFhAT
LIeEETHDHLETHS héo TR BNTRILTIE, — ANDOREADERE & SE O T DO
REAZIRIZTZENTED, TDOANE, +T @%fi%%ﬁm L. o mERENm- ST
WD Z L ZERT HTOICHEDRREZ L Ea—T 52 LIZH L TEEN DD, TOLIR
RPUT T, EEFENCEE L TO2RWBIOAEKRE D, QUIHEIOIBEMOEHH L E 2 —
BIMT D LRSS,

G. Six-system Inspection Model 6 RHREET /L

The FDA's Drug Manufacturing Inspection Compliance Program, which contains instructions to FDA
personnel for conducting inspections, is a systems-based approach to inspection and is very consistent
with the robust quality system model presented in this guidance.9 The diagram below shows the
relationship among the six systems: the quality system and the five manufacturing systems. The quality
system provides the foundation for the manufacturing systems that are linked and function within it. The
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quality system model described in this guidance does not consider the five manufacturing systems as
discrete entities, but instead integrates them into appropriate sections of the model. Those familiar with
the six-system inspection approach will see organizational differences in this guidance; however, the
inter-relationship should be readily apparent. One of the important themes of the systems based
inspection compliance program is that you have the ability to assess whether each of the systems is in a
state of control. The quality system model presented in this guidance will also serve to help firms
achieve this state of control.

FDA O[3 BUERAEST 7' 1 7 7 ML, MEZFET 5 FDABEEE~DOA VA NT 7Y
A EELLOTHLIN, TNEIERIIHTEHVAT LAR—ADT Tu—FThh, KiA
B A TRRENTWLRERNE Y AT AETICHO T—H L TWD, FTORIZ., WE
VAT LEEODRES AT AL NS 6 0DV AT AMOBRERLTNS, WEY AT A
X, TOHRTY 7 SHERET 2RE S AT AOHM AT D, R4 X A TSN
TWAHRE Y AT LAET VL, S5OORLES AT Ao T 47 4 L BT 0TI
<, ENDLEETNVOEYRE 7 v a NIiET D, 6 VAT AREOT F'r—F|ZREHE L
TWDNIE, ATA X2 A TIIHBEOENEZHEST 5 TH A5, LonL, MABRIIESIC
HoNERD, VAT AR—AOKEYF S0 ST LOERERT—~D 1 OlF, &L AT A
NEFREEICHOIMNE I D ETMITEL 2L ThHD, ATA XU ATERREN TN D E Y
AT HET VI, BENZOFERREZZENRTLITFHT L LR THA I,

1 9 See Reference #2; This inspectional approach is currently in use by CDER and by CBER for

- blood and blood product inspections. CBER and CVM are developing a similar approach for drug
- product inspections.

- Reference #2 2, Z OBREBEITEITRA., MERBER L OMREAIBE D 7= 12 CDER B
D XONCBER IC L o> THEH &L TV 5, CBER & CWW IZERSMED - O DRED T 7 u—
CFEBEELTVD,
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IV. THE QUALITY SYSTEMS MODEL S/& Y A7 AET /L

The goal of this section is to describe a model for use in pharmaceutical manufacturing that can help
manufacturers comply with the CGMP regulations. It should be noted that implementing an effective
quality system in a manufacturing organization will require a significant investment of time and
resources. However, we believe the long-term benefits of implementing a quality system will outweigh
the costs. "

K7 a0, RIEREE D CGMP Bl 2 IHF 3 2 DIRILS, BEEEE TR 572
OOETNEHWAT DL THD, BEMEHTHRORME Y AT A& F T 51213, i

D OWFEI L ) Y — ADEENLEIIR D, Lo, MEVATLAEEAT L Z & ORMINS
Mg =2 bz bR LR L T2,

| This section describes a robust quality systems model that, if properly implemented, can provide the |
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controls to consistently produce a product of acceptable quality. Where applicable, the relationship
between elements of this model and CGMP regulations is noted. At the end of each section, a table
shows how the specific CGMP regulations correlate to the elements in the quality systems model. As
already explained, many of the quality systems elements correlate closely with the CGMP regulations.
It is important to emphasize that this guidance is not recommending new regulatory requirements. The
guidance is intended to provide recommendations to manufacturers who are implementing, or plan to
implement, a quality systems model to help them comply with CGMP regulations. FDA regulatory and
inspectional coverage will remain focused on the specific CGMP regulations.

A7 va Tk, @UNICEESNTOIUL, FRATRERMEORMEZ B L TAEET LT
ODOEHAERMTE D, BERNWE VAT AT IVIZOWCHIAT S, Z4T28%81%, 2
DOETINOHEFEE CGMP Bl OMOBRNTHE I TND, &7 v a v ORklc, RIC,
FeED CGMP Bl & fE v AT A ET NVOEFE L OMBEBEFREZ RS, T TICHBLEL D
2. BV AT AEH DL X CGMP il L B L T\ D, KU A F v A TH L
BB ZHERE L T ARWZ L 2T ENEETH D, KT Z A, WEY AT
AETNEFIELTND, FEFEELFE L W AHHEEETCIZ, CGMP il ~D HEHL % 3 5%
THED ORI 5 2 L2 HE LT 5, FDA OHIHIE L OEEE D S &6 1 1.

5| & fit & HrE D CGMP HilcEF 4 5,

The model is described according to four major factors:
* Management Responsibilities

* Resources

* Manufacturing Operations

* Evaluation Activities

ZOETNE, 4ODERBERIUE > THMA STV D,
XU A L NDOEE

Y=

ME AR — g v

S E)

In each of the sections that follow, the specific elements of a robust modern quality systems model are
described. When elements of the quality systems model correlate with specific CGMP regulations, this
correlation is noted.

PLFOKtE 7 va Tk, BETHMRNRGE Y AT LT IVOREDERIZHOWTHAT
Ay WEY AT AETILOBEEZENEFEDO CGMP HH LA A L X, ZoMBEIZER S
%)o

A. Management Responsibilities &= T

Modern robust quality systems models call for management to play a key role in the design,
implementation, and management of the quality system. For example, management is responsible for
establishing the quality system structure appropriate for the specific organization. Management has
ultimate responsibility to provide the leadership needed for the successful functioning of a quality
system. This section describes management's role in developing, implementing, and managing a
robust quality system. There is some overlap with the CGMP regulations in this section (see the table
at the end of the section).

BNROBERGEAT AT LT /VE, BV AT AORGE, £, B LOFEIZBWTEE
IARE|Z RI-9 2 L B EFIIRDTWE, HilziE, v~ A v MIEEOMRBRICE L g
VAT AESE RN T A EEND D, RV AL MI, BB VAT AT IEEICHEEIY ST
DIV ER ) —H =y TEFETDHEVIRENREEEZA- TS, KtV v a T,
BV Y AT AR BAgE. FE BRI OVEHT ABROEHEOKENCHOWTHAT S, A
7 v a T, CGMP Ol & —HMEEHEL TWD (B7 v arKeBDREZR) |
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1. Provide Leadership YV —5"—2 > 7' DXHE

In a robust, modern quality system, senior management should demonstrate commitment to developing
and maintaining their quality system. Quality system plans should be aligned with a manufacturer’s
strategic plans to ensure that the system is part of the manufacturer’s mission and quality strategies. For
example, quality systems departments normally have equal standing with other departments within an
organization. Quality systems staff are effectively integrated into manufacturing activities and are
involved in activities such as nonconformance investigations. Senior managers set implementation
priorities and develop action plans. All levels of management can provide support of the quality system
by:

EECERIWE Y AT LTI, EREERIIME S OME > A7 AOB% LR ~D 2
v NAV NERTEDOET D, WEYAT LFHEIX, AT A0NREEE Offia ks X OV R
EO—ETH D Z & aHREICT H-OICHESE OMIKKGHB EEESEDI b0 ET D, &
21, WE VAT AEMITEE ., RN OMOEM & RSO ZFRZNTWD, WEYAT
LAH s T XEGETRENC RIS SN TEY . REGHRE R EOIFENZ#ED > T\ 5,

ARE BT, FEMEOBENAM AR E L, [TERIBARET S, TXTOL-LVOFEHEEL,
PFICE s THEY AT LOHR— Nt tx 5,

 Actively participating in system design, implementation, and monitoring, including system review (see
IV.AS)

» Advocating continual improvement of operations of the quality system

* Committing necessary resources

AT AL Ea—, VATFALEa—, B o) S ~0BN SN IV.AS A5
B

N Y AT LD TEH Ok R i A HEtE

MBI DN

In a robust quality systems environment, all managers should demonstrate strong and visible support
for the quality system and ensure its implementation throughout the organization (e.g., across multiple
sites).

BRIERME Y AT LABREETIE, TR TOFHEDRME AT AT 2N TRICARA LY
R—haR L, MfERET (e AIFEBDOT A MTbleoT) ZOREEHRITT DMLE
VAL YR

All managers should encourage internal communication on quality issues at all levels in the organization.
Communication should be ongoing among research and development, regulatory affairs, manufacturing,
and QU personnel on issues that affect quality, with management included whenever appropriate.

TRCOFHEIL, MBENOTRTO LV THEMBEICET 2N aIa=r—va %k
Wh T 2 LERH D, WEICHEEL 2 HMEICOWT, AF7ERRE. HllY R, fE, B X
DCQUHYEEDM T a=r— g VINEEIIZITON D LERH D,

2. Structure the Organization Fik DI

When designing a robust quality system, management has the responsibility to structure the
organization and ensure that assigned authorities and responsibilities support the production, quality,
and management activities needed to produce quality products. Senior managers have the
responsibility to ensure that the organization’s structure is documented.

REQMEI AT LERGITHLE, v A2 VA MIMBEEL, BV U TONTHER L
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HIEAEME O 2 EES 5 DOICHERAEE, WH, BIOEHEHZ YA —-r95L89
T 2HEERD D, EARE PRI ﬁ%@%L#iikéhfwé L BT D HEND
Do

All managers have the responsibility to communicate employee roles, responsibilities, and authorities
within the system and ensure that interactions are deﬁned and understood.

TANTOEEFIL, Y AT LNOWEEDOKE, Bt BIOMHRZIEEL, AENERB X
VHEfE STV Z & 2RI 2 HIEZA S 9 o

An organization also has the responsibility to give the individual who is appointed to manage the
quality system the authority to detect problems and implement solutions. Usually, a senior manager
administers the quality system and can, thus, ensure that the organization receives prompt feedback on
quality issues.

MARITEZ, WEV AT LAEEHT LD Em SN BAS, B2 USEIRR 2 5347
ﬁ‘é*@ﬁﬁ%’@zéfﬁﬁﬂ&é SGINN tf&£@%ﬁ>%’§/?<7b%££§bfb\éf_ . Rk
SR E RIS 2R R T 4 — RNy 7 SIS Z LR TE D,

3. Build Your Quality System to Meet Requirements —ZZ{F 2 7= 7 o > X 7 A DELZE

Implementing a robust quality system can help ensure compliance with CGMP regulations related to
drug safety, identity, strength, quality, and purity. Under the quality systems model, the Agency
recommends that senior managers ensure that the quality system that is designed and implemented
provides clear organizational guidance and facilitates systematic evaluation of issues. For example,
according to the model, when documenting the implementation of a quality system, the following
should be addressed:

B NVE Y AT A EBATHZ LT, OB, TAT T 474, ME, WE. #iE
\ZB89 % CGMP il ~DO UL A I T H Z LM TE D, WEV AT AET LD F TR
WRE, EARE BN, BREF S NI ST b E/XTAW%%&ﬁﬁﬁ4&/x%ﬁﬁb
MK R RF M A RS T 2 2 L 2 RGET 5 2 L2 HERT 5, e xiE, EF VI
X, WEVAT LAOREECET D L E L, ROSITHLT DR H D,

» The scope of the quality system, including any outsourcing (see IV.B.4.)

e The quality standard that will be followed

» The manufacturer’s policies to implement the quality systems criteria and the supporting objectives
(see IV.A4.)

» The procedures needed to establish and maintain the quality system

TR = T EEE Y AT LA (IV.B4 25 M)

BE D & SE LY
-WE/XTA%ﬁk%@iﬁa%%%mﬁétwmﬁL%ﬁ@ﬁ%(WA4%%%)
B VAT DB LHERF T A T2 DI B e FIIE

It is recommended under a modern quality systems approach that a formal process be established to
change procedures in a controlled manner. It is also recommended that, when operating under a quality
system, manufacturers develop and document control procedures to complete, secure, protect, and
archive records, including data, which provide evidence of operational and quality system activities.
This approach is consistent with the CGMP regulations, which require manufacturers to establish and
follow scientifically sound and appropriate written controls for specifications, plans, and procedures
that direct operational and quality system activities and to ensure that these directives are accurate,
appropriately reviewed and approved, and available for use (see the CGMPs at § 211.22 (c) and (d)).

BROWEL AT &« 770 —=FOF T, BHSNIEHETFIRZLES 572D OIEAR
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TR RAEMNLT HZ ER RIS, WEIV AT AO T CTHEAT AGA, BEES X, E
B LORE Y AT AOIFB O AT 5, 7 — X 2 G Teitska ek, R, Ri#&. B
JFORET DO OEHRFIEZAE L XE T 52 b cns, Zo77n—Fi%, &
MBLCRE T 2T LOEI 2R T D048, Gl BLOFIEIZOW T, BRI s) T
WO LFEIC LD EH M L TEST L, 25 OFENIEM CEEICRE S WKR I D
Z L ERAET D CGMP il & —E L, EHWRETH S (§211.22 (o) LY (d) D CGMP
2ZM)

4. Establish Policies, Objectives, and Plans ~ 77#f, HHJ, 5L NG DFE

Policies, objectives, and plans under a modern quality system provide the means by which senior
managers articulate their vision of and commitment to quality to all levels of the organization.

HROMEY AT LD FTOEr, R, BXOGEIL, BREFHBRSHEBEOTXTo L
JUZXF LT, BT A2y a st asy b ALY NEAKIZT 7200 FE 224t
35,

Under a quality system, senior management should incorporate a strong commitment to quality into the
organizational mission. Senior managers should develop an organizational quality policy that aligns
with this mission; commit to meeting requirements and improving the quality system; and propose
objectives to fulfill the quality policy. Under a quality system, to make the policy relevant, it must be
communicated to, and understood by, personnel and contractors (if applicable) and revised, as needed.

E VAT LD T TIE, ERREBRBRI IR OEMICRE A~V a Iy M A MRS AR
HbDET 5, ERHEHRIT, Z OmIh o TS0 ME A EZRET DM ERH D,
TREWIZ L, WEV AT LEEET LI EEMRT S, WEHEERT 00 HNE
RBET D, WEVATLADOTTIE, F#EEEREOH D DT 272012, FUTEERB X
VRS (ZYUT556) EESH, B, LEISUTEET SR TR b6k
U,

Managers operating within a quality system should define the quality objectives identified for
implementing the quality policy. Senior management should ensure that the quality objectives are
created at the top level of the organization (and other levels as needed) through a formal quality
planning process. Objectives are typically aligned with the manufacturer’s strategic plans. A quality
system seeks to ensure that managers support the objectives with necessary resources and have
measurable goals that are monitored regularly.

pE Y AT AN TEE T EHE T, WE T2 R T 5720k E Sz B BIE A2 E R
TOMEND D, EREBRT, B E R 7 v A2 U T, anE BRSO & -
ML~ (BLOREIZSETO L-UL) TERSND KO ICT 208 R H 5, HHJITE
. RS OMIKEHE & —B LT\ D, WEYVAT AL, BEHENLERY Y XA THEL
YaR— b L, EMICER SN S RE TR AR 2RI S L 212850 5,

Under a quality systems approach, managers would use quality planning to identify and allocate
resources and define methods to achieve the quality objectives. Quality system plans should be
documented and communicated to personnel to ensure awareness of how their operational activities are
aligned with strategic and quality goals.

WE VAT L s T —F O F T, FEEILWEHEZHEHALTY Y — R 2558 X OE|
VYT, WEBELZERTAILOOFEEZERT D, WEV AT AFHEZCE L, HYFE
WEEL T, ZOEKIEEFNERK EB IO E EOBEE EO LI L TWDEME
T AL o175,
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5. Review the System > X7 ADEH L

System review is a key component in any robust quality system to ensure its continuing suitability,
adequacy, and effectiveness. Under a quality system, senior managers should conduct reviews of the
quality system’s performance according to a planned schedule. Such a review typically includes
assessments of the process, product, and customer needs (in this section, customer is defined as the
recipient of the product and the product is the goods or services provided). Under a quality systems
approach, a review should consider at least the following:

VAT AV E o —, Mk E AN, MU ME. BXOEMIEE R T A0, BN,
HUATANIBITAEERELZTHDH, WMEVATLAO T T, EAEBEE X E Sz X
T a— s CTREY AT LD T —~< 2 AD L E2a—%2{TH9bDET5H, ZDL9H
LB a—ZiE, @, et x @ BIOEEO=—XOFHMIREEND (Ktr v
3 T, BRI OZEF L L TERIN, MR ESNLELEZIT— A TH
%) o BWEYVATL-T7a—FOFTIH, LE2—3VRL LB UTEEETILNEND
%

= The appropriateness of the quality policy and objectives

« The results of audits and other assessments

» Customer feedback, including complaints

 The analysis of data trending results

 The status of actions to prevent a potential problem or a recurrence

» Any follow-up actions from previous management reviews

« Any changes in business practices or environment that may affect the quality system
(such as the volume or type of operations)

* Product characteristics meeting the customer’s needs

WE B L OB O 2

AR RIS L OV At O FEAR
EEEGDEENLDT 4 — KRy T

o7 — X OAFE [ S3HTHE R D 5347

TEAER R RIE £ IR LT D 2O DITEI D AT — X A
HIEIDT R AL FLEa—nbDT7 41 —7 v FiEH)
CWE VAT DI E 2 D AR D B D pEEIECER R D& L
(BED B L)

JHH D = — R il T TR R
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When developing and implementing new quality systems, reviews should take place more frequently
than when the system has matured. Outside of scheduled reviews, the quality system should typically
be included as a standing agenda item in general management meetings. In addition, a periodic review
performed by a qualified source, external to the organization, may also be useful in assessing the
suitability and effectiveness of the system.

FLOVEDO VAT AR LEET DL EEIT, VAT ARRALT-EE I bEE LY
2a—%{TH9bDET 5, TESNELE2—DATIE, WEY AT LTRSS HD
WRBEER L LTEENDI LD LET D, X5, MO H D ERD D DIERIFIC X
LHEMBZZ LV E2—b, VAT AOMEEM &G MEE TN 5 OISO,

Review outcomes typically include:

« Improvements to the quality system and related quality processes
» Improvements to manufacturing processes and products

* Realignment of resources

L E 2 —DOfERITITEERO L ONREEND,
SHE VAT ABIOMET A ME Y o ADLE
JHUE TR & f S DU E

U Y — 2D

Under a quality system, the results of a management review would typically be recorded. Planned
actions should be implemented using effective corrective and preventive action and change control
procedures.

ME VAT LD FTIE, v AX VAV M Ea—OfRITEFELsRS D, FHlE Sz HiE i,
PR R IERER LOTFUHER O NCAEEHRFIHE N TEBSNL D LT 5,

The following table shows how the CGMP regulations correlate to specific elements in the quality
systems model for this section. Manufacturers should always refer to the specific regulations to make
sure they are in compliance.

’DFIT, CGMPHEINAL 72 a v OWEY AT LAETLVOREDERZ L Eo L 5 ICFE
THNERLTWD, SEEFIT, FFEORHZFICSHR LT, ZNORERLTWNDH I L
TR T DN D D,

21 CFR CGMP Regulations Related to Management Responsibilities
#REFAEICEIY % 21 CFR CGMP #A|

Quality System Element Regulatory Citations
BV AT LB Bl oo 5 | &
1. Leadership V —%—3 > 7 —
2. Structure 3 Establish quality function: § 211.22 (a) (see definition
§ 210.3(b)(15))

Notification: § 211.180(f)

3. Build QS QS D% QU procedures: § 211.22(d)

QU procedures, specifications: § 211.22(c), with
reinforcement in: §§ 211.100(a), 211.160(a)
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QU control steps: § 211.22(a), with reinforcement in §§
211.42(c), 211.84(a), 211.87,211.101(c)(1), 211.110(c),
211.115(b), 211.142, 211.165(d), 211.192

QU quality assurance; review/investigate: §§
211.22(a),
211.100(a-b) 211.180(f), 211.192,
Record control: §§ 211.180(a-d), 211.180(c),
211.180(d),
211.180(e), 211.186,211.192,211.194,
4. Establish Policies, Objectives and Procedures: §§ 211.22(c-d), 211.100(a)
Plans J5#t, HBYI L OFHEOFfENL

5. System Review T A7 AL E = —| Record review: §§ 211.100, 211.180(¢), 211.192,
211.198(b)(2)

B. Resources U Y—X

Appropriate allocation of resources is key to creating a robust quality system and complying with the
CGMP regulations. This section discusses the role of resources in developing, implementing, and
managing a robust quality system that complies with the CGMP regulations.

OGRSy %, SRIE 22 S AT A EHESE L. COMP U &5 S 5 2 DT 5.,
A7 v a Tk, COGMP RN HER L7 BRERE S 2T L2 BgE, 8, B O
HEED Y ) — ZDEENZ SN T T 5,

1. General Arrangements ——#ZH97CHL V) 7460

Under a robust quality system, sufficient resources should be allocated for quality system and
operational activities. Under the model, senior management, or a designee, should be responsible
for providing adequate resources for the following:

FRERE S AT LD F T, WEY AT L EEREINCHS72 ) Y —2ARnE D 4 THrn5
bDETH, ETNAOFTIE, BREIRE., /2034 Sh-EYERN, L TFO=0Ic+45
U Y—AERMETEEFEEEAI DD LTS,

» To supply and maintain the appropriate facilities and equipment to consistently manufacture a quality
product

» To acquire and receive materials that are suitable for their intended purpose

» For processing the materials to produce the finished drug product

= For laboratory analysis of the finished drug product, including collection, storage, and examination of
in-process, stability, and reserve samples

EEE OB A — B L CRIEY S 2 OE) ik B & ORI K ONERY

AR E R A 2 TS S 72 DI T A Ok

SR PR REERE, RENE, BELOTEY TV OREEE T, RERE T O R
= K

2. Personnel Development A£f &k

Under a quality system, senior management should support a problem-solving and communicative
organizational culture. Managers should encourage communication by creating an environment that
values employee suggestions and acts on suggestions for improvement. Management should also
develop cross-functional groups to share ideas to improve procedures and processes.
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mE AT LOF TR, ERREBERIIFIER & = X 2 = — 3 g UalRe ek A SRy
THbDET L, BHEIL EEBORELZHEAL, ABEOLZODRBIZESWTTEIT S
REZWETLHZLICL-T, ala=r—rvalaRBETLI2b0LT5H, £, w1 TA
YNNI FIERS T RAERET L2007 AT 7 HIET LD OMRERITL D 7 — 7
2R T DMEND D,

In a quality system, personnel should be qualified to do the operations that are assigned to them in
accordance with the nature of, and potential risk of, their operational activities. Under a quality
system, managers should define appropriate qualifications for each position to help ensure that
individuals are assigned appropriate responsibilities. Personnel should also understand the effect of
their activities on the product and the customer. Although QU personnel should not take on the
responsibilities of other units of the organization, these personnel should be selected based on their
scientific and technical understanding, product knowledge, process knowledge and/or risk assessment
abilities to appropriately execute certain quality functions (this quality systems feature is also found in
the CGMP regulations, which identify specific qualifications, such as education, training, and
experience or any combination thereof (see § 211.25(a) and (b)).

VAT ATIE, BEIL, TOESIEBOMEER LOWENR Y A7 25 0T, H¥FEI
BV Y TCONTEEEERTTODEREROULERD D, MEV AT LAO T TlE, FEHE L
RIOva NE G EHR LT, EACEY AR ERE D S THNS L HICT ANLEER
b5, HEFITEL, O OIEHNRELCHEICE X DB OWTHEET HILEND D,
QU Y F I THME DM DO D EEE B & Z 1T D RE TIERVN, 25 O Y F TR
BLOEABRAE, A, e AHEB L OWERITY A7 78R A MEINIZHE SN
TERIREND LD ET D, ZORKIT, BE. IR, BB, Fixznoofissbii s
DFFEDOEKZRET S CGMPHANZH H 5 (§211.25 (a) BEW (b)) 2&M)

Under a quality system, continued training is critical to ensure that the employees remain proficient in
their operational functions and in their understanding of CGMP regulations. Typical quality systems
training should address the policies, processes, procedures, and written instructions related to
operational activities, the product/service, the quality system, and the desired work culture (e.g., team
building, communication, change, behavior). Under a quality system (and the CGMP regulations),
training should focus on both the employees’ specific job functions and the related CGMP regulatory

requirements.

SWE Y AT LD T T, M7 b L—=0 2%, EEB DN ER L ORERE L CGMP Hil o B
RIZKEIB L TS Z L ZRAET DT DICARRI R TH D, WA WEV AT AL —=2 7
X, EA LoiEE), ®A/Y—E A EVAT A, BXOZEE LWEBEG UL (F—AE AT
4 VT, ala=—var, BER ATERE) BT L5, ek A, FIE, BLOE
I LD RICHLT D LERDH D, WEV AT LA (BLXOCGMP ) O FTiE, L
— = U VIR B A ORE L B 5 CGMP LB o FIcE S A2 Y TH b0 E T 5,

Under a quality system, managers are expected to establish training programs that include the following:
 Evaluation of training needs

« Provision of training to satisfy these needs

« Evaluation of effectiveness of training

* Documentation of training and/or re-training

EY AT LD T T, BHEIIUTZE N —=0 2770l T A5t 5 2 LS
n<Tnsd,
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When operating in a robust quality system environment, it is important that managers verify that skills
gained from training are implemented in day-to-day performance.
BRERWEDOY AT ARETENT 256, BHEN ML —=0 PO/ AFARH 2D
INT = VA EIN TS Z L2 fERTHZENEETH D,

3. Facilities and Equipment Z M55 L OV

Under a quality system, the technical experts (e.g., engineers, development scientists), who have an
understanding of pharmaceutical science, risk factors, and manufacturing processes related to the
product, are responsible for defining specific facility and equipment requirements.

phE VAT AO T T, RER U A7 R B IO ICHEE S 5 /G T v R iZon
THMEL TODEINEME (mv=7 FAREBZEERE) . FEDRRS L OO
e ERTLEMEEA D,

Under the CGMP regulations, the quality unit ( QU) has the responsibility of reviewing and approving
all initial design criteria and procedures pertaining to facilities and equipment and any subsequent
changes (§ 211.22(¢)).

CGMP HHID T Tid, dvBEHAL (QU) &, Mk & itk LU DRDOEHITET 54T
DYRREHEEL FHZ L B2 —B X OWEKRT28ERH D (§211.22 (o) ) .

Under the CGMP regulations, equipment must be qualified, calibrated, cleaned, and maintained to
prevent contamination and mix-ups (§§ 211.63, 211.67, 211.68). Note that the CGMP regulations
require a higher standard for calibration and maintenance than most non- pharmaceutical quality
system models. The CGMP regulations place as much emphasis on process equipment as on testing
equipment (§§ 211.160, 211.63, 211.67, and 211.68) while most quality systems focus only on testing

equipment. H

CGMP HH| O T Tld, BRI Z 72010, HERoRE, WE, Hw. BXOALTF
VANKETH D (§§211.63, 211.67, 211.68) , CGMP HHITiL, 1T & A EDRILSLLI
HNOWES AT LAET LI, ¥V T L—2a AT ATEWEENRLETH
Ho 1FLEAEDE T AT MIRBEEOAE R EZ G DE TV AN, CGMP HiilLatirds
BLFEILL bWF ok 2EEICESAAZBENTVWS (§§211.160, 211.63, 211.67. BL O
211.68) .

4. Control Outsourced Operations S\ HIZ7EF75 D E P

Outsourcing involves hiring a second party under a contract to perform the operational processes that are
part of a manufacturer’s inherent responsibilities. For example, a manufacturer may hire another firm to
package and label or perform CGMP regulatory training. Quality systems call for contracts (quality
agreements) that clearly describe the materials or service, quality specification responsibilities, and
communication mechanisms.

TR =g, WEEEOEAEDEEO—ETHIEN T n AL EITTH-DICR
KOTTE _FLREI ZLadie, T2&X, BEEEIT. CGMPHIHI L —= 7%y
g—IfblL, TV EMNITLH, ERIEETTAEOICHOMERE Y Z B3 H 5, mEVA
T AE, MELETZIIY— e A WEARROEL, BLOWEE A D = X L2 fEICH L7232
¥ OWERE) 2RO T0D,

Under a quality system, the manufacturer should ensure that a contract firm is qualified before signing a
contract with that firm. The contract firm’s personnel should be adequately trained and monitored for
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performance according to their quality system, and the contract firm's and contracting manufacturer’s
quality standards should not conflict. It is critical in a quality system to ensure that the management of
the contractor be familiar with the specific requirements of the contract. However, under the CGMP
requirements, the manufacturer’s QU is responsible for approving or rejecting products or services
provided under a contract (§ 211.22(a)).

E Y AT LD FTIE, MEEF TSN F O L B AR SENC T OB N H 5 =
CEMERTDHEDET D, B DORAZ v 71X, ZOWEY AT M- TR T —<
ZZOWTHYNIZHIFR L OERENDIRETH Y, TS L L0 b REEEE O f,
BHMEITE LWL DOTH D, BAEEOEHRENZNORFEDOEMHFITHEBEL TND I &
PORGET D Z L1E, EIV AT AICBWTHETHS, oL, CGMP EH:0 KT, g
FOQU X, TICH AW TR SN A/ FZIT T — A ARELIZHA T T 5 H T EZA

-

5 (821122 (a) ) .

As the following table illustrates, the CGMP regulations are consistent with the elements of a quality
system in many areas in this section. However, manufacturers should always refer to the specific
regulations to ensure that they are complying with all regulations.

WOFRITTT LI, K7V a D D58 T, CGMPHENIME T AT LDEHR L —
HBLTWD, 7720, 8ETIIEICREDORG 22 LT, T X CORBICHEIL T\ D Z
LERMERTAHAMNERD D,

21 CFR CGMP Regulations Related to Resources

Quality System Element Regulatory Citations
mBE VAT LEFR Bl o> 5| & Bt
1. General Arrangements —
— R B Y IR
2. Develop Personnel Qualifications: § 211.25(a)
NZR15 Staff number: § 211.25(c)

Staff training: § 211.25(a-b)

3. Facilities angl Equipment Buildings and facilities: §§ 211.22(b), 211.28(c),
ik L OB A 211.42 - 211.58,211.173

Equipment: §§ 211.63 — 211.72, 211.105,
211.160(b)(4),

Lab facilities: § 211.22(b)

4. Control Outsourced Operations Consultants: § 211.34
SN REEH OB B

Outsourcing: § 211.22(a)

C. Manufacturing HEZE

Significant overlap exists between the elements of a quality system and the CGMP regulation
requirements for manufacturing operations. It is important to emphasize again that FDA’s enforcement
programs and inspectional coverage remain based on the CGMP regulations. When quality system
elements in this section do not correlate to the CGMP regulations, the guidance makes
recommendations to help facilitate compliance with the CGMP regulations. The language in this
section has been tailored to the pharmaceutical manufacturing environment.

SWE Y AT LDOBERE L BEEEEO 2D O CGMP HIZELE L OBIZIEZ 720 OEENH 5,
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FDA O¥IT7 0 77 & LIRE OB AHIHIL, 51 &HiE CGMP BANZHESNTND Z L &2/
ERFHTHEDREETHD, K7 a OB AT LAEEN CGMP #iil & FHBI L7
W B A Z AL CGMP B DNESF 2 R 525 2 DI L ) IBE 2+ 5, At
7 v a OEREITEERLMEREICEDE THEIL TS

1. Design, Develop, and Document Product and Processes #dn & 72t X D71 FHF,
ZE

In a modern quality systems manufacturing environment, the significant characteristics of the product
being manufactured should be defined from design to delivery, and control should be exercised over all
changes. In addition, quality and manufacturing processes and procedures — and changes to them —
must be defined, approved, and controlled (§ 211.100). It is important to establish responsibility for
designing or changing products. Documenting processes, associated controls, and changes to these
processes will help ensure that sources of variability are identified.

BAROWE v AT 2RERE CIX, BiE SN2 RGO EE R FHE TGP DAL TE
NEZRETHY, TLTTRTOEFE IR L TEENM IO b D LT 5, éeux%gk
fEO T AL FIE, T LTENL~OEHE T, EFIN, ARSI, TLTEERINR
AT 570y (§211.100) , B ARG ELIEFET T L7200 BFLEMNYT 52 LITEHE
Thd, TutvA, BEETIHEEH, BLXOIhbo7T ok R 5L EE LENTDH L
%, ZEYOJRR Z IR E T D DI,

Documentation includes:

» Resources and facilities used

* Procedures to carry out the process

« Identification of the process owner who will maintain and update the process as needed

« Identification and control of important variables

» Quality control measures, necessary data collection, monitoring, and appropriate controls for the
product and process

= Any validation activities, including operating ranges and acceptance criteria

= Effects on related process, functions, or personnel

F¥a A NMZEENLHHD :

offi l S5 EIR & ftiak

Tt AL FITTHHDOTFIE

MEE LT B ARHEFFR L OEH T 5 7' 0 ' AFTaHE O
BB DR E & B

SR EER, MERT—XWE, B, BX O L T a e Rk S ) e B
FNEFIPHC A IEEZ ST H D W D FRGLEE B

BT 5 7ot X, BB, ERITAE~DEE

As discussed under section IV.A., above, the model calls for managers to ensure that product
specifications and process parameters are determined by the appropriate technical experts (e.g.,
engineers, development scientists). In the pharmaceutical environment, experts would have an
understanding of pharmaceutical science, equipment, facilities, and process types and of how variations
in materials and processes can ultimately affect the finished product.

LFiEDEZ7 v a VIVATH UL DIC, 7 1iE, fRRB IO rE AT XA —4 )
WU R EIRREME (Bl 21X, =rv=7, BRRSEE) Lo TRESND Z &AM
T5 2 L AEEFICERT S, SEUKERE T, EMFIIREERE e, R, Bl oo e
T ADOHE, £ L THMER Y ot XA DL EE R IZEKIIC ED X D ITwB% 5 2 5
ICOWTHEL TWAHTHA D,

| Packaging and labeling controls, critical stages in the pharmaceutical manufacturing process, are not
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specifically addressed in quality systems models. However, the Agency recommends that manufacturers
always refer to the packaging and labeling control regulations at § 211 Subpart G. In addition — and this
is consistent with modern quality systems — FDA recommends that, as part of the design process,
before commercial production, the controls for all processes within the packaging and labeling system be
planned and documented in written procedures. The procedures should outline quality control activities
and the responsible positions. Specifications and controls for the packaging and labeling materials
should also be determined before commercial production. Distinct labels with discriminating features
for different products, such as a product marketed with different strengths, should be included to prevent
mislabeling and resulting recalls.

EHELE T 0 AR T2 EEREB THIUELS I OEREHIT, WEVAT LAET IV
iﬁ_ﬁwhfgnfwﬁwottb\é%i\ﬁL%ﬁﬂ%L&n%7A~%G@ﬁ
LB LORREHBH SRS 52 L2 HRT D, é%’\:nﬁﬁﬁ®%gyx%Ak*

BELTWD -7 mEvA0—8E LT, FEAEORNIC BEBLIOERV AT LANOT X
THOF v ADEFIT #Wéh\i%kéﬂtiﬁfiikéﬂfwé FNEIL A E S S
FEBEHOIIEEZWHTI2HDOLET D, AEB LRI MBI OB L OB G pE A

PEDORNIIRESND b D LT D, RARLMHATIRE SN TWDREZR L 57 2 B & Xl
T ORHRZFFOMEND T NN B HMENRH D,

2. Examine Inputs A&

In a modern quality systems model, the term input includes any material that goes into a final product,
no matter whether the material is purchased by the manufacturer or produced by the manufacturer for
the purpose of processing. Materials can include items such as components (e.g., ingredients, process
water, and gas), containers, and closures. A robust quality system will ensure that all inputs to the
manufacturing process are reliable because quality controls will have been established for the receipt,
production, storage, and use of all inputs.

BADOME Y AT LAETF LTI, AJ1EW S HEEIL, Mﬂﬁ%ﬁ%ﬁ’;ofﬁﬂénéﬂ
FITNEO B CTRIEEFIC L > TEESINDINTh DL T, KB ADIH LD D
MEZETe, MEHEZ, MREE Bl X, ko, TetRk, BIOTR) | FiHE, BIO
I —Y xR EOMBEELI ENTED, TXTORAYMOZHE, HFE, RE. BLOYE
FIZOWTHEEHENMHEL SN TWD 2, BRERFEV AT ALY, fETn v 2~0
TRTOBRAYOEEENRIES D,

The CGMP regulations require either testing or use of a certificate of analysis (COA) plus an identity
analysis (§ 211.84) for the release of materials for manufacturing. In the preamble to the CGMP
regulations, these requirements were explicitly interpreted.12 The preamble states that reliability can be
validated by conducting tests or examinations and comparing the results to the supplier’s COA.
Sufficient initial tests should be done to establish reliability and to determine a schedule for periodic
reassessment. As an essential element of purchasing controls, it is recommended that data trends for

L . . . . 13
acceptance and rejection of materials be analyzed for information on supplier performance.

CGMP #ilix, HL&ED 7= OMELORFED T2 DIT/HHFEAE (COA) EFkBlaHr (211.84)

DT A NEITEREZERLTWD, CGMP HBIORTL TIL, 5 OB IXB/RIIZHRR
SINTWND, AISCIZIE, TA MNELIIBREZE/ML, TOMEEY T T4 YD COA & ik

THZ LWL TREEMEEZBFETCE D BN TS, [FHEMEZMENL U, I 72 B
DAY 2—)VERETDHEDIC TSR T A M2 E T s 0ERNSH D, HEEEHO RS
REFHEL LT, BMOZANLETFICET ST —% O 258 LT, eSO FEFICHE
THEMEED 2 ENHERESND,

12 Sce Reference #1, comment 239, Reference #1, comment 239 208



- 13 The Agency recommends that manufacturers have a measure of the variability of materials that

* could affect their process controls. For example, certain changes in physical properties may affect

- the process, which may affect a finished product’s dissolution characteristics.

M RIE, BUEEFEDE S O TREBICELZ KT LEOMEBOEBMEOREELFHHSZ L&
CHERET D, BIAIE. WERRHEORFE O ZIE T m R AT EE 5 A D AREEDRDH Y |
UL ORI IS B A 52 D ATREEDN B D,

The quality systems approach also calls for periodic auditing of suppliers based on risk assessment.
During the audit, a manufacturer can observe the testing or examinations conducted by the supplier to
help determine the reliability of the supplier’s COA. An audit should also include a systematic
examination of the supplier’s quality system to ensure that reliability is maintained. It is recommended
that a combination approach be used (i.e., verify the suppliers' COA through analysis and audits of the
supplier). Under a quality systems approach, if full analytical testing is not done, the audit should cover
the supplier’s analysis (i.e., a specific identity test is still required under § 211.84(d)(2)).

B VAT LADOT 7a—FTlE, VAITEARAY MIESWTY 7 T4 Y& EHICEE
THZLHROLENATWD, EEED, BUEEHE L, HG3E O COA DIEEMEZ KT 2 7=
DOIZ, BHEEFENFEMM LT A P EIIMELZBET L2 LN TE 5, BRI ZEEER
MEFFSINLTVND Z & 2R T DT DI E DOME Y AT LORFEHRIREL ZbD &
Do MABDLET T —FEMHT L Lx@BI0D (DFV, 7T YOl L EALE
CTHTTA YD COAZMGET D) o MEVAT L« 7 7u—FOFTIE, BRRIHT
A MPMTORTWeWEE, BEEIMGHE O 2R L +2 (bbb, §211.84 (d  (2)
CESLSFEDFE—MET 2 FPMERE L TRETHD) .

Under a quality systems approach, procedures should be established to verify that materials are from
qualified sources (for application and licensed products, certain sources are specified in the
submissions). Procedures should also be established to encompass the acceptance, use, or the rejection
and disposition of materials produced by the facility (e.g., purified water). Systems that produce these
in-house materials should be designed, maintained, qualified, and validated where appropriate to ensure
that the materials meet their acceptance criteria.

E VAT L s T 7 —FOF T, MEREKRHFTN OO THDL I L EikERTHT-
DOFIERHLEND DO LTS GEAR IO ARG IOV TR, FED HATBA IR
RSN TWD)  FERIC L > CTAESIME (Bl X, BRK) oz A, EH, £
TR SO 2 08T 51 DOFIRLHEL S NS DO ET5H, Ziuh O HAROME
ERLETH VAT I, MEIRZEN O OGKEEL -3 2 L 2FEICT 272012y 728
AAITERRE. HEFF, BRE. T L THGEES D b LT 5,

In addition, it is recommended that changes to materials (e.g., specification, supplier, or materials
handling) be implemented through a change control system (certain changes require review and approval
by the QU (§ 211.100(a)). It is also important to have a system in place to respond to changes in
materials from suppliers so that necessary adjustments to the process can be made and unintended
consequences avoided.

I BT, MEOZRE (fEER, kG, MEIORERWR L) IIEFEB T AT L U T HEi
THZENHERIND FFEDEFITIZIQUIC L 2HE L ARNMLETHD (§211.100
(@) ) » 7RI THMLERFELITO) ZENTE, BRILZAWERAZFRCX 5 X
N, T D OMEIOZALIZHINT 272D DV AT A BHT 5 Z &,

3. Perform and Monitor Operations —FR{EDFETT » i

An important purpose of implementing a quality systems approach is to enable a manufacturer to more
efficiently and effectively validate, perform, and monitor operations (§ 211.100(a)) and ensure that the
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controls are scientifically sound and appropriate. The goal of establishing, adhering to, measuring, and
documenting specifications and process parameters is to objectively assess whether an operation is
meeting its design and product performance objectives. In a robust quality system, production and
process controls should be designed to ensure that the finished products have the identity, strength,
quality, and purity they purport or are represented to possess (see, e.g., § 211.100(a)).
E VAT L T T n—F 2 E T 5 EEL AR, RIEEED L RO RRANE
EEBGEL, EREL, BEAL (§211.100 (a) ) . FEHARFOICRED OB THL Z L&
RAETHZ & ThDH, HtkE T ANTA—F 2L, Tha@EsFL, JWEL, 2L T
XEMMT D2 EDOAMIE, MFENZEORRGHS LR AIEZ W2 L TV DN E I 1 Ee R
BRI T2 2 & TH D, MERME S AT LA TIE, &ERELPZOERKT L, boE X
NETAT T 474, WME, WE, BIXOMELHEICIAT S LT, AFELIOTRE
Bt sbo0L32 (B2, 211100 () 2H)

In a modern quality system, a design concept established during product development typically matures
into a commercial design after process experimentation and progressive modification. Risk
management can help identify areas of process weakness or higher risk and factors that can influence
critical quality attributes that should receive increased scrutiny. The FDA recommends that scale-up
studies be used to help demonstrate that a fundamentally sound design has been fully realized. A
sufficiently robust manufacturing process should be in place prior to commercial production. With
proper design (see IV.C.1.) and reliable mechanisms to transfer process knowledge from development

to commercial production, a manufacturer should be able to validate the manufacturing process. 14
Conformance batches provide initial proof that the design of the process produces the intended product
quality. Sufficient testing data will provide essential information on performance of the new process,
as well as a mechanism for continual improvement. Modern equipment with the potential for continual
monitoring and control can further enhance this knowledge base. Although initial commercial batches

can provide evidence to support the validity and consistency of the process, 15 the entire product life

cycle should be addressed by the establishment of continual improvement mechanisms in the quality

16
system.

Thus, in accordance with the quality systems approach, process validation is not a one-time event,
but an activity that continues throughout a product’s life.

BAROME AT A TIE, BEBRBTHICHL SNZT VA rarvr ME, #@FE, 7akx
DFEER & BER 72 BB OWRICFEET VA AT D, VAT - w32V A ME, 7rER
DFHREIZLD EWY A7 Ok, BLOX VMR ELZ 2T A XS EELRNE B
B B 2 BA[REMEN & D BRI DFFEICK LD, FDA X, BARIZ RGN a5

RENTZ L E2FIET DDA —IT v TR EF AT 2 & 2545, A ED
AN, FoICBERREGE T n e A 2T o0 BN H D, WYIRERE IV.C125H) B X

OB SFEEAFE~T OB ADOHN#HEBTTEODEHETE I A=A LICL Y, fEgs
FRE T 0 AERGET D2 ENTE D, WAy FIL7 0 2AORGFNER LR NE
72T A RT =L, HLWT o A0 N7 p—~< o AT A EERER, B X O
IRUEED T D A =X LT 5, Mer 72 & B PRO rTREME 2 FF o et OBas 1.
ZDOHANRN— A I LIZHIET DI ENTE 5, HIHIOMEENYy FIX7 et 20ZY L —
EPEA BT DAL AR T D 2 R TE N, W T A TV A 7 RIRITNE Y AT AT
Bl A EA = X LD L > TR END LD LT 5,

ZOEHZ, MEVATLAOT T ua—FIZ LU, T et AOREEIE—ERY oA X2 hT
72 <, ®WiHoFmiEE L Th{FEITh 5,

14 See Reference #5.  Reference #5 2 HA

- 15 Even with good design and development work, initial conformance batches will provide confidence
- that future batches will meet specifications only if the process is repeated within defined operating
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- 16 See Reference #6. Reference #6 2l

As experience is gained in commercial production, opportunities for process improvements may become
evident. (CGMP regulations § 211.180 require the review and evaluation of records to determine the
need for any change. These records contain data and information from production that provide insight
into the product’s state of control. Change control systems should provide a  dependable mechanism
for prompt implementation of technically sound manufacturing improvements.)

FAREAFETORBMNHEZ HI2-oN T, 7ot AWEBOHESNHABAICR DD L,
(CGMP #i#1§211.180 1%, ZEH DOMEEMEA M3 5 72 DITFeEkD R L &l 2 Zsk LT
Do ZIUHOFLERIZIT, KA OFERE~DONEZIRUET IEENLOT — X LIERNE E
NTn5, HIHI RS fE DE)

Under a quality system, written procedures are followed and deviations from them are justified and
documented (CGMP requires this; see § 211.100(b)) to ensure that the manufacturer can trace the
history of the product, as appropriate, concerning personnel, materials, equipment, and chronology
and that processes for product release are complete and recorded.

B VAT LD T T, RIEEDEYNI RS O 2 NS, MPEHZB L TR 2 &R T
EHTEEMEITTHOI, LFELSNIZFIEPETF S, T o6 OB ESLS
. X bsns, e £ "B ) —207o07n AFEETREIN TN D,

Both the CGMP regulations (§ 211.110) and quality systems models call for the monitoring of critical
processes that may be responsible for causing variability during production. For example:

CGMP #iifil (§211.110) & SEY AT LAET M EL L, GG AT 25 X & 2 4R K
LR ARREMN LA EE L at AOEMREZ RO TWAE, Fl2IT

* Process steps must be verified by a second person (§ 211.188). Process steps can also be performed
using a validated computer system. Batch production records must be prepared contemporaneously with
each phase of production (§ 211.100(b)). Although time limits for production can be established when
they are important to the quality of the finished product (CGMP addresses this; see § 211.111), the
manufacturer should have the ability to establish production controls using in-process parameters that
are based on desired process endpoints measured using real time testing or monitoring apparatus (e.g.,
blend until mixed vs. blend for 10 minutes).

SUFEZ T FIEZNEH DN L > THREES R T U7 H7e0 (§211.188) . FaE AT
FBITE-, RSN a v Pa—2— AT L2 WTCEMTHZENTED, Ny FAoRE
FOERIE. EFEDORBEME & RIFFCHER L2 AuE7e & 720y (§211.100 (b) ) . FA&ELEL O
BIZE o TEELRGAICITAEMRZHZETHZ ENTELH0 (CGMPIXZZNERND,
§211.111 5 M) | SUEEEIT) T X A LB F 72 I3RS E 2 L CllE Sh-re
DT BB AKRICESLS BB ANNNT A—F 2R L CTEEEHEZRETE 021, R’
BT HETRED % 10 pERED) .

» Procedures must be in place to prevent objectionable microorganisms in finished products not required
to be sterile and to prevent microbial contamination of finished products purported to be sterile.

Sterilization processes must be validated for sterile drugs (§ 211.113(b)). 17
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THGEES L2272 5720 (§211.113 (b) ) &

Manufacturing processes must consistently meet their parameters, and in-process materials must meet
acceptance criteria or limits (§ 211.110(b) and (c)) so that, ultimately, finished pharmaceutical products
will meet their acceptance criteria. Under a quality system, selected data are used to evaluate the quality
of a process or product. In addition, data collection can provide a means to encourage and analyze
potential suggestions for improvement. A quality systems approach calls for the manufacturer to
develop procedures that monitor, measure, and analyze the operations (including analytical methods
and/or statistical techniques). Monitoring of the process is important due to the limitations of testing.
Knowledge continues to accumulate from development through the entire commercial life of a product.
Significant unanticipated variables should be detected by a well-managed quality system and
adjustments implemented. Procedures should be revisited as needed to refine operational design based
on new knowledge. Process understanding increases with experience and helps identify when change
will lead to continual improvement. When implementing data collection procedures, consider the
following:

FETREIT B L TENRDLDO/RT XA —F Ziiil= ST 0ER 63, 2 U TRl TR
WZEN D OFEIEMELG =T X 912, BERREOMEHIFFAEEE 21X RE (211.110 (b)
BLW (0) ) ZHIRITVERZRLRN, WEVAT AT, BRINET—FEHHL
TFuv AEEFMLOMEZTMT 5, S5, T—ZINETEKED D DOBIERRIRE
PRI LW T 510D FERABMIET L ENTESL, WEI AT LADOT Fu—F Tk,
WEHEF IR LT, BEEZEAR, WIE, BIOOWT 2 FIE (O HiECHEITEZ2 S Te)
DOBIENPRKRD N TND, Tt ADOEMRITT A NOHIROTZDIZEETH D, FikiIBFR
NHRSOEFEIR SR E B L CEREIIRT 5, B Z LICEERERIL, L<EHS
NEE VAT A EREESNTHEIC L TRESNA D ET D, HLWHEGERIZFESNT
EARG A SET S0, LEISCTCFIEZ RETHLERH D, Tav AZHRT5 2
Eld, RREBRE L HITHM L, B et IS D e N AR A REE T D DI D, T
—ZIEFIEZFET D LT, UTFOEE2EETDH L,

« Are data collection methods documented?

* When in the product life cycle will the data be collected?

* How and to whom will measurement and monitoring activities be assigned?

* When should analysis and evaluation (e.g. trending) of laboratory data be performed? (see [V.D.1)
» What records should be collected?

o T — HIVEEFIEIILENL I N TN DN ?
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A modern quality system approach indicates that change control is warranted when data analysis or
other information reveals an area for improvement. Changes to an established process must be
controlled and documented to ensure that desired attributes for the finished product will be met (§
211.100(a)).

BROMWE T AT b« T7a—F1L, T—F £ i3 thoERALEDORMZ 582 L
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| Change control with regard to pharmaceuticals is addressed in more detail in the CGMP regulations.
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When developing a process change, it is important to keep the process design and scientific knowledge
of the product in mind. If major design issues are encountered through process experience, a firm may
want to revisit the adequacy of the design of the manufacturing facility (§ 211.42), the design of the
manufacturing equipment (§ 211.63), the design of the production and control procedures (§ 211.100),
or the design of laboratory controls (§ 211.160). When implementing a change, its effect should be
determined by monitoring and evaluating those specific elements that may be affected based on an
understanding of the process. This approach allows the steps taken to implement a change and the
effects of the change on the process to be considered systematically. Application of risk analysis may
facilitate evaluating the potential effect of the change. Evaluating the effects of a change can entail
additional tests or examinations of subsequent batches (e.g., additional in-process testing or additional
stability studies). The quality system elements identified in this guidance, if implemented and
maintained, will help a manufacturer manage change and implement continual improvement in
manufacturing.
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Under a quality systems approach, procedures should be in place to ensure the accuracy of test results.
Test results that are out of specification may be due to testing problems or manufacturing problems and
should be investigated. Any invalidation of a test result should be scientifically sound and justified.
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To maintain quality, the Agency recommends that prior to completion of manufacturing, the
manufacturer should consider storage and shipment requirements to meet special handling needs (in the
case of pharmaceuticals, one example might be refrigeration).
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Under a quality system, trends should be continually identified and evaluated. One way of
accomplishing this is the use of statistical process control. The information from trend analyses can be
used to continually monitor quality, identify potential variances before they become problems, bolster
data already collected for the annual review, and facilitate improvement throughout the product life
cycle. Process capability assessment can serve as a basis for determining the need for changes that can
result in process improvements and efficiency (see IV.D.1.).

B AT LD T T, BB E SIS b T5, ZhaERTSH 1
SOOFEZ., FERHI T e 2EHOMHATH S, IS D OIEERIL, SE A ke
L., TNORMBEIC 2 DRNCEENRZREZHBI L, FRL E 22—l T TITIE S



Contains Nonbinding Recommendations
Nier—42%mblL, 2L TR IS TSIV E2BL CTHELRET L27DIHEHTE S,
Tk ARNFEIL, et AOBKE L NRE 2D R D & D 28 O L EME A
DI DIEMEL LTEYL> (IV.D. 22H) |

4. Address Nonconformities 7~ 73>~ DX/ 4L

A key component in any quality system is handling nonconformities and/or deviations. The
investigation, conclusion, and follow-up must be documented (§ 211.192). To ensure that a product
conforms to requirements and expectations, it is important to measure the process and the product
attributes (e.g., specified control parameters, strength) as planned. Discrepancies may be detected
during any stage of the process or during quality control activities. Not all discrepancies will result in
product defects; however, it is important to document and handle discrepancies appropriately. A
discrepancy investigation process is critical when a discrepancy is found that affects product quality
(CGMP also requires this; see § 211.192).
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In a quality system, it is important to develop and document procedures that define who is responsible
for halting and resuming operations, recording non-conformities, investigating discrepancies, and
taking remedial action. Under a quality system, if a product or process does not meet requirements, it
is essential to identify and/or segregate the product so that it is not distributed to the customer.
Remedial action can include any of the following:
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 Correct the non-conformity

= With proper authorization, allow the product to proceed with justification of the conclusions
regarding the problem’s impact

» Use the product for another application where the deficiency does not affect the products’quality
* Reject the product
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The corrected product or process should also be re-examined for conformance and assessed for the
significance of the non-conformity (see, e.g., § 211.115). If the non-conformity is significant, based on
consequences to process control, process efficiency, product quality, safety, efficacy, and product
availability, it is important to evaluate how to prevent recurrence (see [V.D.4.). If an individual product

that does not meet requirements has been released, the product can be recalled. '8 Customer complaints
must be reviewed and then investigated if a discrepancy is identified (§ 211.198).
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The following table shows how the CGMP regulations correlate to specific elements in the quality
systems model. Manufacturers should always refer to the specific regulations to ensure that they are
complying with all regulations.

KDL, CGMP HHINE S AT LAETFIAOBEDOESZL PO L HIZHEI L TWA ) ER
LCW5, BEEET BEOREKIZHIZSHRLT, 2NN T X TOMRBNIHELRL TS
ZERMERTOIVNEND D,

21 CFR CGMP Regulations Related to Manufacturing Operations
& 5 T BE 5 21 CFR CGMP £

Quality System Element Regulatory Citations

mE VAT LER Fiiil oo 5| H &

1. Design and Develop Product and Production: § 211.100(a)

Processes Hih & 7 v A DG & %

2. Examine Inputs A JJi Materials: §§ 210.3(b), 211.80 —211.94, 211.101,
211.122,211.125

3. Perform and Monitor Operations Production: §§ 211.100, 211.103, 211.110, 211.111,

BIEDFAT L A 211.113

QC criteria: §§ 211.22(a-c), 211.115(b), 211.160(a),
211.165(d), 211.188

QC checkpoints: §§ 211.22 (a), 211.84(a), 211.87,

211.110(c)
4. Address Nonconformities Discrepancy investigation: §§ 211.22(a), 211.100,
AT G~ DKL 211.115,211.192, 211.198

Recalls: 21 CFR Part 7

D. Evaluation Activities EHiEE)

As in the previous section, the elements of a quality system correlate closely with the requirements in
the CGMP regulations. See the table at the end of the section for the specifics.

AIDOE® T va v ERERIC, BV AT AOEZHEIL, CGMP Hlilo B L BEE2IZBEHE L T\ 5,
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1. Analyze Data for Trends /7] 50477 — %

Quality systems call for continually monitoring trends and improving systems. This can be achieved by
monitoring data and information, identifying and resolving problems, and anticipating and preventing
problems.
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éo

Quality systems procedures involve collecting data from monitoring, measurement, complaint
handling, or other activities, and tracking this data over time, as appropriate. Analysis of data can
provide indications that controls are losing effectiveness. The information generated will be essential to
achieving problem resolution or problem prevention (see [V.D.3.).
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Although the CGMP regulations (§ 211.180(e)) require product review on at least an annual basis, a
quality systems approach calls for trending on a more frequent basis as determined by risk. Trending
enables the detection of potential problems as early as possible to plan corrective and preventive
actions. Another important concept of modern quality systems is the use of trending to examine
processes as a whole; this is consistent with the annual review approach. Trending analyses can help
focus internal audits (see IV.D.2.).

CGMP Hifil (§211.180 (e) ) TP EBF 1 EOR—ZATFrF 7 b+ LE2—%ZZR
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2. Conduct Internal Audits A D

A quality systems approach calls for audits to be conducted at planned intervals to evaluate effective
implementation and maintenance of the quality system and to determine if processes and products
meet established parameters and specifications. As with other procedures, audit procedures should
be developed and documented to ensure that the planned audit schedule takes into account the
relative risks of the various quality system activities, the results of previous audits and corrective
actions, and the need to audit the complete system. Procedures should describe how auditors are
trained in objective evidence gathering, their responsibilities, and auditing procedures. Procedures
should also define auditing activities such as the scope and methodology of the audit, selection of
auditors, and audit conduct (audit plans, opening meetings, interviews, closing meeting and reports).
It is critical to maintain records of audit findings and assign responsibility for follow-up to prevent
problems from recurring (see IV.D.3.).
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The quality systems model calls for managers who are responsible for the areas audited to take timely
action to resolve audit findings and ensure that follow-up actions are completed, verified, and recorded.
(FDA’s policy is to refrain from both reviewing and copying reports or records that result from internal
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| audits per Compliance Policy Guide 130.300.'%)
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3. Quality Risk Management dpEH YV X2 « v F A2 |

Effective decision-making in a quality systems environment is based on an informed understanding of
quality issues. Elements of risk should be considered relative to intended use of a product, and in the
case of pharmaceuticals, patient safety and ensuring availability of medically necessary drug products.
Management should assign priorities to activities or actions based on an assessment of the risk including
both the probability of occurrence of harm and of the severity of that harm. It is important to engage
appropriate parties in assessing the risk. Such parties include customers, appropriate manufacturing
personnel, and other stakeholders. Implementation of quality risk management includes assessing the
risks, selecting and implementing risk management controls commensurate with the level of risk, and
evaluating the results of the risk management efforts. Since risk management is an iterative process, it
should be repeated if new information is developed that changes the need for, or nature of, risk
management.
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In a manufacturing quality systems environment, risk management is used as a tool in the development
of product specifications and critical process parameters. Used in conjunction with process
understanding, quality risk management helps manage and control change.
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4. Corrective Action ZZIEALE

Corrective action is a reactive tool for system improvement to ensure that significant problems do not
recur. Both quality systems and the CGMP regulations emphasize corrective actions. Quality systems
approaches call for procedures to be developed and documented to ensure that the need for action is
evaluated relevant to the possible consequences, the root cause of the problem is investigated, possible
actions are determined, a selected action is taken within a defined timeframe, and the effectiveness of
the action taken is evaluated. It is essential to document corrective actions taken (CGMP also requires
this; see § 211.192).
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It is essential to determine what actions will reduce the likelihood of a problem recurring. Examples of
sources that can be used to gather such information include the following:

» Nonconformance reports and rejections

» Returns

» Complaints

« Internal and external audits

» Data and risk assessment related to operations and quality system processes

» Management review decisions
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5. Preventive Actions TEIFHE

Being proactive is an essential tool in quality systems management. Succession planning, training,
capturing institutional knowledge, and planning for personnel, policy, and process changes are
preventive actions that will help ensure that potential problems and root causes are identified, possible
consequences assessed, and appropriate actions considered.
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The selected preventive action should be evaluated and recorded, and the system should be monitored
for the effectiveness of the action. Problems can be anticipated and their occurrence prevented by
reviewing data and analyzing risks associated with operational and quality system processes, and by
keeping abreast of changes in scientific developments and regulatory requirements.
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6. Promote Improvement X DIEHE

The effectiveness and efficiency of a quality system can be improved through the quality activities
described in this guidance. Management may choose to use other improvement activities as
appropriate. It is critical that senior management be involved in the evaluation of this improvement
process (see IV.D.3.).
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The following table shows how the CGMP regulations correlate to specific elements in the quality
systems model for this section. Manufacturers should always refer to the specific regulations to make
sure they are complying with all regulations.
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21 CFR CGMP Regulations Related to Evaluation Activities

Quality System Element Regulatory Citation
mE VAT LEFR Bl o 5 &
1. Analyze Data for Trends Annual Review: § 211.180(e)

HE AT T — &

2. Conduct Internal Audits -
PR S Ay D S it

3. Risk Assessment
UAT « TEAA b

4. Corrective Action Discrepancy investigation: §§ 211.22(a), 211.192
JEIEALE

5. Preventive Action —

TR E

6. Promote Improvement § 211.110
ol DRk

V. CONCLUSION #&

Implementation of a comprehensive quality systems model for human and veterinary pharmaceutical
products, including biological products, will facilitate compliance with 21 CFR parts 210 and 211. The
central goal of a quality system is the consistent production of safe and effective products and ensuring
that these activities are sustainable. Quality professionals are aware that good intentions alone will not
ensure good products. A robust quality system will promote process consistency by integrating
effective knowledge-building mechanisms into daily operational decisions. Specifically, successful
quality systems share the following characteristics, each of which has been discussed in detail above:
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= Science-based approaches

» Decisions based on an understanding of the intended use of a product

« Proper identification and control of areas of potential process weakness

» Responsive deviation and investigation systems that lead to timely remediation

* Sound methods for assessing and reducing risk

* Well-defined processes and products, starting from development and extending throughout the
product life cycle
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 Systems for careful analysis of product quality

* Supportive management (philosophically and financially)
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Both good manufacturing practice and good business practice require a robust quality system. When fully|
developed and effectively managed, a quality system will lead to consistent, predictable processes that
ensure that pharmaceuticals are safe, effective, and available for the consumer.
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To gain a common understanding of a quality systems approach, the following terms are used
throughout the guidance.
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Annual Review — An evaluation, conducted at least annually, that assesses the quality standards of each
drug product to determine the need for changes in drug product specifications or manufacturing or
control procedures
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CAPA — Corrective and preventive action: A systematic approach that includes actions needed to
correct (“correction”), prevent recurrence (“corrective action”), and eliminate the cause of potential
nonconforming product and other quality problems (preventive action) (21CFR  820.100)
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Continual Improvement — Ongoing activities to evaluate and positively change products, processes,
and the quality system to increase effectiveness
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| Correction — Repair, rework, or adjustment relating to the disposition of an existing discrepancy
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Corrective Action — Action taken to eliminate the causes of an existing discrepancy or other
undesirable situation to prevent recurrence
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Customer — A person or organization (internal or external) that receives a product or service anywhere
along the product’s life cycle
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Discrepancy — Datum or result outside of the expected range; an unfulfilled requirement; may be called
non-conformity, defect, deviation, out-of-specification, out-of-limit, out-of-trend
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Harm — Damage to health, including the damage that can occur from the loss of product quality or
availability
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Non-conformity — A deficiency in a characteristic, product specification, process parameter, record,
or procedure that renders the quality of a product unacceptable, indeterminate, or not according to
specified requirements
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Preventive Action — Action taken to eliminate the cause of a potential discrepancy or other
undesirable situation to prevent such an occurrence
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Product/Service — The intended results of activities or processes; products/services can be tangible or
intangible

WY —EA B E T 0 ADER S N R, B/ — €A TATG % 12 IR
FTHIELNTES

Quality — A measure of a product’s or service’s ability to satisfy the customer’s stated or implied
needs
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Quality Assurance — Proactive and retrospective activities that provide confidence that requirements
are fulfilled
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Quality Control — The steps taken during the generation of a product or service to ensure that it meets
requirements and that the product or service is reproducible
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Quality Management — Accountability for the successful implementation of the quality system
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Quality Objectives — Specific measurable activities or processes to meet the intentions and directions
as defined in the quality policy
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Quality Plan — The documented result of quality planning that is disseminated to all relevant levels of
the organization
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Quality Planning — A management activity that sets quality objectives and defines the operational
and/or quality system processes and the resources needed to fulfill the objectives
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Quality Policy — A statement of intentions and direction issued by the highest level of the organization
related to satisfying customer needs. It is similar to a strategic direction that communicates quality
expectations that the organization is striving to achieve.

B - R = — RO R E T A RS L UL ORI Lo TRITEINT-EX E FhoO
P, FAuE, MRERSER L K9 & L TCW A EE DORIRE AR 2 D BRI 72 5 AP BT
%o

| Quality System — Formalized business practices that define management responsibilities for
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organizational structure, processes, procedures, and resources needed to fulfill product/service
requirements, customer satisfaction, and continual improvement
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| Quality Unit — A group organized within an organization to promote quality in general practice
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| Risk — The combination of the probability of occurrence of harm and the severity of that harm
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Risk Assessment — A systematic process for organizing information to support a risk decision that is
made within a risk management process. The process consists of the identification of hazards and the
analysis and evaluation of risks associated with exposure to those hazards.
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Risk Management — The systematic application of quality management policies, procedures, and
practices to the tasks of assessing, controlling, communicating, and reviewing risk
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Senior Management — Top management officials in a firm who have the authority and responsibility
to mobilize resources
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Stakeholder — An individual or organization having an ownership or interest in the delivery, results,
and metrics of the quality system framework or business process improvements
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Verification — Confirmation, through the provision of objective evidence, that specified requirements

have been fulfilled. (Reference: The ASQ Auditing Handbook, 3 edition, ASQ Quality Audit
Division, J.P. Russell, Editor)
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Validation — Confirmation, through the provision of objective evidence, that the requirements for a

specific intended use or application have been fulfilled. (Reference: The ASQ Auditing Handbook, 31
edition, ASQ Quality Audit Division, J.P. Russell, Editor)
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