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A. Kl Jl& 8 GMP &2

G GOOD Fot XS (AB)=
M MANUFACTURING NEE = Je
P PRACTICE a2 A&

FDA = CGMP (Current Good Manufacturing Practice)
EMEA = EU-GMP (European Good Manufacturing Practice)

WHO = WHO-GMP (WHO Good Manufacturing Practice)
ICH = Q7A (Good Manufacturing Practice Guide for Active Pharmaceutical Ingredients)

Since 2000 6 2010-05-20



A-1. FDA CGMP #&2| Ol ol

.[( US.Department of Health & Human Services www.hhs.gov
U.S. Food and Drug Administration

A -Z Subjectindex A B C D E F G JKLMNOPQRSTUVWXYZ #
Food > Get Updates
Drugs > E-mail Updates

[ RSS Feeds
Medical Devices 4 *RSS Help
Vaccines, Blood & Biologics 4
Animal & Veterinary > FDA Basics
] Ask Questions, Get Answers,

Cosmetics > Meet FDA Staff
Radiation-Emitting Products >
Tobacco Products | 4

Science & Research Public Health Focus

L
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FDA Hierarchy
_—

THE PRESIDENT
DEPARTMENT OF HEALTH AND HUMAN SERVICES

FOOD AND DRUG ADMINISTRATION

CENTER FOR:
BIOLOGIC EVALUATION AND RESEARCH [CBER]
DRUG EVALUATION AND RESEARCH [CDER]
DEVICES AND RADIOLOGICAL HEALTH [CDRH]
FOOD SAFETY AND APPLIED NUTRITION [CFSAN]
VETERINARY MEDICINE [CVM]
OFFICES:
REGULATORY AFFAIRS [ORA]

OF THE COMMISSIONER [00C]

L
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FDA Mission & Responsibilities

FDA Mission

CONSUMER
HEALTH
PROTECTION
AGENCY

FDA Responsibilities

Review of New Products

Monitoring Products on the Market
Development of Standards and Regulations
Research Activities

Enforcement Activities

{’% US. DERARTMENT OF HRAITE AND UMAN SERVLCES -
“= FOOD AND DRUG ADMINISTRATION IF

1
Bilofqpp_oﬂ 9 2010-05-20



FDA 1t &: Code of Federal Regulations (1~50)
- 000000000000

Available CFR Titles on GPO Access

Revision Date

Title {(Unless noted, all parts for a given Title are available)
2010 2009 2008 2007 2006 2005 2004 2003 2002 2001
[ ] [ [ ] ] [ [ [
1  General Provisions | Jan. 1. Jan. 1, Jan. 1, Jan. 1, Jan. 1, Jan. 1, Jan. 1, Jan. 1, Jan. 1, Jan. 1,
2010 2009 2008 2007 2006 2005 2004 2003 2002 2001
Grants and N N N N N N
2 Aoreements Jan. 1. Jan. 1, Jan. 1. Jan. 1. Jan. 1. Jan. 1.
&r 2010 2009 2008 2007 2006 2005
] £ ] ] [ [ ] ] [
Jan. 1, Jan. 1. Jan. 1, Jan. 1, Jan. 1, Jan. 1, Jan. 1, Jan. 1, Jan. 1, Jan. 1,
3 The President 2010 2009 2008 2007 2006 2005 2004 2003 2002 2001
Darte 100
[ [ [ [ [ £ [ [ [
21| Food and Drugs Apr. 1. Apr. 1, Apr. 1, Apr. 1, Apr. 1, Apr. 1. Apr. 1, Apr. 1, Apr. 1. Apr. 1,
2010 2009 2008 2007 2006 2005 2004 2003 2002 2001

L
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CGMP 3% (21CFR ~)
|

Title Chapter Parts Subchapter
Title 21 I 1~99 A. General
Food and FDA 100~199 B. Food for Human Consumption
Drug 200~299 C. Drugs: General
300~499 D. Drugs for Human Use
500~599 E. Animal Drugs, Feeds & Related Products
Revised 600~680 F. Biologics
April 1 700~799 G. Cosmetics
800~898 H. Medical Devices
900 I. Medical Devices
1000~1050 J. Radiological Health
K. (Reserved)
1210~1271 L. Regulations under certain Other Acts
[ 1300~1399 Drug Enforcement Administration,
Department of Justice
1l 1400~1499 Office of National Drug Control Policy

L
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21CFR ~

Title Volume Chapter Parts Regulatory Entity
Title 21 1 I / 1~99 Food and Drug Administration,
2 GLP 100~169 Department of Health and Human
Food and 58 Services
Drug 3 170~199 | O —
~ nvestigational New
) 4 AN Drug (IND) Application
Revised 5 300~499 / 321
April 1
6 CGMP 500~599
7 210,211 600~799 — Biological Products
600~680
8 800~1299
9 I 1300~1399 Drug Enforcement Administration,
Department of Justice
[ 1400~1499 Office of National Drug Control Policy

L
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21CFR PART 211
e

PART 211--CURRENT GOOD MANUFACTURING PRACTICE FOR FINISHED PHARMACEUTICAL

Subpart A General Provisions (& 8t = &l)

0

)

Subpart B Organization and Personnel (2= 2] 1t 0l
Subpart C Buildings and Facilities (21 = 1t &Hl)
Subpart D Equipment (& 81)

Subpart E Control of Components and Drug Product Containers and Closures (222t &3 &J|2 Ot A2l 2t2l)
Subpart F Production and Process Controls (Kl Z&, & H )

Subpart G Packaging and Labeling Control (&£ & 3t E Al & 2t2l)

Subpart H Holding and Distribution (22t 2t ZtH)

Subpart | Laboratory Controls(& & & 22J)

Subpart J Records and Reports (2 M 2 £ 11)

Subpart K Returned and Salvaged Drug Products (&2 Bt 3 %)

nx J

L
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FDA Inspection Xl & A
- ____000__0__0000000000_]

* Investigations Training Manual (ITM)

* Investigations Operations Manual (IOM)

« Compliance Program Guidance Manual (CPGM)
* Inspection Guides

* Inspection Technical Guides

» Compliance Policy Guides

* Field Management Directives
» Assignment Memoranda
* Industry Technical Reports & Scientific Journals (PDA, ISPE etc.)

' ,
Bi,""?“‘"p_o,'! 14 2010-05-20


http://www.fda.gov/ora/training/ORAU/default.htm

Investigations Operations Manual (IOM)

1.1 - ENGLISH LANGUAGE REQUIREMENT FOR FDA
DOCUMENTS

1.2 - TRAVEL

1.3 - LEAVE

1.4 - DISCLOSURE OF OFFICIAL INFORMATION
1.5- SAFETY

1.6 - PUBLIC RELATIONS, ETHICS & CONDUCT
1.7 - INTERDISTRICT ASSIGNMENTS

1.8 - ORGANIZATION OVERVIEW

1.9 - OFFICE OF REGULATORY AFFAIRS

1.10 - References

2.1 - REGULATORY NOTES

2.2 - STATUTORY AUTHORITY

2.3 - RECONDITIONING AND DISTRUCTION

2.4 - CONSENT DECREE

2.5 - DEFAULT DECREE

2.6 - COMPLIANCE ACHIEVEMENT

2.7 - DETENTION ACTIVITIES

2.8 - DENATURING

2.9 - REGULATORY SUBMISSIONS

3.1 - COOPERATIVE EFFORTS

3.2 - FEDERAL AGENCY INTERACTION

3.3 - STATE OPERATIONAL AUTHORITY

3.4 - INTERNATIONAL AGREEMENTS

3.5- NON GOVERNMENT AGREEMENTS

4.1 - GENERAL

4.2 - DEALER RELATIONS

4.3 - COLLECTION TECHNIQUE

4.4 - DOCUMENTATION & CR

4.5 - SAMPLING: PREPARATION, HANDLING, SHIPPING

5.1 - INSPECTION INFORMATION
5.2 - INSPECTION PROCEDURES Investigations Operations
5.3 - EVIDENCE DEVELOPEMENT Manual 2007

5.4 - FOOD : -
5.5 - DRUGS

5.6 - DEVICES

5.7 - BIOLOGICS

5.8 - PESTICIDES

5.9 - VETERINARY MEDICINE

6.1 - IMPORTS

6.2 - IMPORT PROCEDURES

6.3 - REVIEW OF RECORDS

6.5 - IMPORT SAMPLE COLLECTION
6.6 - FILER EVALUATIONS

7.1 - Recalls

7.2 - RECALL NOTIFICATION / INSPECTION

7.3 - MONITORING RECALLS

7.4 - Special Recall Situations

8.1 - INVESTIGATIONS

8.2 - COMPLAINTS

8.4 - INVESTIGATION - INJURY & ADVERSE REACTION
8.5 - DISASTER PROCEDURES

8.6 - SURVEILLANCE

8.7 - INVESTIGATIONAL RESEARCH

8.8 - COUNTERFEITING/TAMPERING

8.9 - OFFICE OF CRIMINAL INVESTIGATION (OCI)

8.10 - GENERAL INVESTIGATION REPORTING

Bio-Support
GMP PARTNER GROUP
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Compliance Program Guidance Manual (CPGM)
]

Program No. Compliance Program Title
7346.832 Pre-Approval Inspections/Investigations
7346.843 Post-Approval Audit Inspections
7352.002 New Drugs (Rx) Not Covered by Approved NDA's
7352.004 In Vitro Methods Development and Validation for Generic Drugs
7353.001 Enforcement of the Postmarketing Adverse Drug Experience Reporting Regulations
7356.002 Drug Manufacturing Inspections
7356.002A Sterile Drug Process Inspections
7356.002B Drug Repackers and Relabelers
7356.002C Radioactive Drugs
7356.002E Compressed Medical Gases
7356.002F Active Pharmaceutical Ingredients
7356.002M Inspections of Licensed Biological Therapeutic Drug Products
7356.008 Postmarket Drug Product Surveys
7356.014 Drug Listing
7356.014A Drug Listing - Labeling Review
7356.020 Compendial Monographs Evaluation and Development (CMED)
7356.020A Compendial Methods Assessment
7356.021 Drug Quality Reporting System NDA Field Alert Reporting

L
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http://www.fda.gov/cder/dmpq/CPGM_7361-003_OTC1.pdf
http://www.fda.gov/cder/dmpq/CPGM_7363-001_HFraud1.pdf

CGMP Guidance
]

Title and Format Type Issue Date
E:A(;mffzﬁzirlii%F;(;;og:?)l;t;oﬁgﬁigrr[;;uttigolr?roducts and Biological Products - Chemistry, Draft 9/3/2003
Current Good Manufacturing Practice for Combination Products Draft 9/29/2004
Formal Dispute Resolution: Scientific and Technical Issues Related to Pharmaceutical CGMP Final 1/11/2006
INDs--Approaches to Complying with CGMP's for Phase 1 Drugs Draft 1/12/2006
Investigating Out-of-Specification Test Results for Pharmaceutical Production Final 10/11/2006
Quality Systems Approach to Pharmaceutical Current Good Manufacturing Practice Regulations Final 9/27/2006
Questions and Answers on Current Good Manufacturing Practices (cGMP) for Drugs Final 8/4/2004
Part 11, Electronic Records; Electronic Signatures — Scope and Application Final 9/3/2003
Z?;I’ur—ar,]ﬁ;?amework for Innovative Pharmaceutical Development, Manufacturing, and Quality Final 9/29/2004
i(s);vedsesrnilzﬁ?ds and Finished Dosage Units — Stratified In-Process Dosage Unit Sampling and Draft 11/2003
Sterile Drug Products Produced by Aseptic Processing — Current Good Manufacturing Practice Final 9/29/2004
Process Validation: General Principles and Practices (PDF - 194 KB) Draft 11/17/2008

L
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A-2. EMA EU-GMP 1 &2] Ofof

European Medicines Agency
Mew URL: ema.europa.eu

bout Us | What's New | Human Medicines | Veterinary Medicines GeneralReporting | |

ick here to watch Information about pandemic influenza vaccines
Agency's short film
rking the event !

STRUCTURE
1 Overview
i1 Mission Statement

i1 Organisational Structure . . .
:: European Experts Arepanrix Celvapan Focetria Humenza Pandemri

COMMITTEES

i1 Management Board o , o i
s CHMP Visit the Agency’s pandemic influenza (HiN1) website
11 CVMP
. COMP Latest pandemic pharmacovigilance report
== HMPC
1 PDCO
+r CAT

Informacije o cepivih proti pandemicni gripi

Tietoa influenssapandemian aikana kiytettdvistd rokotteista

Information om wvacciner mot pandemisk influensa

European Medicines Agency notes European Ombudsman’s recommendation to increase trar

i1 General Enquiries
i1 Press Office

L
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EMA Hierarchy
_—

EXECUTIVE DIRECTOR : Thomas Lonngren
HUMAN MEDICINES DEVELOPMENT AND EVALUATION Patrick Le Courtois
PATIENT HEALTH PROTECTION Noél Wathion
VETERINARY MEDICINES AND PRODUCT DATA MANAGEMENT David Mackay
INFORMATION AND COMMUNICATIONS TECHNOLOGY Hans-Georg Wagner
ADMINISTRATION Andreas Pott

Committee for Medicinal Products for Human Use (CHMP) Eric Abadie <FRANCE>
Biologics Working Party (BWP) Blood Products Working Party (BPWP)
Cell-based Products Working Party (CPWP) Efficacy Working Party (EWP)

Gene Therapy Working Party (GTWP) Joint CHMP/CVMP Quality Working Party (QWP)
Patients' and Consumers' Working Party (PCWP) Phamacogenomics Working Party (PgWP)
Pharmacovigilance Working Party (PhVWP) Safety Working Party (SWP)

Scientific Advice Working Party (SAWP) Vaccine Working Party (VWP)

L
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EU GMP Guidelines — Volume 4

Public Health

uropean Commission > Enterprise and Industry > Sectors > ... > Reference documents > Eudralex
Y Pharmaceuticals EU Legislation - Eudralex
= Reference documents The body of European Union legislation in the pharmaceutical sector is compiled in Volume 1 and

Yolume 5 ofthe publication "The rules governing medicinal products in the European Union”.
» EU | egislation - Eudralex
* Vol 1: | egislation Human

= Volume 1 - EU pharmaceutical legislation for medicinal products for human use

= Volume & - EU pharmaceutical legislation for medicinal products for veterinary use

* Vol 2: Notice to
Applicants Human The basic legislation is supported by a series of guidelines that are also published in the following
volumes of "The rules governing medicinal products in the European Union™

* Vol 3: Guidelines Human

« Vol 4- GMP Human & = Volume 2 - anme_tn an?llcgnts and reuylgtnw guidelines for medicinal products for human use
Veterinary » Volume 3 - Scientific guidelines for medicinal products for human use

= Volume 4 - Guidelines for good manufacturing practices for medicinal products for human and veterinary use

* Vol 5: | egislation ] - . . )
Veterinan = Volume 6 - Motice to applicants and regulatory guidelines for medicinal products for veterinary use

= Volume 7 - Scientific guidelines for medicinal products for veterinary use
« Volume 8 - Maximum residue limits

* Vol 6. Motice to
Applicants Weterinary

* Vol 8: MEL Veterinary

« Volume 9 - Guidelines for pharmacovigilance for medicinal products for human and veterinary use

= Ynlume 10 - Guidelines for clinical trial
L
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Volume 4
]

Part | - Basic Requirements for Medicinal Products
Chapter 1
Quality Management (revision October 2005)
Quality Management (revision February 2008) - Coming into operation by 01 July 2008
Chapter 2 Personnel
Chapter 3 Premise and Equipment
Chapter 4 Documentation
Chapter 5 Production
Chapter 6 Quality Control (revision October 2005)
Chapter 7 Contract Manufacture and Analysis
Chapter 8 Complaints and Product Recall (revision December 2005)
Chapter 9 Self Inspection

Part Il - Basic Requirements for Active Substances used as Starting Materials
Basic Requirements for Active Substances used as Starting Materials

Revised part Il laying down the basic requirements for active substances used as starting
materials ,the revised part Il will enter into force by 31 July 2010

L
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Annex
-]

Annex 1  Manufacture of Sterile Medicinal Products (May 2003)
Manufacture of Sterile Medicinal Products (revision November 2008) The revised annex should be implemented
by 1 March 2009 except for the provisions on capping of vials, which should be implemented by 1 March 2010
Annex 2  Manufacture of Biological Medicinal Products for Human Use
Annex 3  Manufacture of Radio Pharmaceuticals
GMP Annex 3 "Manufacture of Radiopharmaceuticals” of the GMP Guide has been revised (The new Annex will
come into operation on 01 March 2009)
Annex 4  Manufacture of Veterinary Medicinal Products other than Immunological Veterinary Medicinal Products
Annex 5  Manufacture of Immunological Veterinary Medicinal Products
Annex 6  Manufacture of Medicinal Gases (February 2010) Previous version (April 2001)
Annex 7  Manufacture of Herbal Medicinal Products
GMP Annex 7 "Manufacture of Herbal Medicinal Products"
Annex 8  Sampling of Starting and Packaging Materials
Annex 9  Manufacture of Liquids, Creams and Ointments
Annex 10 Manufacture of Pressurised Metered Dose Aerosol Preparations for Inhalation

L
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Annex 11 Computerised Systems

Annex 12 Use of lonising Radiation in the Manufacture of Medicinal Products

Annex 13 Manufacture of Investigational Medicinal Products (February 2010)
Previous version (July 2003)

Annex 14 Manufacture of Products derived from Human Blood or Human Plasma

Annex 15 Qualification and validation (July 2001)

Annex 16 Certification by a Qualified person and Batch Release (July 2001)

Annex 17 Parametric Release (July 2001)

Annex 18 Good manufacturing practice for active pharmaceutical ingredients
requirements for active substances used as starting materials from October 2005 covered under part Il

Annex 19 Reference and Retention Samples (December 2005

Annex 20 Quality Risk Management (February 2008)

L
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A-3. WHO GMP & 2| Ofof

B -

@ i
Home Medicines
About WHO WHO = Programmes and projects » Medicines > Areas of work * Norms and Standards: Quality, safety
and efficacy of medicines > Quality assurance
Countries . .
) printable version
Health topics
TS Production

Data and statistics

PR ﬂ Good manufacturing practice (GMF) i1s that part of quality assurance
I Programmes and %N Uwhich ensures that products are consistently produced and controlled

projects L " " to the quality standards appropriate to their intended use and as

Medicines -~ rgql_Jir_ed_ by the r_nark_eting aut_hurizatiu-n. GMP is _Elimed r:rrirnE_lriI',.-r at
diminishing the risks inherent in any pharmaceutical production, which

About us may broadly be categerized in two groups: cross contamination/mix-

ups and false labelling. Above all, manufacturers must not place
patients at risk due to inadequate safety, quality or efficacy; for this
reason, rick asseszment has come to play an important role in WHO
Areas of work quality assurance guidelines.

Mews and events

"Eﬂli_fi"t‘?s WHO GOOD MANUFACTURING PRACTICES
pu Ications

o . i Quality assurance of pharmaceuticals: a compendium of quidelines and related materials [pdf
Medicines topics 4.82Mb]
YWolume 2, 2nd updated edition

- 1
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.- Quality assurance of pharmaceuticals: a compendium of guidelines and related materials
Volume 2, 2nd updated edition

.- Good Manufacturing Practices for Pharmaceutical Products: Main Principle
Annex 4, WHO Technical Report Series 908, 2003

.- Good manufacturing practices: requirement for the sampling of starting materials (amendment)
Annex 2, WHO Technical Report Series 929, 2005

.. Frequently Asked Questions: Good Manufacturing Practice (GMP) in Pharmaceutical Practice

. Active pharmaceutical ingredients (bulk drug substances)
Annex 1, WHO Technical Report Series 823, 1992

.- Pharmaceutical excipients
Annex 5, WHO Technical Report Series 885, 1999

.. Sterile pharmaceutical products
Annex 6, WHO Technical Report Series 902, 2002

L
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.. Biological products
Annex 3, WHO Technical Report Series 834, 1993

.. Investigational pharmaceutical products for clinical trials in humans
Annex 7, WHO Technical Report Series 863, 1996

.- Water for pharmaceutical use
Annex 3, WHO Technical Report Series 929, 2005

.- Heating, ventilation and air-conditioning systems for non-sterile pharmaceutical dosage forms
Annex 2, WHO Technical Report Series 937, 2006

- Validation
Annex 4, WHO Technical Report Series 937, 2006

RISK ANALYSIS
.- Application of Hazard Analysis and Ciritical Control Point (HACCP) Methodology in Pharmaceuticals

Annex 7, WHO Technical Report Series 908, 2003

L
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A-4. PIC/SZ] 0] ol

Pharmaceutical Inspection Convention (PIC) and the Pharmaceutical Inspection Co-operation Scheme
(PIC Scheme) operating together in parallel.

Fharmaceutical Inspection entiof
@’2 C IS Pl Coo

S
O GMP PLANTE & AlSt= M EE 2I8t

Yl
ozt
x
=2
I

&=, LAECZIOH EII0, JHUCH M2, S0, OIAELIOH 2t Z
2 , O£ clO, 2tEHI0H ZelOlAIOH HIE&tE, =2 9I0], 2 &tE,
=Z6210t Z0t=Ee|IF, AW, AQE, ARA H=, 2loldl
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Accession to

Accession to

L

Country Accession to PIC PIC Scheme Country Accession to PIC PIC Scheme
Austria May 1971 November 1999 Czech Republic ) January 1997
Denmark May 1971 November 1995 (SUKL)

Finland May 1971 January 1996 Slovak Republic - January 1997
Iceland May 1971 November 1995 Spain - January 1998
Liechtenstein May 1971 November 1995 Canada - January 1999
Norway May 1971 November 1995 Singapore . January 2000
Portugal May 1971 January 1999 Greecg - January 2002
Malaysia - January 2002
Sweden May 1971 February 1996 L atvia - January 2004
Switzerland May 1971 February 1996 Czech Republic
United Kingdom May 1971 June 1999 (USKVBL) - July 2005
Hungary August 1976 December 1995 Poland ) January 2006
Ireland December 1977  February 1996 Estonia _ January 2007
Romania May 1982 November 1995 South Africa _ JUly 2007
Germany September 1983  December 2000 Argentina - January 2008
Italy August 1990 February 2000 Malta - January 2008
Belgium September 1991  February 1997 Cyprus - July 2008
France (AFSSAPS) December 1992  February 1997 France (ANMV) - January 2009
Australia January 1993 November 1995 Israel - January 2009
Netherlands - November 1995 Lithuania - July 2009
Bi.o-gupl:lﬂ:l:’r‘t‘ 28 2010-05-20



Main Publications
]

PE 009-9 (Intro) 2009-09-01
PIC/S GMP GUIDE (INTRODUCTION)

PE 009-9 (Part I) 2009-09-01
PIC/S GMP GUIDE (PART |: BASIC REQUIREMENTS FOR MEDICINAL PRODUCTYS)

PE 009-9 (Part I1) 2009-09-01
PIC/S GMP GUIDE (PART II: BASIC REQUIREMENTS FOR ACTIVE PHARMACEUTICAL INGREDIENTS)

PE 009-9 (Annexes) 2009-09-01
PIC/S GMP GUIDE (ANNEXES)

GUIDE TO GOOD MANUFACTURING
PRACTICE FOR MEDICINAL PRODUCTS
ANNEXES

: 4
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B.GMP & =2 A& J|=2| X0l &

PART 211--CURRENT GOOD MANUFACTURING PRACTICE FOR FINISHED PHARMACEUTICAL

Subpart C Buildings and Facilities (212 0t &4l) CGMP
Subpart D Equipment (& HI)
Part | - Basic Requirements for Medicinal Products EU GMP
Chapter 3 Premise and Equipment
WHO GMP

.- Water for pharmaceutical use Annex 3, WHO Technical Report Series 929, 2005

.- Heating, ventilation and air-conditioning systems for non-sterile pharmaceutical dosage forms
Annex 2, WHO Technical Report Series 937, 2006

l .
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B-1. GMP &

KPDA 7ETHEH

m'ﬁ.l‘mdand Drug Adminisration

Froticing e Promoting our Heath

European Medicines Agency
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® Guides to Inspection of High Purity Water Systems, FDA, Office of Regulatory Affairs,
Inspection Reference: Inspection Guides

® USP <1231> WATER FOR PHARMACEUTICAL PURPOSES

249 SF: USP-Drinking Water, Purified Water, Water for Hemodialysis(& 2 £ 4 0 &), Sterile
PW, Sterile WFI, Sterile Water for Irrigation(2 22 & Hl), Bacteriostatic Water for Injection(& =
F= A& =), Sterile Water for Inhalation(Z22 &) , Pure Steam(USP only)

EHAA:
® Quality of Water for Pharmaceutical Use, CPMP/QWP/158/01, EMEA,
HXE42] EF/: EP-Portable Water, PW, WFI, Highly Purified Water,

A A

® WHO Technical Report Series No 929 Annex 3: WHO Good Manufacturing Practices: water
for pharmaceutical use, 2005

NEXE+2 5F: Portable Water, PW, WFI

M KGMP ol &M 218

Bio-Support
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M EEL(PW & WFI) Ml & &

EH
=

Hlw

= EP JP USP K
o Hyperfiltration
Distillation Of AF = I
lon Exchange S Bisl#i:};?g;ratlon) obtained by a ZTOHIMSAE, 821
Purified Water Reverse Osmosis . y ), 0l=2us &8 £
. lon Exchange suitable process. C A=o| %=t
any other suitable N = 01&2 =8
or combination
methods
Source Water Potable Water(EP) JP Water SPEC EPA Al
' Drinking Water =T
distillation or a =2 g (YA =
Distillation purification process ;a I_lr (;4 AL OF 5 92|
Water for Injection Distillation Reverse Osmosis that is equivalent or ijm e E)'_I Py
Ultrafiltration superior to xéf'gfﬂrx MEAE“)E
distillation —EE AT
Purified Water - EPA A
o M E= M
Source Water Potable Water(EP) Purified Water Drinking Water = dl ==
M M= HY: USP, EP, JP= &7, RO, De-ionization, ({1} & S5 &y oI N

FAE HE: USP, EP, JPJL &0|&. =5 Al Mg S A0k &

Highly Purified Water(EMEA): Double pass reverse osmosis , Ultrafiltration & De-ionization2| &gt

Bio-Support
GMP PARTNER GROUP
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Portable Water =2 #Z& H|l 1

13 USP EU WHO KP
(Tn?;/(:)"(g g,of,sgllée)d selle) 500 500 1,000 500
Hardness(mg/L) (B %) - 400 500 300
(mo/L) (B AT, ppb) 05 08 ' '
?u?g%rg Eﬁg%g; absent absent - Absent/50ml

It is prepared from water complying with the U.S. Environmental Protection Agency National Primary Drinking
Water Regulations or with the drinking water regulations of the European Union, Japan, or with the World Health
Organization's Guidelines for Drinking Water Quality. (USP) = USP& EPA Drinking Water & EP, JP & WHOS &
24 720 HEst 2013 Drinking Water2 218 &)

4
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3

Conductivity(uS/cm), 8=

TOC(mg/L), & R4

Total aerobic count/ml

2

ESI|4d N

Bacterial Endotoxin/ml Q=S Al

Nitrates(ppm), Ot & &S & A

Heavy Metal(ppm), 2

f

A
-

Aluminum(ppb), R0l

Acidity/Alkalinity, & &

Chlorine, & 32
Sulfate, &4t
Nitrate, & &HH

Ammonium(mg/l),

b
[

oL =

o

5

2otel

Oxidisable Substance, Dt 2 2tAIZEE &t

AH 2

Residues on evaporation, SZ& &2

Purified Water in Bulk &= 72 H|l 1

EP
4.3pS/cm at 20°C
0.5

100cfu
Action level

0.25
(FEY H=x)

0.2
0.1
10

<0.1ml
0.02KMnO4/100ml

JP

not detectable
not detectable

Test against color
indicators

not detectable

not detectable
0.05

not detectable

<0.1ml
0.02KMnO4/100ml

1.0mg/100ml

USP

1.1uS/cm at 20°C
0.5

100cfu

KP

JEM HE
JEN HE
JIZ=0ll =&t (0.05)
JIEN HE
JEo =gt

1.0mg/100ml
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Water for Injections in Bulk =2 #2 Hlu
- ____000__0__0000000000_]

A= EP
Conductivity(uS/lcm), 8= 4.3uS/cm at 20TC
TOC(mg/L), & SIIEtA A 0.5
Total aerobic count/ml 3J|4 NI i%irgélf)e?,rz:
Bacterial Endotoxin/ml Al &S 4l 0.25I1U
Nitrates(ppm), Ot& &t S &l A 0.2
Heavy Metal(ppm), 3% 0.1
Aluminum(ppb), 2 20|5 10
Acidity/Alkalinity, & £= 23t2| -
Chlorine, &3t = -
Sulfate, 4t -
Nitrate, 2 &t -
Ammonium(mg/l), ¥ 2= -
Oxidisable Substance, U2t 2+ A2 E 813 <0.1ml
4422 0.02KMn0O4/100ml

Residues on evaporation, 3L &S 2 =

JP

1.3uS/cm at 20C
0.5(RO/UF)

0.25EU
not detectable
not detectable

Test against color
indicators

not detectable

not detectable
0.05

not detectable

<0.1ml
0.02KMn0O4/100ml

1.0mg/100ml

USP

1.1uS/cm at 20C

0.5

10cfu/100ml
USP <1231>

0.25EU

=0 H

0.25EU
EEST
J|=0l Xt

&0 M

Jlz0 He

Jl=0 Het

JE0 Het

1.0mg/100ml

18 (0.05)

L
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> A2 Y HES MASH| /st GMPZ2E 0 D& Eel A=
(Ingredient, cleaning £ Laboratory activities ) (NIZX&Z, HI& 4, L AIEE)

FrelAIAE2

I

ZAIAE N =2 Quality Inspectionlfl | ER& £

> 2t BlAls =XeIAIAEE /R XS] Ploll HTHE SXE &

>aHel AIAES AN, HE L S0l &8t Validation & Qualification
GMP2 J|2XE 0l 4.

1
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ROE WFI HIZ0ll 51 &6tAl 2= 0l=
I

> RO= 0|2 |&0|l Alt.
> RO= 2A 2 Validationdt?|JF & Xl LCH (E28 X2 0|1E)

> ROAIAEI2 RobustnessIt £E5ICH (FE 0O L5t o O 2 LeakAl
DlMESstd ZA) XIHEOICH(BSI|H0|42 & Endotoxin)

> MembraneO| chemical & biological SHOUAN 2&0| & 1,

Integrity Jt &4l 4= UCt. (EndotoxinH O 28t) = Robustness

1
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22 S8 29 [USP]
- 000000000000

> USP WFI shall be produced by distillation or proven validatable equivalent methods.
=2 USSP FAIE4LE SF £ = Validation0] st ¥ oZ HXEEYHO| HES

> The USP requires that Purified Water and Water for Injection meet specific ‘conductivity’ and
‘TOC’ requirements.

=2 USP= FAIE% ZHl=2 8==0 #HS £€&Fol¢ 0l0 === -6t UL,
»  USP ‘conductivity’ is a 3 stage conductivity test. It permits on—line and off-line testing.
On-line test requires the use of non—temperature—compensated conductivity
measurements. Off-line test requires specific performance requirements for
the instruments.
=2 USPS & & AI&2 3HAHZ AAISIH, on-line & off-linel] EEE 25 ol E&tL}.
»  TOC permits on-line and off-line testing. D LS g it

L
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>

22 S8 20 [EP]

EP WFI shall be produced by distillation ONLY.
=2 EP= FAIE9 HgEoE SF]02 56|88

EP requires that Purified Water and Water for Injection meet specific conductivity and TOC
requirements. Nitrates and Heavy Metals testing still required.

EPE FAIEFZ N2 A 3 & EMHdEALL SSH0 Us AMES 2+ 8.

Conductivity requirements have changed. WF| conductivity to look like USP requirements.
PW conductivity to be changed to allow on-line, but unharmonized.

EPS FAIE+ M AIE B0l USP2 3EHAHEQ -2 HEE. PWS X5 on-linelil A
ZLIHEote A2z HEE HEOIL, FAIE 2 BRXE £3E 0I1F X 2.

TOC testing fully harmonized with USP.
=2 TOC= USP2 s2 &t .
Eurgpean Medicines Agency

EP microbiology limits harmonized. m

2> 0|4=sty FE0| USP2 S2E.

L
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NEE+ Al A8 VALIDATION &
o

A|E0I0pOrpA ® O|OHES WR|C0|E0 2 7B
mﬂiﬁfﬁ'ﬁ'ﬁﬁﬁ o oHAlE AIMAE, [BE 2] QJOE X X BEBRIIE, BAX IS
- e HEXHES welHole Z2ES 823 Xz (Reference)

® Guides to Inspection of High Purity Water Systems, FDA, Office of Regulatory Affairs,
Inspection Reference: Inspection Guides

® USP <1231> WATER FOR PHARMACEUTICAL PURPOSES

® Guideline on General Principles of Process Validation

mu&mﬂammmmmm

T i ® Quality of Water for Pharmaceutical Use, CPMP/QWP/158/01, EMEA

SN ® Qualification and Validation
@ ® WHO Technical Report Series No 929 Annex 3: WHO Good Manufacturing Practices: water
N for pharmaceutical use, 2005

Aide-Memoire - Inspection of Utilities, Pharmaceutical Inspection Co-operation Scheme (PIC
Scheme) Publication PIC/S (P1009-3) £ ICH Q7A2 #&8E2 HE3%tJ)|< &.

L

Bi_o-§upp?y! 40 2010-05-20



Qualification

DQ

IQ

oQ

PQ

R AA
—

US FDA

Risk Assessment
(_?_| g S N2

L B ')

Phase 3 applied
Phase 1&2:
2 -4Weeks
Phase3: On-going(1
year)

EMEA

Risk Assessment
(_<,>_| g BN X2

L B ')

Phase3 not applied

WHO

Risk Assessment
(_<,>_| g SN XN

e B ]

Phase 3 applied
Phase 1&2:
2 -4Weeks
Phase3: On-going
(full year worth data)

€l VALIDATION JHE H| 1w

KFDA

Risk Assessment
REE2H 38328 08

Phase 3 applied
Phase 1&2:
2 -4Weeks
Phase3: On-going
(over 11 months)

L
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IQ Check Lists

L

HXHALSTI} ABEE = 2 Al AEl ENBAAAE PRk
No ks Y s HE
=== e = - = =
hEs N2 s ARG SHAAE  AlAE  2HAaca T 47
HXEASTI} AAIKC AY E2 A A A A ] ]
, SXEALSBOIE  SXHALEIL AR XA stol @) @) ®) ®) ] ]
HIALEH &0l Al S = T S =
SH == SXEASHII MRS SHIHIQ B
ey 2ol @) @) @) @) ] ]
DATLo| = ol =2 2 X9 &0l yAN YAN YAN YAN u
, S3Xsoxugz =3NS
MNRIZ &0l Al : i
2N SH RE L HAY =0l u
JIHE SXIAEHC H2AM SHol: 2R 2 A
5101, MXQ THSIO UXA SO, HF o o o 5 - -
ALER 8101, JI2D| B0, AR ALEH Stol, A
X4 80 S
g (EXHEHA AL @I LXMEI HAM S0l 2 24
20l AIE 5101, AR ALEH SHOI, IHAEH &H01, & | ) ) ®) ®) ] ]
22 80l MOINE S0l S
XIS &R A =21A stol @) @) @) @) ] ]
ANAE DHZO| 22 SaF AEY 20l @) @) @) @) ] ]
O:TA /A AD /x: OI& Al
2010-05-20
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AXHAEYIL AEg = | A2 FALE A AR TE
No 1
e ey kS X8 % M= N8E, IE M7
22 TTIT INES-] SLHA| AEL Al AE = A AR = .

(Eol HE4 lﬂgmszr gaol g g O © © © - | =
o Z iy
SXBE SOPEES HZA o) UBS o o 5 5
<24 2l

, PEEYEAN suesRERRIANEE o o o o m om
2SS AB0E U 2EF 72 e N/A N/A N/A NAL m m
Change Part List 2AM3} & =2 12 =0l @) @) O O | [ |
Spare Part List 243t % 48, #H #el O o o o LI

O: 24/ A:AD /x: 0I&A

L

Bio-Supp:l:r! 43 2010-05-20



=K

<
<+

Al

A

W7 SOP(EE HZEA i) LHE 2l X2

No

od
or

DY SOP(EE MZA 0 Y) D%

*kk

o
[

!

3
=

7| 720 M2y

=

=
MHe| g0l

A

or

2010-05-20

44

Bio-Support




H xx

719] HZ

o
=

el 7|

i

x

=]}

TdE

No

oIr

o
[

NHY =

BRG]

3

—

M+ MEY3A9| Xt
s

S8 o

or
=
T

oo

2010-05-20

45

5}0l

k=l
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X ZEIF O Spray BallO| HX|+=X
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=

Dead Leg 20l A|
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Spray Bal
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OQ Check Lists
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PQ Check Lists

H xx
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7|1E
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nE
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I+
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IH
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Bt 4
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1
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=r ol
1o 0
0 7T
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Phase 1:
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Phase 3: {4 SH|CHA
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- o o+ FALE Al
dsH48E NEE s fi*;"_' A T
No = =G
&7 NEREER e 71E
HH Al AE 2 2H91(On-line Monitoring) @) @) | ||
B AA|AE A &101(0n-li itori
,  HHSAAY Fe Bajox A=Al AE M EE 2H0l(On-line Monitoring) @) 0) m u
(CCP) &2l Al M $=A|AH 2 301(On-line Monitoring) @) @) | u
HH LAl AH k24 21(On-line Monitoring) O O | |
HHsA L 5 MY X ALH FHEQ o ) - -
HA| A AE HE2 QAL Recovery(%) X244 =0l
4 o T M—n0 —LO‘_*
Y HAY = A™ N
M= ALE T CiH| FH+= MzEe HAd =0l [ | [ |
KR AA|AE QKA R Z M 30
SHCH HAS A AT yraaae 1128 M6 HZHY 2ol @ ® ] m
O: g/ A3D [ x: 0I&A
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B-2. GMPE SJ|X3tAIAE X0 &

KA 2evuginy  ZRAT: MGMPBI & A
Mt o NM Y B REI_2.38P e

HEH S
® Guidance for Industry Sterile Drug Products Produced by Aseptic Processing
— Current Good Manufacturing Practice, 2004

Europesn Medsines Agency 2HAAHE:
SIS ® Volume 4. EU Guidelines to Good Manufacturing Practice, Medicinal Products

for Human and Veterinary Use. Annex 1 Manufacture of Sterile Medicinal
Products_2008

ZE A
® Good manufacturing practices for sterile pharmaceutical products, TRS 902
Annex 6. 2002

L
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KGMP, EU GMP, CGMP, WHO &3&

_
=

cl 73 di

u

1. 88 T (Classification)

M GMP4Y 2 )_KEMP EU SMPEMEA) 2005* FDOA(CEMP Y™ WWHO GEMP (2002 )
At Rest Im operation . Al Rest Im aperation
Grade| Class 0.5pmift* | Grade CIEE?S"ﬂ I I}.Eumf:_t“" Grade
0.5pmim™ | Spmim® | 0.5pmim™ Burmim™ cation |(In operation) 0.5~5um/m ™ [=>5um/m™ | 0.5~-5um/m* | > Gumim™
14 100 100 A 3,520 20 3,620 20 100 100 A 3, 500 H 3 500 o
- - - B 3 520 29 3532 D 2 5900 1,000 1, D0 B 3 500 H 350, 00 2 D0
1B 10, DD 10, DD c 302 D0 2 S0 3,520,000 209 D00 10, DD 10, DD c 350, DD 2 DD 3, S, DD 20, DD
100,000 | 100,000 O 3,520,000 | 29,000 |MotDefined (Mot Defined| 100,000 | 100 000 O 3,500,000 | 20,000 |MotDefined |Mot Defined
2. 0| = (Microbial Contamination)
M GMP4M 2 ) _KGMP EU SMP{EMEA) 2005* FOa S MP = WHO GMP (2002 )%
s s = BEA = = — TH
Do | FEk= oo | Sotd | BEI Glove |Classifi| 2oz | =ot= saq | =otd BE o Glove
Srade (chum®) (cfufEcmEi Srads (Chum®) (BDmmEﬁ_ (EBmmEi_ E_ﬁI‘IgEFS.I' et (chum®) (BDmmEﬁ_ Grade (chufm®) (EDmmEi_ (EBmmEi_ E_ﬂngersf
: fhrs) fefuldhrs) | fcfuw'plate) cfulglove : fefuldhrs) Sl icfwdhrs) | fcfuplate) clulglove
14 « 1 1 A <1 o 1 o 1 o 1 100 1 1 A {3 <3 <3 <3
- - - B 10 5 5 5 1,000 r 5 E 10 5 5 5
1E < 20 5 C 100 50 25 - 10,0000 10 5 C 100 50 25 -
2 < 200 20 C 200 100 50 - 100,000 100 50 C 200 100 50 -
53 2010-05-20
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1

1ISO 14644 J|& &=

Cleanrooms and associated controlled environments

ISO 14644-1 | Part 1: Classification of air cleanliness 28/ & & A& MU E-M1F: SIFEE S8 27

1SO 14644-2 Part 2: Specifications for testirlg and monitoring to prove continued complianc_e witr_1 ISO 14644-1
2el8 L 2SS HOSE-H25:1SO 14644-12| XIHHQl KX E /et AME & 2LIHY 7

ISO 14644-3  Part 3: Test methods & & &/ (Cleanrooms) & 24 MO &E M 32 HAE &

ISO 14644-4  Part 4: Design, construction and start-up 28 ¥ 2 E MO SZ-H42: &H, SAFE ZHIHAI

ISO 14644-5  Part5: Operations 3 &4 L 2AMHEE - M52 &5

ISO 14644-6 | Part 6: Vocabulary

1SO 14644-7 Part 7: Separative devices (clean air hoods, gloveboxes, / isolators and mini- enwronments) Ada
HAMAHSE- M7 2elEXN(ENHZE, =2HELA, OL0ISd0IH E 0/LI2Ha)

ISO 14644-8  Part 8: Classification of airborne molecular contamination

L
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T A
XHe D&
]
Figure 18
EU GMP Annex 1. Examples of pressure cascades WHO GMP
10~15pa(1.0~1.5mmH20)
Tablets Tablets Encapsulation
COMmr. COMmpr.
FDA CGMP 16 Pax2Pal|l15Pax3 Pal
(2 HEEO Y2 XY PAFTTEALT
10~15pa(0.04~0.06inchH20, %l 4 12.5pa) L -
M40l AS B2 Grade B2 C Bolf U=

Design condition
(15 Pa differential)
2229 Y2 = A 15Pa

MAIQ| 80| HIZ &2 €M Grade)t HHH
= 322 Grade B2} C= %I 30Pa compr.

Tablets
COMmpr.

Encapsulation Taklsts

Tablets
COMTPT.

Encapsulation

Production corridor

Maximum differential

Minimum differential
(21 Pa differential)

(9 Pa differential)
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A =
== =55

(] EU GMP Annex 1

S EFE Xl (Grade A)= & & & (at the working position) il Al 0.45m/s + 20% (0.36~0.54m/s,
guidance Value) - Laminar Air Flow

® FDAGMP (2 S0 2ot MZXE = R2HSH 28 X&)
ZH HOU M 6inch(15.24cm) & 20 2 H(work surface) 2] HEPA 2 E I A It XI & Off

AN =& - unidirectional Air Flow

El

I
o

EPA

<)

[ Class 10,000 O] &atQl 29]
S (Q=AxV, S==H

®
T
i
02
ol
2
Of
Of
ov
nio
X2
B

My

L
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ISO ; Cleanroom Maintenance Program
]

Schedule of Tests to Demonstrate Continuing Compliance
Xl A& (1S014644-2)

N&X0 S3 R

AE Bl sS= ES LN E=PSESp) Al S E X}
A B 6 B ISO 14644 -1 Annex B
<ISO5
AAESZ &X AE
€D 12 hg ISO 14644 -1 Annex B
>|SO5
3| X+ PESS 12 & ISO 14644 -1 Annex B5
BN TS PESE 12 H& ISO 14644 -1 Annex B4

L
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Schedule of Additional Optional Tests(1SO14644-2 ¥4 A1)
AE B == Kiet=l x| CHAl2t2HH ANEEXt
SXE e &4 DESE 24 74 ISO 14644-3 Annex B6
2SS IHAI& BESa2 24 714 ISO 14644-3 Annex B7
3= BES2 24 714 ISO 14644-3 Annex B13
H32t &4 DES= 24 714 ISO 14644-3 Annex B14

HEPA ZE 9| Leak Test= & 23| 48 (FDA Guideline)

L
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OQ Check Lists
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PQ Check Lists
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H2 Yol 28t Global GMP F£&

[ Input )
GMP Requirements Business Requirements
OIQI= W E AT} S|AtS HI&E
I FEHS L ’ Globalization
DEO BEARSAAY 1S AHHI &2 2 A
Output

Since 2000 62 2010-05-20
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GLOBAL GMP& X}0|J 8] BlENR?

Software Concept2] 83} “RISK-BASED APPROACHZ2] 2|8t PQS £ ¢!”

US. Food and Drug Administration <€
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RISK BASED APPROACH?
N

Pharmaceutical cGMPs for the 21st Century —
A Risk-Based Approach: Second Progress Report and Implementation Plan
(issued September 3, 2003)

» Adjust the level of regulatory scrutiny commensurate with public health risk
2 & MO S FE 61T F6 0~

* Implement a nationally consistent approach to the regulatory inspection processes
PHEN DEES et QBE F2EEE F6/0~
FDAS ¥ R& 24+ Z S/t
» Decreased FDA capacity for inspections, sample collections, and sample analyses due to
— increase in number of facilities, especially foreign 2/= Z& ZJ/
— increase in number, diversity, and complexity of drugs and processes as pharmaceutical science
advances 3% X0 95t O/ tE I ZF O OIS I SEE 0 ZF

* Increase efficiency of FDA regulatory oversight through risk-based, data-based and
automated approaches. FDA 2W259 &£4=2 0517 £/6/0~

L
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2010892 H KFDA # 1) Al &

M2 OIFE GMP THZcHol

Part I.
9% Jlut Aol 2 GMP Jlolszlel o

OI%Z2 CGMP 3 E Fist SE &l AIAE

Part Il.

SEUCIH0IE JI0IEetel - LEHE 0L @ X 0t &K

2009. 12. 30.

O|ZH|ZNLL / HZEUNTE

O

Part IlI.
24 7|2 (PAT) 710l £212l
X

A oAZ N, NE R SEEZS M

1 op
0

=

A|ZO 0O rxOrx{k M 9
SERUENNY  NFDS e
®W Korea Food & Drug Administration Nafon s o Food nd Drug Saety vakaton

:
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GLOBAL GMP SYSTEM= fiet &2 & &

FDA CGMP

GLOBAL GMP Jt=s

EMA EU-GMP

FDA CBER
AN 2
EMA CHMP —

For GMP

NE = KGMP &HE

For GEP
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ICHZ2| Ofol

International Conference on Harmonization (= HIZX3+39])

International Conference on Harmonization of Technical Requirements for Registration of Pharmaceuticals for Human Use

_'j
%H'
lI‘L"
10
!
[EEY
(e}
(e}
o
M
nx
o

. 19894 EC, 0|= & €=0] H#H=
«  IIJIOICH A SO ZR(HE E, RE2d S)Jt =0 A0l Al S= X
A

— AN HI2 OIS F A, =492 SA(HM)XH—- 5240t 226 =

st Z2— s 220 J10

« Ot REOIE, X&) S (harmonization)— SIIZ &l

sueens ] m oieun

M J%
H1 UZ

L
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ICH Guidelines
]

Q

"Quality” Topics, i.e., those relating to chemical and pharmaceutical Quality Assurance.
Examples: Q1 Stability Testing, Q3 Impurity Testing

S
"Safety" Topics, i.e., those relating to in vitro and in vivo pre-clinical studies.
Examples: S1 Carcinogenicity Testing, S2 Genotoxicity Testing

E

"Efficacy"” Topics, i.e., those relating to clinical studies in human subject.

Examples: E4 Dose Response Studies, Carcinogenicity Testing, E6 Good Clinical Practices. (Note Clinical Safety Data
Management is also classified as an "Efficacy" topic - E2)

M
"Multidisciplinary” Topics, i.e., cross-cutting Topics which do not fit uniquely into one of the above categories.
M1: Medical Terminology (MedDRA)
M2: Electronic Standards for Transmission of Regulatory Information (ESTRI)
M3: Timing of Pre-clinical Studies in Relation to Clinical Trials
M4: The Common Technical Document (CTD)
M5: Data Elements and Standards for Drug Dictionaries

L
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ICH Guidelines : Q7, Q8, Q9, Q10 Linkage

Pharmaceutica
Development

Quality RIs
Management (Q8)

A7 Quality System(Q10)

ICH Q10 Pharmaceutical Quality System (PQS)

’
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0o

GLOBAL GMP SYSTEM ®*F& ?let 2+ &=
e

&3} ICH Q10

H 8t RISK BASED APPROACH JH& 0l 2] A

Quality for identity, strength, purity, and other quality characteristics
Quality by Design and Product Development
Quality by Risk Management and Risk Assessment
Quality by CAPA (Corrective and Preventive Action)
Quality by Change Control

Quality by The Quality Unit

N o o bk~ w0 D oPE

Quality by Six-system Inspection Approach
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Quality By Design and Product Development

73838 ICH Q8

Product & process design and development

Design formulation and
process to meet
product CQAs

Understand impact of

material attributes and

process parameters on
product CQAs

Risk assessment and risk control
Critical Quality Attributes

y
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Quality by Risk Management & Risk Assessment
- 000000000000

7383} ICH Q9

-~

Initiate

Quality Risk Management Process

A

}

Communicate
Plan, high level
risks, and
Risk Control
Strategy
to appropriate
management
team

Genentech Model

Risk Communication

- -

Risk Assessment

Hazard Identification

¥

Risk Analysis

v

Risk Evaluation

Risk Control i

Risk Reduction

R +

Risk Acceptance

?

<—>|Dutput / Report and lmplementatimi

Risk Event

I— s—Frrmsnnmse

5|00 JuswRbeuey ysiy

" Risk Review l

i P

Quality Risk
Management Plan

PHA
HACCP
FMEA

Approve/Implement Risk
Control Strategy

Develop Quality Risk
Management Report

Update and review on periodic
basis or when significant
events/changes occur

L
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Genentech

Risk
Acceptability
Matrix

Probability of Detection

Genentech RPN Matrix 2 4 6 a8 10
200 400 600 800 1000

160 320 480 640 800
128 256 384 640
120 240 600
96 480
80 400
360

High Risk

72
[
Moderate 48

240

Risk
40
32
24
Low Risk 16 60
8 40
3601000 Immediate action {0 - 3 months). Crtical
192320 Correction must be considered an active project (3 - 6 months). High prionty
Carrection should be considered a B or C level project (6 - 12 months).
864 Caorrect, reconsider at a later date, or tolerate as residual risk depending on product and Low pricrity

circumstance.



Quality by CAPA

-]
S 5D, 2400 Mo ML YRS sH=6 2 SX0| ULk

AME 2 EEX= M= LE
CAPA 9-Step
Identification B _ L
of Problem 2> = H&E S0l Hetgt
Evaluation Data _
Gathering -> {%D} DE:‘DJ'QJ —JFjé'

Investigation

Analysis StAH 2|
)
Develop - =
Action Plan > AMEXZX HE= O
Implementation - ]:”i! 0“ [[|.a|. A Jél_?lt_ﬂ _J'\_EOH
o AME(EL): ERE S HIZ = A Follow-up > AZXX £ 50l
o Ol (F%PBAH): Olcl HH Gt Y= A Verify
- Effectiveness > A|EXX 19| &0l
= JFOLA 05] o = =
= O ;OI'O:I O'I%
Implement > g} H| 5| A%’ ol (=] e

ZX(FHAB): 2oL A
H OE AIXNE Hote A

Preventive Action

Corrective Action — Action taken to eliminate the causes of an existing discrepancy or other

undesirable situation to prevent recurrence
75
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Quality by Change Control

. HAHJUC| WEEIE Change Control
o ArEH 20|

» BHE HHRO 0E
y 2l 0 2= 20t 2ol Xelg

= H30 Uot 2AM=Z Hdotll, 8

~

/

Change

COntrO_

Document
Control

EERERY

HE 2/ FAH &4
(MI2EXRT)

R M/QEN

Dl A
2 ol

HE2e| H E
Z2E




Quality By The Quality Unit
-9 |
For Global GMP

QM (S & &9Q)
2D ZANO BN N
SRHPE S ZYALH
ot el 20| BH & o

&
QA (S& £3)
QC2 GMP #2(° X Z, GMP2| SH

3 &te| =&, validation ==&
Quality Review, Self Inspection
Change Control 2!, H=J|J| Calibration

on A2

BAAE

==

[=)
I
[==ar—1

rir i

P

0

o

Ol

S O,

n o = Iz = A
PR RS FO| BT Yot &g
ZH A2l

XS 2 L A2 2 =2
QC (& &2l

S BHHIS 2 H32 2MMF, A & =ots0l

AXH.EHHE L HE3 AME, NEXIN=E HE & £6t592

ANEEX &S X AELE IS

OFEAAIE &Al, 28 2BLIHE

Test Method Validation, A|I&& e 2 &&

A2 L HEQ B2 AN B2, FE MASS ML TN

77 2010-05-20

-
Bio-Support

GMP PARTNER GROUP



Quality by Six-System Inspection Approach
[

System Based Inspection ?
612 Systems =0l M Quality System2 & +2 St
LHXE Meimoz MAG6H0 AAE 2 0

A
O[ &t Q|AI0] YOH 2621 U HHHYE A

—
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http://www.fda.gov/ora/inspect_ref/iom/IOMORADIR.html

PATE & =8t HIZ33& System & 1)
|

PAT = Process Analytical Technology

MAIZIHOZ HE B BHS AT £ Y= AAH 2E I

M= ==9| Monitoring & Control |

O|UZES MAMSI= Al L= DJ|&2 A & ZH|0l PATIE Jisst 24 &d| & Systemst & T2 s ZEo60 A A2
Moz HE& S32| Monitoring & Control0| JIsot=S 0t=0W CSVE S0t Z2&0t= AIAE

L
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AS -IS

HEDJNH
Process
=25
| Closeloop ... ...
Control

Process

feed

e, g2, PH

SEEEEEE

To-BE

PATOI J|Et8t QC AIAE!

(in-process QC / process based QC)

- SOOI XIsHL &=
cHASE ZE Z2LIHE L FEE

* Real-time Product Releas

®
=l
0
]
e
=

L
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Risk-Based Approach0il 28t VALIDATION 2t4-3}
] [

Engineering Change Management
<+<— QA Change Control

A
Y

Y.

Design
Developmen

Enhanced
Design Review

Current C&Q Guidance

QA Change
Control

<+«— Engineering Change Management =: —>

Design
Development

ASTM E2500

Bio-Support 81 2010-05-20
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ASTM E2500

0

S &t Qualification 2l

A Standard Guide for Specification, Design, and Verification of Pharmaceutical
Biopharmaceutical Manufacturing Systems and Equipment

FDA; Pharmaceutical CGMPs for the 215t Century: PAT, Quality by Design, Risk Management

- Qualification= |8t JtCtat
-Sd MBS El 2teti it PATS

-1Q,0Q,PQZ

T2 ottt

- & Qualification2 AFE Ol J| D[, Al A S Z 2 A A Dt
2o OF =2 JtS &0l et Investigation¥l =ot=
TH 2R

- Commissioning & Qualification & H £ E & 28t QA
Change ControlZ QI6tH S &t O] =2 02

- B& & Qualification0fl 2/ H &S, AlD|=2] &2
SoF Moty grah XA

N4

-AEXH0| ) SHIF 2 S Qualification

-NESHO O 839 =

- Risk Management2t K| & 2| etE &0l &&= Qualification

- e A XA Y HE0| &0l MAIE RF A EHE

- =8t Vendor0l 2ol 2S& J1J|, 2ME M3 20t
Verification0fl & & & &

- 2IHXIE EE € += A= Documentation &H &4

-0l 9 THRo HiE 24 14
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Current Standards vs Proposed Standards
- 000000000000

ISPE Baseline Guide 5 ASTM E2500
. Design Inputs . Design Inputs
. Impact Assessment . Design Review
. Design Qualification . Risk Mitigation
. Commissioning . Critical Control Parameters Define Acceptance Criteria
. Multiple Trial Runs to Get Things Right . Verification Testing
. 1Q, OQ, PQ and Acceptance Criteria . Performance Testing
. GEP Scope and QA scope overlapped . GEP scope and QA scope have clear boundary
. Focused on Documentation Deliverables . Process, Product Quality and Patient Safety
. Rigid Change Management . Quality by Design, Design Space and Continuous Improvement
1. Commissioning & Qualification »»» Verification22Z O Al

2. Verification2 QA Change Control0OllAl »»» Engineering Change Management 3922 H&
3. Impact Assessment »»» [ICH Q90 L& & FMEA, FMECA, FTA S22 UH

L
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Amgen’s Quality System

Quality by Design

Risk Management First pass quality

: 1
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Amgen’s 6 sub-systems and 47 Processes

L

Quality Facilities / Equipment Materials
. udits/Inspections . acili quipment Design . pecification Developmen
1 Audits/| t 20. Facility & E t D 36. Specification Devel t
2. Quality Agreements 21.  Facility Cleaning 37.  Supplier Quality Management
3. Management Review 22, Equipment Maintenance 38.  Sampling & Inspection
4. RiskM t i ;
. OIS -an:ge:e; I 23 Equipment Cleaning 39. Receiving, Warehousing & Storage
. rganization & Personne -
- 24. Utility Systems 40.  Inventory Management
6. Training o
25.  Calibration T it
7. Regulatory Submissions 26, Pest Control - lranspo
8 Document Management ' 42 Return/Salvage
9. Change Control i
10.  Non-conformances Z;Odl;:tm': i Laboratory Controls
. . - . Manufacturing
11. Corrective & Preventive Actions 28 Desian Control 43. Laboratory Testing
12. Complaints/Adverse Events - eon o 44, Sample Management & Sample Plans
13.  Biological Product Deviation 29.  Process Characterization ; i
14 Field Alerts 30.  Process Monitoring 45.  Stability Program
15, Recalls 31.  Environmental & Gowning Monitoring
16.  Product Disposition 32 In Process Controls Packaging & Labeling
17. Reprocess/Rework 33. Gowning 46. Label and Labeling Controls & Approvals
18. Validation 34.  Technology Transfer 47. Packaging Development
19.  Computer related systems 35 Managing Contractors
~ Bio-Support 85 2010-05-20
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ol & Kl= PDAZH ISPEOI A ~
-

Baseline® Pharmaceutical Engineering
Guide Series

Bulk Pharmaceutical Chemicals....................cccooovooeeee.
Ol SolidDoSage FOMS ...« o
Sterile Manufacturing Facilities.................ccooooooereeene.
Water and Steam Systems...............oooooomeoeeeeee,
Commissioning and Qualification ..o,
Biopharmaceutical Manufacturing Facilities .....................

GAMP?® Publications
GAMP 4°® Good Automated Manufacturing Practice
Guide for Validation of Automated Systems ...............

@l
i
>
]
i
é
_|
H']
>
]
0
[==
Ok
ifl
I
!
Sh
o)
O

Bio-Support 86 2010-05-20


ISPE Baseline 1.pdf

GEPOl =& ol OF & LILH

GEP J} 8t GMPE b @
2 R0 45 &= //_;:/_// Validation
14 .D—|' jE|- [:|' / Qualification \

GMP Compliance / Calibration Inspection (PDI)

GMP Supporting / Project Closeout & Turnover

FAT SAT

yd
G E P / Commissioning

Engineering Change Management

Sub-vendor Management

Gost Control Schedule Development & Control | Document Planning & Contr

Quality Management

Bio-Support
GMP PARTNER GROUP
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GEP2 E2
-

L
Good Engineering Practice (GEP)

Established engineering methods and standards that are applied throughout the project

life-cycle to deliver appropriate, cost-effective solution.

ISPE Baseline Pharmaceutical Engineering Guide
\Volume 5: Commissioning and Qualification, 2001

SN IGMP/URS/E & Q@ 2 AFEHProcess

EISH S0l 225D HISSSO| HZWOH0| BYE ANXLIOE S} EE(FA)S D2ME g
OIZMOIZ*E Sat

FS, DS, Drawings, Calculation Sheet

=)
4
[V
I
0
Ifl'_[_
oy

Cost-effective

L
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Impact AssessmentE S8t Qualification @ 2 &

Direct
Impact

Indirect / No
Impact

Critical Non-Crtical

N N

Product contact risks

X ™

Excipient risks to product quality

Cleaning or sterilization risks

| M

Risks to controlled environment

Manufacturing system or process control

risks

Data risks

Commiissioning Only

Qualification Practice

Risks to product identity information

Indirect risks to product quality

Indirect risks to non-primary data

Bio-Support
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GMP&

V-Model for “Direct Impact” System

2HEGHA...

SAHHIE2
N I EEEEEEEEEEEE——— "

S B

V-Model for “Indirect Impact” System

L

:

. PQ Test Plan . Commissioning Plan
User Requirement | _ Performance User Requirement | _ :

(What) N Qualification (What) N FEETIETEE IS
"5 Functional Design | OQTestPlan Operational ° E Functional Design |_ (ne. PAD Re u?;fﬂ’r‘,g;‘,’;ﬂ:mem 9
£ (How as schematic) | (Inc. FAT) Qualification "g £ (How as schematic) E Testingj "g
o o
5) O o o
] 0| 9 '\\\ / )
> - . IQ Test Plan - o > 3 i (inc. PDI) i ) o)
g Detail Design P Installation g 8 Detail Design ) Physical Completion & g
= (How to make) " (inc. PDI) Qualification -5 c (How to make) Inspection 5
2 D
[%] (%]
g : x 1

Implementation Implementation
Impact Assessment (System Build) Impact Assessment (System Build)
= = — - : ALS o = St A= =
S Q8 4= Qualification =2 8 S5 A =Commissioning =8
Worst Case &, 33| 0|& 23S
s = e O ~ A €5
& & oA SAEIS] 10~20% & 2 HEAHH RAZ E510]...
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GLOBAL GMP SYSTEM = Model
N

PLAN ] [ DESIGN/BUILD I VALIDATE MAINTAIN RETIRE
System ldlf:ntity. l:}p:zrafi-:mal Retirement
Boundaries & A DR - Monitoring and + Plan
Intended Lse Controls
Swystem Impact isk Assessment (RA QA Change
Assessmemt l and e Control
User Requirements < Risk Centrol | Qualification (PQ) Engineering /1T
Specification (URS) Strategy (RCS) [ Performance Change Mgmt
Testing
| Operational Periodic
Functional > Qualiﬁcati:an (L8} Review
GEP Activity Specification (FS) COI}E l‘fltl?rléﬂ
(Al Systemsh ommissioning | Discrepancy ||
"DES'lg“ Installation Ma_nagement
GMIP Imp:;ﬁ?::;n:d Specification (DS) B Qmilr:g:?lt;;r;r?m
Commissioning | Preventative
Prﬁc,;::s EE—— Build |+—m Maintainance & Genentech
Information.-........ - Calibration V-Model
Floner

L
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&l oll OF & LILCH.

ZI Engineering Cost of ChangeQder
g (ZRE &R IS
G Design tar.t-L_lp/
é Qninge—t—— P 2L Operations(29)
Time & Money
= A2t == Z 0 0F &Lt
o VMP DQ
i . f
= Validation Process Validation
a Cleaning Validation

Test Method Validation
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Risk Based Approach0l 2|8t GMP System /15§
|l |1

.,.
o

i 'S & A Development » v GLOBAL GMP R Ao 25 0|0 L B

....... N

Risk Based ApproachOfl &/ H---

o,

Global GMP

_ BT & PT Project » BElnER{oR\Y/EI Gl
Compliance

&

*

GEP Concept » + X & VALIDATION, =R{ < VALIDATION, AT ...

v GEPIHE0 X= AEF0|0 8AF S AF XS
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VISIT KoBio’s

HIOIMEZE = KOTRA 25 XM H =
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http://www.kobio.org/kobio/index.bio

OPAEL01= ol SHRIAIE R OZHE] KoBio 2HH

QUICK
MEMBER LOGIN welcome to the KoBi @ s34 v | AMHE T3NS - &) VRSl e F o B pax
- mmocwwnne L (02)
23 71 P HRHMR? N ~
MARKETPLACE CATEGORIES o %
VBITIY  OOICIHIZEE 27 -
Ll © U2 28 e RS PP
5 WEOIOE 5 AAM0I2 2., KoBio 444+ 4.4/ LS L)
oam Product O eNE choleny D EREBRDIS  EE S EH O 7002388
; \ © HeB w @Sy W s 2u iy eabashe
) onssus * 5) JIE} -2010 el = HEE o
] [ - d KoBio 274
Information NEWS more + =
NEW PRODUCTS - EJ YSDBAR, MBS

B3| QBN 322D
B olﬂlu[ :rm"— /!MC"_'?_, .

VWelcome NoTCE
" i - [KOTRA] ER8-AAI0LY
CPO (Cr,, CPO (Cr., CPO (Cr,, CPO (Cr,, . [KOTRA) Buy Korea,
=2 E -1 €4 Y .
SlSSHEGHRINHIE XI# X8 ALOIE 74 - 1% 302 12A1-16Al ALOL..
RISEOISRHI0|Q ARf X5 O] One-stop AHIA HE Companies Buying/Joint Offers
Ole M2} HeHHE] Marketplace 78
- [Genexine Co..] IL-12 Mutant 2010/01/27 27 O2{e] A58 A of HE VIR0 UGU,
- [Genexine Co,,.] Hybrid Fc 2010/01/27
- [Young In Fr...] Antibody production 2009/11/30 & “I
- [LegoChem Bi...] antibiotics{Oxaz., 2009/11/30 e s
[
Bi
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INVALUABLE Bio-Support
CUSTOMER GMP PARTNER GROUP
Win-Win
EHIOIQMEE NHOAI 25X Ol 0l ceo@biosupport.co.kr M0l Xl: http://www.biosupport.co.kr

Mobile: 010-9178-0019 & &t: 031-596-6240~3 T A: 031-596-6244
= OAIFIIE QYA SOHP BAE 1307-37 BLYFAUMMCIY 4055
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