TR70 Fundamentals of Cleaning and Disinfection Programs for Aseptic Manufacturing Facilities

Fundamentals of Cleaning and
Disinfection Programs for Aseptic
Manufacturing Facilities

B A= R TS H R R

Technical Report No. 70
570 SRR

Parenteral Drug Association, Inc.

ZS i RN NIAY P S=y il

) e
1-6 & julia
7-8 & T8 P18 K A
9 & kool510
10-14 & lumang
15-20 &= 11b1978
21-24 & milly

TR70 JG 1 i v vH 75 ) 2 1/119



TR70 Fundamentals of Cleaning and Disinfection Programs for Aseptic Manufacturing Facilities

Table of Contents H*

1.0 INTRODUCTION 3%
1.1 Purpose H
1.2 Scope 3
2.0 GLOSSARY OF TERMS Rig

3.0 SANITIZER, DISINFECTANT, AND SPORICIDE CLAIMS AND
CLASSIFICATIONS

AEA S HER. RATHS
LRriES

4.0 REGULATORY EXPECTATIONS ERE R

4.1 Regulations and Guidance TERLAE e

4.2 Regulatory Inspections TR

5.0 QUALIFICATION OF NEW SUPPLIERS AND AGENTS Frta E AR A
5.1 Qualification Testing HARR

5.2 Efficacy Testing B B

5.2.1 In-Suspension Studies TR AT

5.2.2 Carrier Surface Studies BARK AT

6.0 IN-USE EXPIRATION DATING 5 A 2O

7.0 CONTROL OF THE ENVIRONMENT PR B ]

7.1 Introduction of Clean Room Manufacturing Supplies

T 4 ) 2R N A 2

7.1.1 Types of Clean Room Disinfecting Agents

(ERE IR il s

7.1.2 Introduction of Tanks, Vessels, Carts, and Equipment into the APA

G K. BRI 5 NAPA

7.1.3 Introduction of Cleaning Supplies and Equipment into the APA

A HE BB 5] AAPA

7.1.4 Introduction of Components into the APA

51 NAPA

7.2 Environmental Monitoring Data Analysis PR 0 E5 s o> b
7.3 Attaining and Selecting Environmental Isolates IR 25 2 SR ORI 5
8.0 IN-SITU FIELD STUDIES DT 5

8.1 Environmental Monitoring Before and After the Start-up of a Facility or Area

8 X o 2 5 05 B

Il

8.2 Environmental Monitoring Before and After Cleaning and Disinfection During

Routine Operation

HWREAT IR AN R R S
(IS5

9.0 CLEANING AND DISINFECTION

HERINE

9.1 Area Classifications and Cleaning and Disinfecting Approaches

9.1.1 Cleaning and Disinfecting Grade A (ISO 5) and Grade B (ISO 5 at Rest, 6/7 in

operation) Areas

AZZFIBZ X (1SO SEFLS,
ISO6/7ENAS) & TE Y B

9.1.2 Cleaning and Disinfecting Grade C (ISO 7 at rest / ISO 8 in operation) and
Grade D (ISO 8 at rest) Areas

CZ (1SO 751 24%/1S08Fh &%) Al
DZ (IS0 8FFAS) X v AlvH

=

&=

9.2 Application Methods N7

9.3 Cleaning and Disinfecting Materials and Workstations TEVEAH SRR TAE S B
9.3.1 Cleaning and Disinfecting Curtains. RN R

9.3.2 Cleaning and Disinfecting Unidirectional Airflow Hoods, Benches, and BEAVH B EER AR
Biosafety Cabinets 1E G REY) 2440

9.4 Cleaning and Disinfecting Equipment Surfaces BT AYE BRI A AR

9.4.1 Non-product-contact Equipment Surfaces ANEG P Ak 1 15 24 SR T

TR70 JG 1 i v vH 75 ) 2 2/119




TR70 Fundamentals of Cleaning and Disinfection Programs for Aseptic Manufacturing Facilities

9.4.2 Work Surfaces

AR

9.4.3 Nonstructural Clean Room and Hard-to-Clean Surfaces

AR Fa A 375 7 TR A A 37 i 3
1]

9.5 Cleaning and Disinfecting Tools EEATE R LA
9.6 Cleaning and Disinfecting Water Points ofUse TEVE AT K A
9.7 Disinfecting Drains o 7 Hh )

9.8 Reducing Corrosion and Deterioration of Surfaces

o/ 2 T R R AR 22

9.9 Cleaning and Disinfection of Nonclassified Areas

RT3 G XI5 7 AN 7

10.0 FREQUENCY FOR CLEANING AND DISINFECTION FEREANE IR
11.0RESISTANCE AND ROTATION

12.0 RETURN FROM A SHUTDOWN ErEEE

13.0 HOLD TIMES FOR CLEANED AREAS, NON-PRODUCT-CONTACT ERERE. A5 R
EQUIPMENT, AND UTENSILS B A T2 B R IF I )
14.0TRAINING B

14.1 Basic Microbiology FEARFUAEY RN

14.2 Contamination Sources and Risks 15 LA RS

14.3 Facility Design and Airflow W T A

14.4 Gowning A

14.5 Clean Room Behavior and Personal Hygiene TETE AT NAIN L A
14.6 Basic Environmental Monitoring FEA TR WS I

14.7 Aspects of a Cleaning Program TR

14.8 Aspects of a Disinfection Program HEET R

14.9 Assessment of Understanding and Qualification FR PPl AR A

15.0 CONDUCTING INVESTIGATIONS RELATED TO CLEANING AND S SIEE N ER KK
DISINFECTION =

16.0 CONCLUSION g

17.0 APPENDIX I: HISTORY OF DISINFECTION i1 JHERE

17.1 Disinfecting Technologies ofthe Past INESIUNEEE SN

17.2 Disinfecting Technologies in the Age of Chemistry AR B R A

17.3 Discovering Microorganisms as a Basis of Disease

RIUE 5 R

17.4 Microbiological Contamination Control Today

2RIV ED S G )

18.0 APPENDIX II: REGISTRATION OF SANITIZERS, DISINFECTANTS
AND SPORICIDES

B¥2: REF . HEHIMAR
TR A

19.0 APPENDIX Ill: OVERVIEW OF THE U.S. ENVIRONMENTAL
PROTECTION AGENCY

P%3: REFHRTE/RD

20.0 APPENDIX IV: OVERVIEW OF THE EU BIOCIDAL REGULATIONS

Bfs4: BRIMNAEYIR KT ik
RS

21.0 APPENDIX V: EPA-RELATED SAFETY LABELING INFORMATION

MF5: EPAMRZEIRAGE
B

22.0 APPENDIX VI: AOAC PROTOCOL TESTING FOR DISINFECTANT
REGISTRATION

M3R6: AOACTYIRFEMM
AR

23.0 APPENDIX VII: EN TESTS FOR DISINFECTION EFFICACY

P%7: ENJHERA BEINA

24.0 APPENDIX VIII: LARGE-SCALE GASSING OR FOGGING OF CLEAN
ROOMS

P8 WS AFESS

TR70 JG 1 i v vH 75 ) 2 3/119




TR70 Fundamentals of Cleaning and Disinfection Programs for Aseptic Manufacturing Facilities

25.0 REFERENCES e
26.0 SUGGESTED READING HEFF 12
FIGURES AND TABLES INDEX BE®RZ&3|

Table 5.2.1-1 | Commonly Used Neutralization Agents ‘i FH A AR5

Table 5.2.2-1 | Recommended Acceptance Criteria HEFE I ] 2 2 b

Figure 7.0-1 | Considerations to Maintain Low Levels of Contamination AR5 G 15 BE

Table 9.1-1 Area Classifications: Cleanroom Standards-Airborne X3 e 1 X bR — Rk
Particulate Limits 15953

Table 9.1-2 Environmental Monitoring Requirements/Guidance PRERE S W LR /46 e

Table 9.4.3-1 | Examples of Surfaces 2 1 %545

Figure 10.0-1 | Example Risk-Based Approach for Selection of Routine FE T UG 70 ¥ 1 A 7 X I PR R
Cleaning and Disinfection Frequencies for Classified TETH BRAIIR ) 7 1k
Manufacturing Areas

Table 21.0-1 | Toxicity Categories e

Table 21.0-2 | Precautionary Statements by Route of Entry HEN A% TR 75

Table 23.0-1 | Summary of EN Test Criteria for Registration for Established | .43 75 B33 /T ENII BRI &

Claims

TR70 JG 1 i v vH 75 ) 2

47119




TR70 Fundamentals of Cleaning and Disinfection Programs for Aseptic Manufacturing Facilities

1.0 Introduction MEiR

While sterile product manufacturing has the most stringent application, these concepts can also be used to design a
program for the manufacture of nonsterile products. To ensure a consistently controlled production environment, a
comprehensive cleaning and disinfection program together with a contamination control program should be
supported by the following:

FRUEF B 268 e P (P A T, S A B9 ] DU T80 R B2 i 07l A T et
PR AR DR A2 TR DL WK SRR G i T AT 25 THRI DL S ez il vl
Sound facility design and maintenance

PR VOt 1Bt AT E 4

Established documentation systems

L A R

Validated/qualified disinfection procedures

AN L NN Sy B

Reliable process controls

A EER) L2

Good housekeeping practices

R i W R

Effective area traffic and access controls

A R DX SRAZ ST S N 325 1

Effective training, certification/qualification, and evaluation programs

BRE S A PEAS R T

Quality assurance of materials and equipment

YRR 25 5t B AR IE

Risk management mitigation

JRRS B AL 3

The purpose of the cleaning and disinfection program is not only to control microbial contamination, but also to
serve as a corrective action for the loss of control for viable excursions contamination.

THEHEBEF B H ARSI AT 3, R AT BERITS G A% A2 IEF5 I -

While the destruction of viable cells are an integral part of the cleaning and disinfection program, the use of
disinfection as a singular focus without efforts to control contamination from entering the area is without technical
merit. Environmental monitoring (EM) evaluates the efficacy of controls on the manufacturing environment. It is

through control of bioburden levels entering the area, along with cleaning and disinfection, that acceptable viable
control of the manufacturing or appropriate testing environment is achieved. This technical report provides

TR70 JG 1 i v vH 75 ) 2 5/119
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comprehensive information and suggested best practices as well as appropriate references to support such
guidance.

v P A M A2 T VT TR AR AN R A — 43, PRl B RN R, TN 2R N XIS B B 4
ARUHMER) . BRI CEMD PEAh AR P RS ) B A 280 o Sl e 0 N XIS AR S K -F i), BAK
TR, A BOE S BRI BRI HIAE P52 K o ARORIREIRIE RIS, JHER T RIFRI
LS8 2 122 S R SRR AT T

For individuals wanting a historical perspective of disinfection, a summary can be found in Appendix | (Section
17.0).

AR ERNE W BRI 2, T RAERT SRR 33— AMER (5517.08850)

The technical report team consisted of members who are cleaning and disinfection experts from various global
pharmaceutical and biopharmaceutical companies, academia, and companies that manufacture agents used in
disinfection.

BRI N R H R ERAN RIS 2GR A 25 A 7] S ARY U AT B A 7 o =] S R B e R 4
o

1.1 Purpose H ]

The purpose of this document is to identify systematic elements that are essential to assuring an appropriate and
compliant cleaning and disinfection program for aseptic and bioburden controlled manufacturing facilities and
classified environments.

AR H R VR H A2 TG B AN AR ) A7 RS2 4 B A P B M OB T T DRI 2 R T 5 BRI T A 1
R R G E R .

1.2 Scope JaE

The document covers cleaning and disinfection within controlled and noncontrolled environments using chemical
agents that reduce or destroy microorganisms. The document provides guidance for non-product-contact surface
cleaning and disinfection. This document is not intended to fully address product-contact surface cleaning from a
clean-in-place (CIP) or clean-out-of-place (COP) system which is specifically addressed in PDA's Technical
Report No. 29 (Revised 2012): Points to Consider for Cleaning Validation and Technical Report No. 49: Points to
Considerfor Biotechnology Cleaning Validation (1,2).

A SCEAE 7L A 220 AR AR 32 A PR B AT I 775 T 25 LA D B SR A I & . SO R B R R R =
577 AN R T TSV TH R o AN S J0 5 4T B 57 i 425 ik PR 2 TSk 28055 03t B0 R T 77 R e Pl
BEAT TGS o X EAEIUAEPDANE29 T HRIR T (20124F21]) “IH TS IR 5 i 2 57 M40 5 HORIR & “ A
PIBATERUEFS FEE 7 h A EITH

This document should be considered as technical guidance; it is not intended to establish any mandatory or
implied standard.

AN RNBEARIE IR R, B IR RN AE AT 55 i B 7 AR
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2.0 Glossary of Terms ARi&

Active Pharmaceutical Ingredient (API) JFElZ§

Any substance or mixture of substances intended to be used in the compounding of a drug preparation, thereby
becoming the active ingredient in that preparation and furnishing pharmacological activity o other direct effect in
the diagnosis, cure, mitigation, treatment, or prevention of disease in humans and animals or affecting the
structure and function of the body.

BT 26, OGRS 2GRSO NSRBI pIm s i, 6. k. 1R)T BBIA,
BEEI S AR D) BE AN G544 7 A2 F e BRI A ) s s iR S0

Adverse Trend A~ B a3

A series of alert-level or action-level excursions that indicates the system or areas are not in control and have the
potential to affect the product quality.

— RN ERKF AT BRI, RN RGEXIRATERZFRAS, 7 bt o A AR .
Airlock K

A room that controls the airflow between two rooms of different classification.

> () FH RAAZS AN [R] 775450 2500 5 A 5 1) 2 8] )

Analyte 2474

Substance for which an analysis is being performed.

EHEAT AT EIIA

Antimicrobial Chemical Agent HiE L5

Substance used to destroy or suppress the growth of microorganisms, whether bacteria, fungi, or viruses, on
inanimate objects and surfaces.

FH T S8t i G AR o RANR T OMZEYD, ATLURANR . BEEdns, K.
Area Disinfection X4

Disinfection of floors, walls, ceilings, and other surfaces.

XPHUTHT . BRI RAEOMIH B R B

Aseptic Processing Area (APA) £HE LZ X (APA)

A controlled environment that directly supports the aseptic processing of product consisting of several zones in
which the air supply, materials, equipment, and personnel are regulated to control microbial and particulate
contamination to acceptable levels.

BLESCRE 7 i LA, ) U IR R, Hrh A B, Wk, e AN 52 2 3 RTE  3E
PAFZ I Bl A D AR 75 T 25 P H3 32 (R 7KCT

Bioburden Load =441 %;
A measure of the number of viable organisms in a given environment or material.

SR RE RIS R e AR P R i T 5
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Change Control 2% 5 34

A documented system for reviewing proposed or actual changes that might affect a validated system or process;
change control includes the determination of any corrective action required to ensure that the system remains in a
validated state.

RS ARG, F T AU A B BRI R e 5 AR UE R R B T2 AR B . AR PR A R Pl T
21 1R Jit AR DR AR R BRI R IR

Clean (v.) ¥&%5 (BhiA])

The implementation of procedures to render an area, piece of equipment, system, or object free of adulterants and
contaminants.

FE—AX — S — D RGBSR PSSR AT A TS g

Clean(liness) ¥&v5 (£&1H)

The measurement for the level of particulates, microbes, or other extraneous substances on an item or surface.
T BRI R SR RO IORE B & AR BT 46 it

Cleaning Agent Y&V&71

The solution or solvent used in the washing step of a cleaning process. Examples of cleaning agents are: water,
organic solvent, commodity chemical diluted in water, and formulated detergent diluted in water.

FIFH53 T et 5 BRI AT UK ABLIR . PRALACZERE KRR, DLRAE
FK R B C 7 T v R o

Colony-Forming Unit (CFU) BT SAAL (CFU)

The visible outcome of growth of microorganisms arising from a single or multiple cells.

—ANE AN R A K T L

Contact Time A&

The minimum amount of time that a sanitizer, disinfectant, or sporicide must be left in complete (wet) contact
with the surface to be treated in order to be effective.

KB VBB 77 D 2045 B AE 4350 W 1 1) 4 Ak PR T DAOS 1) 25 R ) B R i
Contaminant 544

Any adventitiously or externally introduced material (e.g., chemical, biochemical, or microbial species) not
intended to be part of the process.

BIRESR I ANRIIEA R T Z M (B, s, LV et mme o
Coverage ViFH

The appropriate distribution of a chemical agent needed on the equipment surface to be effective.

FE VLA R AL 130 7 AR SOR IRIE 2 70 A 1 O

Degradation F&f#

The breakdown (usually chemical) of material during manufacture, including during and after the cleaning
process.

YopEA R T, ISR S REATE IR GEF RIABIND

TR70 JG 1 i v vH 75 ) 2 8/119



TR70 Fundamentals of Cleaning and Disinfection Programs for Aseptic Manufacturing Facilities

Depyrogenation 2= #JE

Removal or destruction of pyrogens.

25 R B B R

Detergent J&¥&7

A synthetic wetting agent and emulsifier that can be added to a solvent to improve its cleaning efficiency.
AT DU 77 r 22 v 35 vt RO ) B 17 A 7

Disinfectant JH&EH

A chemical or physical agent that reduces, destroys, or eliminates vegetative forms of harmful microorganisms
but not spores.

— LB BT, FTRARRAR. SR EE B F A SUEA R TR A AT
Disinfection JH#

The destruction of pathogenic and other kinds of microorganisms by thermal or chemical means.
KT )27 2 Ty AR R 3 A e 2R A

Environmental Monitoring (EM) PR (EM)

Describes the processes and activities that need to take place to characterize and monitor the quality of the
environment.

T R M I PR R AT I S R AN B
First Air

Refers to the air exiting at the face of HEPA filters. Based on the airflow through HEPA filters and its
unidirectional air flow the air exiting at the filter face is for the purpose of aseptic processing free of particulate
contamination (both viable and non-viable).

FRAFAE T HEPARLYE AR 2 1 72 o AR I HEPARE JE S (U A AR LU, AERD BRI 1 23 U
N T BRI S G R AL B GEPEAAREE) .

Heating, Ventilating, and Air-Conditioning (HVAC) BRIBERIZ{E (HVAC)
Refers to technology of indoor and automated environmental control.

= N H SIS HIROR
High-Efficiency Particulate Air (HEPA) Filter ER=SadEss (HEPA)

A type of air filter that must satisfy certain standards of efficiency such as those set by the United States
Department of Energy (DOE). The air filter must remove 99.97% of all particles greater than 0.3 micrometer from
the air that passes through it.

TR EE R — R AL iE S, HACR L E IR (DOE) MU . %7 Uil UEAs W RENE R 1% 1
JE AR H199.97% K 0. 3um A Rk .

Gamma Irradiation {NF3E 5}

The process by which a material is rendered sterile by exposing the material to a radioactive source, such as
Cobalt 60.

Rept 2 e T— NMRAIR, Blintheo, KT KE iR,

TR70 JG 1 i v vH 75 ) 2 9/119



TR70 Fundamentals of Cleaning and Disinfection Programs for Aseptic Manufacturing Facilities

Germicide FREH

A compound that destroys all vegetative microorganisms.
— ST BEAE KRR SV .

In-Use Testing (also called In-Situ Testing) JRALIRHE:

A field study that validates the effectiveness of a disinfecting agent, the trained operators, and the approved
operating procedures.

— IS, FRIAETEEER . Bl 5 B AF ANt R A R P A R .
Isolates 4375

Microorganisms that are recovered from a facility.

MBS A2

Largest Daily Dose &k H iR FHFIE

Maximum daily dose of the next product to be produced in the equipment train. Median lethal dose, or median
lethal concentration, of a toxin, radiation, or pathogen; the dose required to kill half the members of a tested
population after a specified test duration. LDm figures are frequently used as a general indicator of a substance's
acute toxicity.

TE [ — W& B P B A N — 2 R K H IR . —FA Sy, S EEURM N EEEUtE, SR
BOACIRSE ;. FE4R5E IS B R ECZ R AE Y T R 7R & . LDm3GHE % F AP ot St 3 Ve 1 A4 E A
Log Reduction Xf%{ T

Log reduction is defined as the first log being 90%, the second log being 9% and the third log being 0.09% of the
original inoculums.

KHEUFR 2 — X BN M B 190%, 5 X N9%,  5F = XF4N0.09%.
Manual Cleaning F3)iERE

A cleaning procedure requiring operator-performed critical steps (e.g., scrubbing with a brush or rinsing with a
hose).

3 SEARAE N AT SRR RO VE TR (o, A P Al 5 B s A KB b))
Metabolite R4

A substance that is either the result of metabolism or a requirement for a metabolic process.
AU RS P /5 BT A2 I R

Mycoplasma 2Bk

Small, flexible bacteria that lack a cell wall. Mycoplasma can pass through 0.2 um and some 0.1 um rated filters
and are unaffected by some antibiotics, such as penicillin.

A AR A AR /N 22 A8 T (O A 8 o S SR A AT LA 0. 2um Al — 60 Lpmid JE 2%, It H A2 BT 56 77 IR 520,
WHEHR

Penicylinder Z=:03EBsfE

A small, ceramic carrier surface used to hold cultures of microorganisms. Used in antimicrobial effectiveness
testing procedures.

AN BIREB R TRUE ISR, FI T B AR
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Pesticide %3l

Any substance or mixture of substances intended for preventing, destroying, repelling, or mitigating any pest. Any
substance or mixture of substances intended for use as a plant regulator, defoliant, or desiccant and any nitrogen
stabilizer.

FIFBiE 55 SRR B> Y B s R . AR L) RS B B R e R e I
Vs s IR S -

Pyrogen #W§

A material that elicits a pyrogenic response (fever).
FEORHINL CRED BT .

Sanitize HE

To make physically clean and to remove and destroy, to the maximum degree that is practical, agents injurious to
health.

HEATWIPRTETE DA SR B AN i SO i R A 3 R 2 i KT ATRE S .
Sanitizer JHEH

A compound that will reduce the number of vegetative microorganisms to a safe level as determined by public
health requirements. Normally a reduction of 10° in vegetative microorganisms is obtained.

B Y BOR PR B A SL 22 BRI E (% &KL &Y. @ X BNEHRAEYIRERET 02—
Ko

Sonicate FE[EfEIRAS

To use sound energy to agitate particles; generally used to accomplish mixing or cleaning.
8T F P I RE B A B RORE, I T 58 TR S B v

Sporicide -5

A compound that destroys all vegetative microorganisms and bacterial and fungal spores.
HE SR I I E M RN R S R T A T R S

Sterile JTH

The absence of viable microorganisms.

BA S ERCEYIRIRES -

Sterilization KB

A process by which something is rendered sterile (i.e., moist heat, dry heat, chemical, irradiation); normally
validated at 10° organism reduction.

EREYABITEE B R (RE, |3 TG %, 585D, EE S IRk B0 B R EMAE
L

Substrate #J&

Primary construction material of a surface to be cleaned or disinfected.

BV R BT T AR T B 2R AL

Total Organic Carbon (TOC) ME#E (TOC)

TR70 JG 1 i v vH 75 ) 2 11/119
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Measurement term for the total organic carbon in a sample.
—MEEE A HL IR .
Transfer Disinfection ¥%#JH%

A disinfection process conducted on materials and equipment that coats the surface for a validated wetted time to
remove bioburden prior to introducing such items into classified areas.

1 BB PR A A% R T o 4 SR 2 i 90 UE TR N LS BR BV 08, SRR Rz DR RS N i 1 X T
ESUR LN

Trend Analysis #4347

Analysis of environmental data over time indicating a shift; adverse trends require investigation.

X — B A S B R BEAT H 04, A RS E BT

Vapor Phase Hydrogen Peroxide (VPHP) {§HEEM4E (VPHP)

A disinfection system in which 35% hydrogen peroxide is changed to a vapor phase and used for bioburden
reduction of a chamber or items in a chamber.

—MIHEE RS, KAWL AME, FHA NS, F T RRACH F ot B4 & i ) 7k
Validation HHIE

A documented program that provides a high degree of assurance that a specific process, method, or system will
consistently produce a results meeting predetermined acceptance criteria.

B ORIETR E I T2, THEBUR SRR AL A6 U AT HE 2 At i) 45 SR B0 SRR
Visually Clean H Y&
Absence of materials that would adulterate a product when inspected with the eyes.

PO KSR K DL 2215 e i (00
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3.0 Sanitizer, Disinfectant, and Sporicide
KB TH BRI A1)

Claims and Classifications 75 B 1432
Sanitizers, disinfectants, and sporicides are chemicals agents that reduce, eliminate, or destroy microorganisms.
K THEEAIMIRAL 52 gD I8 BR B S P Ak 21

Registration testing of these chemical agents to meet the requirements of organizations such as the U.S.
Environmental Protection Agency (EPA), EU Biocidal Directive, Australian Therapeutics Goods Administration
(TGA), Health Canada, and many others are performed at very high levels to address the high-bioburden
environments in which they may be used. High-bioburden environments include hospitals, food processors,
clinical laboratories, institution, consumer, and others.

KA ARG B IR & S U 2R, Bl Se EAEL Ry & (EPAD  BREZAEMDRKIEL .
KANEIRST P i B PR (TGA)  INFE R PA RV e, EREAKT LR e mED
IS AR OREER. IR, WRSEE . . HREMEE.

Registration and approval are required prior to sale in the marketplace and are defined by regulatory requirements
in most every county. The label claims seen on product are approved in this fashion.

FERZHE S, T BRIV EOR AT A, ARG A T DA BT . ™ il B ROARSE 75 B Rk F X A
J7 AT L HE .

See Appendix Il for additional information on registration of sanitizers, disinfectants, and sporicides.

Z LM 2ok TR THEERNIR A 770 B 2 S 2

Testing for the use of these same chemical agents in GMP manufacturing operations also requires testing prior to
use. However, this testing is significantly different, as the bioburden load within a clean room environment is
much lower. As such, the testing is performed with lower bioburden levels, decreased dry (wetted) time periods,
and on varying substrates. This type of testing or internal qualification (performed by the firm who intends to use
the product or by a third party contract laboratory) is an expectation of drug regulatory agencies worldwide such
as the U.S. FDA, the European EMEA, and health ministries throughout the world and may be reviewed as part of
the inspection process.

XA A AL 21 HAE GMPAE P38 4T F A TN th 75 A A T 22 AT EEAT K (52, A2 Il 1R KA
PR (IR A B B T o~ SEAR . DRI, SRR BRI AR 80K Rtk T, TR GRIED I
Wb, HAEAFZEE EBEAT . e A ER A CHr AEASE b7 i R 2 W) B B8 =07 & () S0 28 S )
TR M EOR, WSEEFDA. BRINEMEALL K Bk A PEELT, ArRE i A & N & i) — T

I

Sanitizers can best be described as chemical agents that reduce the number of vegetative microorganisms to a safe
level but do not destroy bacterial and fungal spores. Disinfectants are chemical agents that reduce, destroy, or
eliminate vegetative forms of microorganisms but not spores. Sporicides are chemical agents that will destroy all
vegetative microorganisms as well as bacterial and fungal spores.

HERHUL, R AR RS A RR 2 2 2T I, EIF A E A R A E 1. TR
Pl o S BRI PE R I EAS A T AL A o AR AT T I S i B T A O Ik A DA R A R R B
LR IE s 7wl B
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However, time frames to destroy high levels of vegetative microorganisms and spores may be extensive and reach
far beyond the bioburden level and normal dry (wetted) times characteristic of the clean room operation.

B2, A PERAE YDA 7 ONE SR () AT BE 2 22 AR K, KOKHE H Vi 450 ()3 AT B AR W) 1 K-
WA GRIED MR
The classifications of sanitizers, disinfectants, and sporicides include the following:

AT HEEFIARAL TS AL

®  Alcohols

o /fE

® Chlorine and sodium hypochlorite
AR AR
lodine/bromine-containing compounds
AL EY)

Peracetic acid/hydrogen peroxide
R IR SE A
Aldehydes

[

B-Propiolactone

b-TN R A I

Quaternary ammonium compounds
R EY)

Ethylene oxide

=R

Phenolic

g

Ozone

R

Hydrogen peroxide

=R !

Chlorine dioxide

“EME
The term "disinfectant™ is often used as a general term as well as a term referring to a specific type of chemical

agent. To avoid confusion, in this document the term antimicrobial chemical agent will be used when referring to
sanitizers, disinfectants, and sporicides in general.

AR W7 EE AERIARE, BRRREREL . 8 TR RIRE, EARCHARE “PiRs
R RAAESRAUFIIE A KB AR A 770 A A
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4.0 Regulatory Expectations 312K

4.1 Regulations and Guidance ¥EIAIFEET

Reference to the cleaning and disinfecting of manufacturing areas can be found in regulations and guidance
documents from various regulatory and standard-setting organizations. Listed below are citations from U.S.
regulations and guidances, EU guidances, the PIC/s Convention, the U.S. Pharmacopiea, and the 1SO.

AN RIS HE v 5 BILFA) (R 9L A R SO R R BLR B2 P XA H B I S N R AR SR E
AR . BREZFREE . PICISZ B4y SREZ5SAIISO 5] FH

«  CFR Title 21 Part 211.42(c), (clOi), (clOV) (3):
o FEEIGHI G 5211 5

Operations shall be performed within specifically defined areas of adequate size. There shall be separate or
defined areas or such other control systems for the firm's operations as are necessary to prevent
contamination or mix-ups during the course of... (c)

FRIFPI AR A A HIFFIE X 75 - LA 7y B A B 58 1 DR SR e i3 1 R G T A R
5, BABsLE-ee - IR AP (075 e BRI

Floors, walls and ceilings of smooth, hard surfaces that are easily cleanable (clOi)

AT TR T S RO T R

A system for cleaning and disinfecting the room and equipment to produce aseptic conditions (clOv)

—ANE A R Dy [ A 2 1) R G T AR o A

« U.S. FDA, Guidance for Industry Sterile Drug Products Produced by Aseptic Processing—Current Good
Manufacturing Practices, section X. Laboratory Controls: Sanitization Efficacy (4):

«  KIEFDA, 1MbiE R : R LA T B 2 fi---CGMP, EEXH 7, LI = . REA A (4)
The suitability, efficacy, and limitations of sanitization agents and procedures should be assessed.
KETFIITIZEVE . BT PR R FES7 LT eI -

« EU Human and Veterinary Medicinal Products, Annex 1, Manufacture of Sterile Medicinal Products (J):

«  EU AZRIEZ, Pkl TRZmAr (D

In clean areas, all exposed surfaces should be smooth, impervious and unbroken in order to minimize the
shedding or accumulation of particles or micro-organisms and to permit the repeated application of cleaning
agents, and disinfectants where used.

TV PIX, Il R RN A AEE . AW, LA TR B2 i - 75 AL
173 H R 7E 7 I 5 7 e ) AT BE o

»  The Pharmaceutical Inspection Convention (PIC/S) Guide to Good Manufacturing Practices for
MedicinalProducts (6):

«  PIC/S “#jHGMPHird”

Premises and equipment must be located, designed, constructed, adapted and maintained to suit the
operations to be carried out. Their layout and design must aim to minimize the risk of errors and permit
effective cleaning and maintenance in order to avoid cross-contamination, build-up of dust or dirt and, in
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general, any adverse effect on the quality of products. (Part | Chapter 3, Premises and Equipment)

BRI A HI 0 Bl 2t (RIS A0 T HEE R PRI 20 Re B KRR B2
P> NONER IO XK, SOVFREAT A R0 s M AES, DA AE X594 BB A BN, DAL FITA ™
an BB AN R L84 2535, WA &) «

Using cleaning and decontamination procedures of known effectiveness, as ineffective cleaning of equipment
is a common source of cross-contamination. (Chapter 5, Production)

T CHIE R T R RFES T 9K B85 I R A58 R 57 R ) i AR (D, A7) .
»  The Rules Governing Medicinal Products in the European Union VVolume 4 EU Guidelines for Good

Manufacturing Practice for Medicinal Products for Human and Veterinary Use Part 1 Chapter 3: Premises and
Equipment (7):

o WCEZERHAEEU NGNS ZGMPIR RS 0 5835 . It AT i+

Premises and equipment must be located, designed, constructed, adapted and maintained to suit the
operations to be carried out. Their layout and design must aim to minimise the risk of errors and permit
effective cleaning and maintenance in order to avoid cross-contamination, build-up of dust or dirt and, in
general, any adverse effect on the quality of products.

BRI A HI =0 Bl 2t (/RIS T HELE LR FFIET R T U GER K AFESE
WP NFIEF RIS T AT G RCOG T YD, LR R TH BRRIKEER, LURIaA ™
i 2 HIA RSEH -
«  The Rules Governing Medicinal Products in the European Union VVolume 4 EU Guidelines for Good
Manufacturing Practice for Medicinal Products for Human and Veterinary Use Part 1 Chapter 5: Production

(8):
o WRIHZGEHLEABEU NS ZGMPIRR BB 1 0 553%™

Cross-contamination should be prevented by attention to design of the premises and equipment as
described in Chapter 3. This should be supported by attention to process design and implementation of
any relevant technical or organizational measures, including effective and reproducible cleaning
processes to control risk of cross-contamination.

KX 77 RT3 55 I HY BRI a5 T KBy 1o IR 7 Bty T Z %7 FIr G KR 2
BB IISIEALAF,  CLTTF AR I35 ] FERAB 3 R 5734

»  USP <1072> Disinfectants and Antiseptics (9):

o REZGH<1072>H TR K

A sound cleaning and sanitization program is needed for controlled environments used in the manufacture
of Pharmacopeial articles to prevent the microbial contamination of these articles. Sterile drug products
may be contaminated via their pharmaceutical ingredients, process water, packaging components,
manufacturing environment, processing equipment, and manufacturing operators

725t 277 I 9 5 15ty i PR T UK EEFEST s LA LIS e s 22 il )0 v L

»

2t A RERIIAL RZGRL 7 L EHK CFY, Areifsg, 127 AL 1R IEA G 22575
« International Organization for Standardization (ISO) 13408-1, Aseptic Processing of Health Care Products;
and ISO 14698, Cleanrooms andAssociated Controlled Environments—Biocontamination Control (10,11):

o [EHPrPREIEZY (1SO) 13408-1, {R#{gr=MIcHE L2 FIS014698, Vit X Flt A 5245 I 5k ---E i
VA
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This part of ISO 14698 establishes the principles and basic methodology of a formal system of
biocontamination control (Formal System) for assessing and controlling biocontamination when
cleanroom technology is applied for that purpose. This part of ISO 14698 specifies the methods required
for monitoring risk zones in a consistent way and for applying control measures appropriate to the degree
of risk involved. In zones where risk is low, it can be used as a source of information.

1SO14698 /17 A ML T A7 7RI 1) IEFCR G W IR I IR 7775 JH LT/ #+IX BEAR I TS
HIPFI RIS 1) A 177 50 \SOLA698 HT K #7775 1 TR 48— 771 M KU X S Jir s 19 77 7%, EAREh7
JHIE G e RN KU PR 77720 L2 R EENCHT X, ] LU T —FlE 8 K0

These documents are general in nature, providing a limited amount of information on how cleaning and

disinfection are to be executed but do convey the expectation that these programs are in place. The responsibility
of proving the effectiveness of the chemical agents used remains with the individual firms.

— ORI, XSO AR BRECE AT St T B A R, AR EOR AR RWIEF . A FAH ST EIEY]
SR Bt T AL 2R A R

4.2 Regulatory Inspections ¥EHIK 2

Due to their importance and direct impact on manufacturing operations, the cleaning and disinfection programs

have been and continue to be a focus during regulatory inspections. Key components of any cleaning and
disinfection program, which are often reviewed during inspections, include the following:

YT ICRBERE, DL P IB R LN, R AR LA R AR A S AL B0 7R
PR 2 6 BT TR 0 SR LR L T

® (Qualification of suppliers and agents

® (LR AN

® Cleaning and disinfection methodologies

® HVE AN LY

@ Decision to use ready-to-use vs. ready-to prepare chemical agents as well as the quality of water to be used
(if needed) during their preparation

o fiHIHRCI VS B4 I AIAL 2RI o, DURAE R S R A FH K (=R 25 1B

® Process used for sterile filtering of antimicrobial chemical agents

o T HurE At o L g

® Sterilization and storage of antimicrobial chemical agents used in aseptic processing areas

®  KIEANTC B L 2 0 3% B A 2 R g A

® Sterilization and storage of cleaning equipment (sprayers, buckets, mop heads, and mops)

® KHANHERAMAE (WEZAE. M. A LAERAD

® In-use expiration dating of antimicrobial chemical agents

® R ERAL SRR B A RO

® Rotation of agents

o {fIFeH

® Training, qualifications, and responsibilities of personnel and supervisors
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N SR B I AR B

Frequency of cleaning and disinfection

T 1 MV B AT

Contact times (wetted period)

el GRIER KD

Method for addressing residuals

BB AN TV

Documentation for cleaning and disinfection

THE R DR

Hold times for cleaned and disinfected areas and equipment

CLIH T K R XN 24 R AP IR

Hold times for soiled areas and equipment

JIFE DX A AN 32 6 ) ORI

Cleaning and disinfection performed after a shutdown or an excursion
5 7 B A A 22 i S it R 7 7 T

While the preceding list may not be complete, it serves as a basis for the program and for inspection readiness.

ZHTHE AT REIF AR E RN, B R OISR R EAL, DLEON TR AR S .
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5.0 Qualification of New Suppliers and Agents
AR VAE S Wl LR N

New suppliers and new antimicrobial chemical agents for use in the disinfection program should be qualified prior
to use following established procedures. A satisfactory audit, qualification testing, and a clearly defined
Certificate of Analysis (CoA) are important aspects to be considered as part of the qualification. If changes occur
in the agent's formulation, packaging, or manufacturing site, an evaluation should be performed to determine if
requalification is required.

PV R R P RO AR A48 8L R AR 8 3% T e 2k 2 A P AR 9 ST R P BEAT WA . 2 NI R i o
AR 28 58 ORI AR 7 (COAD BEAJY MNP B E AT 7 o A R BC 7 . A s ™ 4
AP, NS HEAT VAl DA E A2 15 75 2 EE A

When choosing a new antimicrobial chemical agent from a supplier, evaluate the supplier's:
FE NN R AL 8 35— BT B AR AL 2RI, DAl S R )«
Product literature/technical data

P2 SRR

Material safety information

Ykt afE R

Material compatibility

YR A

Compatibility information

HAEME R

Storage conditions

1EI 2 AF

Packaging presentations

(EES

Expiring dating

AR

Disposal requirements

AbFHER

Efficacy data

A R

Sterility and sterilization information (if the product is provided sterile)
TERAK RSB CUnSR = e N Jo w7 i)

In evaluating supplier information related to the efficacy of an antimicrobial chemical agent, it is important to
understand the testing methodology and standards used. These often vary depending on where the agent was
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registered and the claims made regarding its use. See Appendices I1-V for more information on this topic as well
as safety-related information.

FEVEAL R TR AL A R B B BRI AR B, 1 A B A A I VA AR AR o B . S 3 R 1
FREMHARE, PR THABR AR 257 . 2 WH=%2-5, AR TIEBEZEE LS ZEMRMN

= H

it o

Depending on the specific use of the antimicrobial chemical agent and experience with the specific supplier, an
audit may need to be performed. Extra attention should be given to the following during an audit:

AR 3% AL AR R R s P AN g U e, WT RERR BT H U AE S U1 rh g BEEE R DA R J 1

® Environmental control and cleaning of the manufacturing or packaging area and equipment used to
manufacture the antimicrobial chemical agent.

F A7 SR TR A SR AR A 7 B, 20 DX SRR 5% R B B 4 o A

Control and disinfection or sterilization of the antimicrobial chemical agent packaging containers.
A% TR 2k ) 0 2R 2 gt PR ) A 3 K T

Documentation and review of antimicrobial chemical agent production processing activities.

TR A 2R AR 7 A RS B IR SO S AT B A

For aseptically filled agents, the environmental monitoring (EM) program data, including alert and action
levels, trending, corrective actions taken, and the use of neutralizing agents for the EM media used.

X IERERAT, MBI (EMD R P A, R EMRAT SR % PR 2 IR it LA
JIt FHEMEE IR 2L 1) FoAn 77 1 1

For agents labeled as sterile, sterility testing data and qualification of the sterilization process.

X AR RO TE T A7), 70 B I A0 B 2

Water systems and the quality of water used in the manufacturing process.

IKZ G T2 KB i &

Package or container integrity studies.

3 B 8 B AT 5T

For double- and triple-bagged containers, disinfection of filled container and overwrapping integrity.
TR =R RS, BERAAS RS e e Bk

For double- and triple-bagged containers where a claim of sterility is made for inner bags, qualification of the
sterilization process used.

TR M= 2 RS, WORANARE R A, P K S R A A A
Handling and storage of finished product containers or work in progress.

S ity 25 i B T 7t ) A S ATAE

Study results to support label claim of agent.

SCRARFBRAE 7 B B 7 45 R

Documentation related to regulatory approval of agent.

SIRFIRE R HE R S SR
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® Change control: customer notification of ingredient changes or process changes that would affect the finished
product—for example, wrapping, irradiation, and sterilization.

® REEPE. SR, I, B ARHSAUKTE, B AR T E T 2R B N T I A

5.1 Qualification Testing #iAMI

Qualification testing of a new antimicrobial chemical agent should include both laboratory and insitu testing.
Chemical analysis of the actives and microbial efficacy testing should be performed.

o — AN T A AR AR IR R B R AL 56 == A Bt . EEREAT TR 22 4 DA R AR AE A 2
o

Chemical analysis of the actives may be provided by the vendor or, alternatively, performed in-house or by a

qualified contract laboratory using the vendor's method. Microbial efficacy testing, whether in suspension or in
carrier studies, should be performed in-house or by a qualified contract testing laboratory.

VA A AT AT A R AR A, B I, B — AN W (R =5 A A N R 1 T VAT
Mke P RNERY, AR AE RS BE AR T, MR TN, sl A =07
A5 = BEAT It

The antimicrobials chemical agents used for testing should be close to or beyond their stated in-use expiration
date (this should take into account a ready to use and/or a use dilution prepared from a concentrate expiry).
Testing should be done in replicate on multiple lots of the antimicrobial chemical agent where applicable. It

should be noted that significant registration testing on multiple lots of the agent is performed by the company
registering the product to ensure product consistency between lots and stability throughout the stated shelf life.

P T I0C FRA70 T 2t 0) 2 &I A sl E JFASE FHA 03] (X R i el ) Rl B A I R A VR ) 2K
WD o GRATEARIE, SO 2 AT TAT IR B R R 2 At i) B AR I e
A RBEATI,  DABA GRSt AN R R TR —Bedk - DR LI s B ) AN SR AU AR 2 1k

Additional qualification may be performed if changes in product formulation or packaging or site investigations
deem it necessary. Information supporting the qualification includes the following seven areas:

AR AP TT B AT AR, B R A AN L, AT RERR AT BN . SRR RS B
AN -BA 5T

® Description of packaging, label, and container type
f%E. PRI ARRALAA

Description of ingredients and concentrations
B3 AR FE ik

Lot or batch number

fit'5

Efficacy testing results

A R R

Irradiation or other sterilization verification certification
RS B E R A AR

Safety data sheet information
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o LaHEEREE

® Disposal information

® AbHfEE

5.2 Efficacy Testing & MR

The demonstration of antimicrobial chemical agents to provide their respective kills is a function of the
concentration of microorganisms present, the type of microorganisms, the choice of agent, the concentration of the
agent, the porosity or texture of the surface to be cleaned, the method of application, and the contact time.
Routinely, the agent used should be effective against the normal microbial vegetative flora recovered from the
facility. Many efficacy testing guidelines, such as the Association of Official Analytical Chemist (AOAC),
suggest high microorganism inoculum levels requiring longer contact times to destroy the population of cells (see
Appendix VI, Section 22.0). As the normal clean room bioburden level is very low, the inoculum levels for testing
would ideally depict levels seen in the controlled area. As this would not be practical in a test environment a
higher inoculum level should be used and should not exceed 105. The antimicrobial chemical agent used within
the industry can be broken into three general areas: sanitizers, disinfectants, and sporicides.

PUR AR KPR RGN K AEIREE . WCERA . uRE . BURIREE . BHE W IR LR
S BT T3 R AR RN R A — Rk, i P B S A2 it e [ S 380 8 R A A A
YivE A . WA RN TR, BlinseE b2 e (AOAC) |, E IR Al 5 2
KA FA IS DL B R (S WBTSR65822.08870) o 1T FUE & A AW S Bk -P AR AR, a4
T BARMB IR 1 32 P XA WK ol IR G DUAE A B rp NI S, 7 24 B v (1 B KT
2 1105, ATk A BT YT A AR n] Ao o8 =N I KRR T AR A7)

® Sanitizers KEF

Sanitizers provide minimal reduction in thirty seconds to ten minutes and are often used for low levels of
vegetative microorganisms. The type of sanitizer will dictate the appropriate contact time required. Alcohol is an
example of a commonly used sanitizer.

AW HEFES0RD 21070 b e /N /D B, 38 H FH TR RO M AE YD . KT R e 1 s i 2
PRI G . LW H K B A6 1

® Disinfectants YHEF

Disinfectants exhibit a higher level of efficacy than sanitizers, and their kill is dependent on the inoculums and the

contact time. Disinfectants will typically kill vegetative microorganisms with the exception of spore-forming
microorganisms. Examples include quaternary ammonium compounds and phenolics.

THEGF BRI T BA S R A R, HoR RV S MUK A I Kook . TH3 71— e AR KA M
Y, sk BTSRRI A Y .

® Sporicides AT

Sporicides provide up to a total kill depending on the inoculums and the wet contact time and will kill bacterial
spore formers as well as mold. Products commonly used today include bleach, hydrogen peroxide, and a mixture
of hydrogen peroxide and peracetic acid.

A TR AT KN, HORKEE ) SRR WREEA N KA G, AR KAl IR LU T
PAFRPRERFEAR AR SRR A LREEY.

In general, contact or dry times in qualification studies should not exceed 120 seconds for alcohols (70%
isopropanol and 70% denatured ethanol) and 10 minutes for disinfectants and sporicides. Longer contact times
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may be required based on the specific chemical agents used.

— R, FEFAE AP A B TR, AT (T0%5 AEE, F170%48ME 2 8E) Nt 120808h, 74
BRI TR N L 10408 . an SR 2 8 (AR 250, Pl 75 B 0 K i el iy K

Methods to demonstrate efficacy include in-suspension and surface carrier (coupon) studies. In general, a total of
three antimicrobial chemical agents (sanitizer, disinfectant, or sporicide) are all that would be qualified within the
typical biopharmaceutical or pharmaceutical facility. While historically it was thought that a wide array of
disinfectants were required to minimize the buildup of facilityresistant microorganisms, this is no longer a widely
held belief (see Section 11.0).

WA AR TR B S AR A (FEAD WEFC. —BORUL, =Ahim Al OREm. 155
SR AT A B A B R () AR ) 24 Wt 2 sl B BEAT R A . g SR B e i AR R BV LA T
REFTAR AR B B 24 18 (19 R, EIAEX AL CAR) 2T 1 (S IE1L0ED) -

5.2.1 In-Suspension Studies R

The in-suspension studies may be used to quickly screen various chemical agents to determine which may be the
most effective. However, these types of studies should not be considered a replacement for carrier/coupon surface
studies (discussed in Section 5.2.2) in determining antimicrobial chemical agent performance on clean room
surfaces. The test may also be used, where applicable, to demonstrate an agent's efficacy in destroying suspended
organisms in solutions (for tanks, holding vessels, bioreactors, etc.).

AR 7 AT DA PRI G A R AL A 1R, e R R SE N R (H A, ISR U RE B REBIA IR A R
T (FE5.2.288 70 +Hi8) o F LABRE FUB A2 BORIE i RIR T VERE . &4, Ut mT A FHIE R
BESGA P B A VAR A RNE (HE PR, VRN

For in-suspension studies, a panel of six to ten microorganisms, including bacteria, yeast, and mold, should be
used. Selection of organisms should be based on the type of environmental isolates recovered from the facility
(environmental isolates are preferred); however, if facility isolates are not available ATCC cultures (or cultures
from other recognized international culture collections) representing facility isolates are acceptable until facility
isolates can be obtained. From the panel, the microorganisms chosen for each study should correlate with the type
of antimicrobial chemical agent being evaluated (sanitizer, disinfectant, or sporicide).

X T RIFRAE TS, BNAZAEH6-10 M EIRIXT B, O FEAAT . BERRR AT . ARV N AR HE RO
ES PR R 2y BRI IF R /- B o B, R/ SBYA GRS, ] LA AeflsR
it o BEAIATCCE 7 (BB N AT [ BREs A S b 557D, B 3B 7 B AT ASRAS N
1bo IO, RPN T A R A S RS BT A R G ERR) . KRR 17D 2R
FHICHK .
One method that may be used to complete the studies is described here:
A DR 56 BB — ATk i F
1. A fresh culture of each organism is prepared to a known CFU/mI concentration.

FEAMUA D i R 57 2 CANCFRImMIREE

2. For each organism, a small volume of the culture is transferred directly into a sterile preparation of the
chemical agent and mixed. (An inoculum level of 10° to 10* is suggested.)
TAMEY), BB AR MR E L& SR AR, RBE GBI A10%-10D

3. The mixture is allowed to sit for a specified time to simulate the desired chemical agent contact (wetted) time.
WEWEE —ENH, BT Rl GRIED K.

4. Once the desired time has been reached, the entire solution is filtered and rinsed three times with an
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appropriate neutralizing agent. The filter is subsequentiy plated to suitable media such as Trypticase Soy Agar
(TSA) and incubated to assess the survival level of the microorganisms. Commonly used neutralization agents
are provided in Table 5.2.1-1.

Pt K BE 5, KNI, TS R rhoNIRIRE3 IR . DB o T & M B R AR L, dnRE K
SHR (TSA) , 835, THECEYIRIAAF K. H AR i K5.2.1-1.

Alternatively, the solution can be subjected to a serial dilution, with the first dilution using the neutralizing
agent and subsequent dilutions using a saline solution. Selected dilutions are then filtered and plated as
described above. A pour plate or spread plate method can also be use used with this approach.

WA DU IO AT IR RS, 36— IR AT R FR A0SR, B S B R A 267K o e B3 1 R B R P I
W, I8, W ERTRER TR B B AT AR T AR T

5. A positive control to verify the inoculum concentration for each organism should be prepared as part of each
test. For each positive control, the method used in the study should be followed with the exception that the
chemical agent should be replaced with saline. Based on the concentration of the inoculums used, appropriate
serial dilutions should be made to allow the recovery of between 10 and 300 CFU per plate.
REASIAN 2 P PEFE ], TR U E YRR IR B . BN B MEFE, BE 5 RE L % 7 VA AR ]
AW EAGH o AR BT F AR A IR B2, TR BT & S MRS 2], 143 R ££10-300CFU/ M .

6. A negative control should also be used to verify that appropriate aseptic technique was employed during the
performance of the method. For the negative control, the method used in the study should be followed with
the exception that no inoculum should be used. No CFUs should be recovered from the negative control.
FEMAA P B ZAE IR, BT R CE R & S 1. BIVEES T, BRANERN AN, ek
EREG AR o B ] oA R B BICFU.

7. After the completion of the study, the log reduction achieved against each organism should be determined
based on the CFUs present in the inoculum (as determined in the positive controls) and the CFUs recovered
from the inoculum exposed to the chemical agent. This level of reduction should be assessed against a set of
pre-established criteria to determine if the chemical agent provided the level of reduction required.

FEWT T e G, MR HILICFU,  ZEH AR Bod b o (BRI DU R
FEAL 233G P B RIS CRU o 27K B el K 3 5 TS @ SZ AR AEREAT LU IR, B 7 124k 2l
& 1 B SR BT 75 I 3R KK

Table 5.2.1-1 Commonly Used Neutralization Agents

Antimicrobial Chemical Agent Neutralizing Agent
Alcohols Dilution or polysorbate 80
Sodium hypochlorite Sodium thiosulfate
Quaternary ammonium compounds Polysorbate 80 and lecithin
Phenolic compounds Dilution or polysorbate 80 and lecithin
Hydrogen Peroxide/Peracetic Acid and Hydrogen Catalase
Peroxide

% 5.2.1-1 ¥ PR

ARBLERAF H A5
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. It i B0 AR R
RN B AR IR AN

F i A It 5 801 B 2t M

Myk I 8O B A A R
HEA RS A RN E AL R el

The methods used should be validated to ensure that the neutralizing agent selected does not prevent growth of the
various organisms chosen for the studies yet is effective in neutralizing the chemical agent.

Fr T REHAT IR, DA R sP AN AS 2 BEL b FH TR FE A BB ARG, TR S ReA Rl Al 2k

e

1. To validate the ability of the test organisms to grow in the presence of the neutralizing agent, the test
organism (typically at a concentration of <100 microorganisms) and the neutralizing agent should be plated
together using a standard pour plate technique and using the same media type that will be used in the studies.
The number of CFUs recovered should be comparable with a positive control to which the neutralizing agent
is not added.
N T WA SZ A AEAE AN R AR BE ST, A (O BRI <1006 A=) A rp R B
JCEAE—#E, AR AEMUEIREEOR, A8 RO S AR R R IR 2R R . (Rl CRUBER I 5 A T A7)
FR) BH 2 A EL

2. To validate the ability of the neutralizing agent to neutralize the chemical agent, the study method should be

performed as written with the exception that the inoculums (typically at a concentration of <100
microorganisms) should be added after the neutralization step has occurred. In the case of a method that uses
membrane filtration, the inoculums should be added to the last rinse performed on the membrane before
plating. If a pour plate technique is used, the inoculums should be added to the vessel containing the
neutralizing and chemical agents. The number of CFUs recovered should be compared to a positive control in
which no chemical or neutralizing agent has been added.
N TSR AR R AR 2SRRI RE S, R T B A VR T, R R (— MR B <100
WA REAEP DR G INN o W SR A FH 2 RS, e LA fie Jim bkt 58 i 1E 11
TRATINAERRE b o fr SR A A B RO MURI AR, BeRh ) R INAE & rhoAI R AL 2 R R A 4 H . [l CRU%
I8 55 AT A 27k R R o 5 R BH A% ) E AT B A

5.2.2 Carrier Surface Studies FIAEEHFF

Carrier surface studies are performed to provide a verification of the ability of the antimicrobial chemical agent to
reduce the microorganism levels that may be present on the types of material surfaces present within the facility.

BRI Uy 1 UE BT A 2 1R R Bt N IR 26 AR AR 3R T PRI S A 0 KT g

A variety of surfaces that are commonly found in the facility and represent a worst-case porosity or most difficult
to clean due to their surface texture should be considered. These may include stainless steel, plastic, plastic bags,
glass, vinyl curtains, polycarbonates, and various floor material, such as terrazzo, epoxy, vinyl, and laminate, and
wall material, such as painted epoxy and polysubstrates. The number of facility surfaces selected should be based
on the criticality of the surface and the risk of such surfaces to harbor contamination that may have an impact on
the final product. An example of criticality would be stainless steel. While it is often not found to be the most
difficult to clean it is often included due to its close proximity (criticality) to the manufacturing operation.
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FE VO B A AR R, 5 SRS BB MEEE M . IXEb BT e AN R, B
BUS, B8, LRI RBIRBA R R Rms s, g, KEG. AEMAE. LIEEAE AR
CAB BETHAA T, 9 ol A 200 i A0 S 45 0 S5 o St PR SR TR T 3 P 80 I MR A1 3 T ) S B AR PEE AT
SR 5N T BE 20 it SN A7 G B AR R BE SRR E o RBEA B — M 7 A2 AR . ARIE A
RRIVEARARMEEER, HTHESERENEERR CORBER , WP 5 ET .

The carrier surface used for testing should be made of the material surfaces selected. If coatings, such as clean
room paints and epoxy, are selected, they should be coated on non-linting or absorbent surfaces that will not
adversely affect test results. It is recommended that the carrier's measurements not exceed 1.5 inches (38 mm) by
1.5 inches (38 mm) so as to avoid false positives during handling of the carrier. Carriers of this size and smaller
will fit into a standard test tube without significant manipulations.

P AR B T L R T A B A R T A B e IR PIT R AR T0RE, At v XU AR S i, U
LR AT AE AN BB B E A2 b, SRR 2RSS R B AN g . @R I A 2T 1.5
Pl (38mm) X 155) (38mm) , IXFFIE G fE AR AL B PO AR PR . IR RS BRI TE N RS 20l
AT FENRE, AAERKIR.

However, the size of the carrier will be dependent on the specific method being employed and larger carriers may
be used. Prior to use all carriers should be cleaned if needed and properly decontaminated to remove any
microorganisms present. Precautions should be taken to ensure that no residual antimicrobial chemical agents are
present on the carriers prior to testing. Based on variability within the test methods multiple replicates should be
performed, three (3) or more replicates are recommended.

B2, B RS IR T4 B 732, FIR] REAL O S8 K8k . e 2Rl BT A i B AT b 22
PG, HATESIIERTG Sy, DAERRAEAT CA Y BER B TS5 1 it SRl ORI A 5 B 0 1 4 27 iR A
MR m IR RA B BT ZE R, MR 2 REE N, @ BCHAT IR 3.

As with the in-suspension studies, a panel of six to ten microorganisms that include bacteria, yeast, and mold
should be used. The organisms chosen should be based on the type of environmental isolates recovered from the
facility (environmental isolates are preferred); however, if facility isolates are not available, ATCC cultures (or
cultures from other recognized international culture collections) representing facility isolates are acceptable until
facility isolates can be obtained.

TERIF T, A 6-10MGAEY), BN . BERER . B M. FTIEBRIRAE Y SR 4 15 it B (RIS 34
BBy (BRI B BRI E . Hie, WIS SYIESAe, R B =Y
FIATCCR F (al e ] i [ by s P sosi b O F s RO a] DLesz, B3] PLSREGS Bt 1 70 2 )
Presented next are two methods that may be used to complete the studies.
LR I R 7k, 80T LA T 58 e R 7T
The first method is a total kill method and the second an enumeration method. The total kill method is as follows:
By BN KE, BT . B KIEINR
1. A fresh culture of each organism is prepared to a known CFU/mI concentration.

FEAN A W 55 77 ) 2% CNCFU/MIBK B .

2. For each organism, a small volume of the culture is transferred onto the surface of the selected carrier. A
sufficient number of microorganisms (10%-10°) are placed on the carrier to demonstrate a sufficient reduction
of these organisms.

TAMMED), BN/ E PG R B AAR T . AR TS A EE M L (10%-107)
PAAIE B0 X S5 A ) B R 08 1) R K BE T -
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10.

The inoculum applied to the carrier is allowed to thoroughly air dry, after which either the antimicrobial agent
is generously applied to the carrier by spraying or wiping or the carrier is submerged within the antimicrobial
solution. The chemical agent is then allowed to stay in contact with the carrier for a defined period of time
(e.g., five to ten minutes).

KR BRI e TR, SRR AR B L4 T R B AT B B R, BOR BURIR AR A
e bt ulon S B s E K (A, 5-1070%1) .

After being in contact with the chemical agent for the specified time, the carrier is then submerged in a vessel
containing a neutralizing agent and appropriate growth medium such as Trypticase Say Broth (TSB) to
neutralize the chemical agent.

FE SRR A — B KT, IR N A ORI RS 24 1 i A K R B N TSB R & 2 v, HhAl
22 .

After a set time, the carrier is placed within a second vessel containing the same growth medium without the
neutralizing agent.

e IR, B TBOE AR B AN B A A 1 7R 2 B TR AR ) A 2

Both of the vessels are incubated at the appropriate temperature for a suitable time.

W S 2 AR 08 2 IR I B S IR I 2 IR

Using this method, a result of no growth is required in both containers to demonstrate that the required log
reduction has been achieved. This level of reduction should be assessed against a set of pre-established
criteria to determine if the chemical agent provided the level of reduction required.

R T, ARG RN ICAET?, RS B P ER BN BOR R AR o 2R KK P R TilE
FIPRAEREAT PRAL, B 1240 2 2 75 RESR A TSR A A KK
A positive control to verify the inoculum concentration for each organism should be performed as part of each
test. For each positive control, carriers that have been prepared with those to be exposed to the chemical agent
should be submerged in a vessel containing a known concentration of saline and gently sonicated or
mechanically scrubbed to remove the microorganisms from the carrier. A serial dilution should then be
performed from the vessel and plated using the same media type that was used in the test to allow the
recovery of between 10 and 100 CFU per plate.

B S BRI, B IREE . BB b, SRR TR ulR) b B A ) 2% B
EINEA CRIR TR A A A b, B B LT R BRI L RIEY) . R B IR R R
it 8 v B FHAH [R) 0 s R B S s, [l Se il 2B ) 4808 B 2 10-100C F U/

For example, if TSB is used in the test, TSA should be used for the control.

B, anRTSBH TR, ) R fs A TS AR B 2 i o

A negative control should also be used to verify that appropriate aseptic technique was conducted during the
performance of the method. For the negative control, the method used in the study should be followed with
the exception that a sterile carrier should be used. No CFUs should be recovered from the negative control.
FETT ISty I EE & BRI OR A AE F T & SO R o 0 TR, A R 5 T F 77
%, ROREAT TR AR . BIVESR ] oA RO 5L E) R CFU.

After the completion of the study, the log reduction achieved against each organism should be determined

based on the CFUs present in the inoculum (as determined in the positive controls).

FERE T SERUR > R EE A IR BOR KA DUNARGE A h R B CFUSKR A 2 (BRI RIAE D o

The level of reduction should be assessed against a set of pre-established criteria to determine if the chemical
agent provided the level of reduction required.
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AR T 5E ) AT 3 32 AR TR A 2% KK, R BTl A A 2k ) & 53k 21 BT i 19 2% KK

The total kill method should be validated to ensure that the neutralizing agent selected does not prevent growth of
the various organisms chosen for the studies yet is effective in neutralizing the chemical agent. The validation can
consist of the following:

SR KB NLHATIRAE, AR B iz £ 00 thoAI R A 2 BB e FHVERT SE AN R A E D B0 AR 4G, BATS BEAT Rerh A
iAo BRUER] LA 2E4T

1.

To validate the ability of the test organisms to grow in the presence of the neutralizing agent, each of the test
organisms (typically at a concentration of <100 microorganisms) and the neutralizing agent should be plated
together using a standard pour plate technique and using the same media type that will be used in the studies.
After appropriate incubation, the number of CFUs recovered should be comparable to a positive control to
which the neutralizing agent is not added.

SR SZ A E I AE TR AR B AR BE Ty, A FE PR AE BRIk BN I ) (— Rk 2 <1005 4
V) ARG TBCE AR R — R, RS B AR R B R 2R A . e i iR g, UG CRUS &
IS5 2R e R R ¢ B P A o R AT

To validate the ability of the neutralizing agent to neutralize the chemical agent as used in the study, the study
method should be performed as written with the exception that the inoculums (typically at a concentration of
<100 microorganisms) should be added to the vessel containing the neutralizing agent and growth medium
after the neutralization step has occurred. Both vessels must show growth.

FEGUE HORIFR ARG R B B DI, BT R N AR IR B AR st , R R (— Rk <100
AV ZAE PR B SN B T AR A AE KB IR R . I AR ER L AU B AL - 1B

The second method is enumeration, and can be completed as follows:

B NERIHEE, ATRAZ LT RSt -

1.

The carrier, after having been exposed to the antimicrobial chemical agent as described in method 1, is placed
in a vessel containing the neutralizing solution and gently sonicated to remove any organisms.

Rtz FiR 18 g T oimii 2o, RGN H AR a8, EERITaRED.

The entire solution is then filtered, with the filter subsequently plated to a suitable media such as TSA and
incubated to assess the survival level of the microorganisms.

R AL DE, JEBRE S TN 1 IR R I TSARIRR 1597, PR AEE KT

Alternatively, the solution can be subjected to a serial dilution using a saline solution. Selected dilutions are
then filtered and plated as described above. A pour plate or spread plate method can also be use used with
this approach.

AT ORI SR BEAT B SRR . IR FRREROT U, W FIREERR . WURIRRAT R ATRE AL ] T ik

A positive control and negative control should be performed as described in method 1 above.

ISR A T 58 192 I AT PR A A B A% )

After the completion of the study, the log reduction achieved against each organism should be determined
based on the CFUs present in the inoculum (as determined in the positive controls) and the CFUs recovered
from the inoculum exposed to the chemical agent. This level of reduction should be assessed against a set of
pre-established criteria to determine if the chemical agent provided the level of reduction required.
Recommended acceptance criteria are provided in Table 5.2.2-1.

FEWT e AR, IR I ILEICRU,  ERIARE DN UE Y Hor D B0 (BRPERERD , DLUACRER
FEAR SR P BRI IR CRU o 1Z7K-F sl B0 B 5 TS S ST RO AR HEREAT EE IR, 1 0 124 2kt
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e BEFR LT AR AR KK IR Z R HEI(E | 3K5.2.2-1.

The method should be validated to ensure that the neutralizing agent selected does not prevent growth of the
various organisms chosen for the studies yet is effective in neutralizing the chemical agent. The validation should
be performed as described in the first method (total kill) above.

BRI AT S UE KA DR T A2 ) FRAN R AN 2 BHAE F AT SRR R A ARG, (B RER Zoh Al 22

Ao BRUERARYE FIRE % CRRKD) Pk idEiT.
Table 5.2.2-1 Recommended Acceptance Criteria & 5.2.2-1 B[ #Z i

Antimicrobial chemical Organism Type Suggested Contact Time | Suggested Minimum
agent Reduction

P A7 (pGRy/ESIt et LingS AR N B
Sanitizer Non-spore formers Max.90 sec >1Log

% A TIES K90 >1Log
Disinfectant /Sporicide Non-spore formers 1-5min >1 Log
THEEAIR AT A TIES 1-553 % >1 Log
Disinfectant /sporicide Mycoplasma 1-5min >1 Log
THEEAIR AT KA 1-577 % >1 Log
Sporicide Mold spores 1-5min >1 Log

A AT BEfT 1-553 8 >1 Log
Sporicide Bacterial spores 1-5min >1 Log
AATH 2 e 11 1-577 8 >1 Log

1. Suggested contact time depends on surface dry times as well as on the room classification the agent is used in,
action/alert levels, normal flora, and inoculums. Worker exposure time should also be taken into

consideration.

EE VR AR B D TR TR, DU AR IR 0 5 T 20l AT ShBRE MR « 5 MR IR ANk
Mo TN eI B 2% FEAE o

2. Log reduction is defined as the first log being 90%, the second log being 9% and the third log being 0.09% of

the original inoculums.

X RO B TE SO — DO BON JE A 490%, 25 — IO BON R E9%, 55 = VO HON I Fh AL

0.09%.
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6.0 In-Use Expiration Dating 15 H 5 %

Sanitizers, disinfectants, and sporicides should be assessed to ensure their performance throughout their assigned
in-use period. They should be stored for use no longer than the predefined period as specified by written
procedures. The expiration dating provided by the manufacturer relates to the expiration of a closed or "primary"
container. Once the container (ready-to-use or concentrate) has been opened, the manufacturer's expiration date is
no longer valid for active ingredient potency and sterility.

AR TH BRI R AL 50 BLHEAT PEAl DA ORI AE B A ROU A BT e . AR I AN B i T
Frr R TIUE R . B iR A RO R RS P E “ IR A, — HASHTIT (ERAEHEGR
A 5 AR RO R R R AT B R RO A A R

The important points surrounding in-use expiration relate to the length of time that the solution retains its ability

to destroy microorganisms (evaluated in the efficacy testing performed) and, for controlled areas, how long the
container and its contents maintain an appropriate bioburden level.

55058 P SSOUAH OR 1) A B B2 R P PR A B A M I 8 70 OIS TR P (AEREAT BRI 1A D
AR T3 P XKL, 7 S N R ORI 4 (1 AR S BT B T AT 2 K

This is determined by performing bioburden testing on samples of sanitizer, disinfectant, or sporicide taken from
containers (spray bottles, squeeze bottles, etc.) used in the disinfection process at the end of their in-use period.

FEAE A ROWERS X+ TSI A & T B AR R T 2550 SR A1 PR gt AT 2R 0 86 T
LA 2 LR DL
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7.0 Control of the Environment FRIZ$24]

An effective cleaning and disinfection system starts by limiting the introduction of contamination into the facility
by controlling its entry. Stopping as much viable as well as nonviable contamination from entering controlled
areas is critical to assuring that the desired environmental conditions are met. If entry of contamination is
controlled, the cleaning and disinfection process becomes much less challenging as the quantity of contaminants is
reduced.

—NERIEEAEBE RS T BN PGS 5 B0 A S5 N . R RERE R BN R X
AT GRS TS Gt T ORAIES 82 IR BE SRR S B nSRON VAR B35 el Rz, RIS 3
AR 1, TR AT B AR IRk 2 AR

On the scale of importance, the control over the introduction of contamination into the environment is the most
critical concern in the entire cleaning and disinfection process. This control begins with the cleanliness of items
such as components, personnel, carts, tanks, tools, and instruments that are transferred into the facility. A list
should be constructed of every item that enters the controlled area, followed by the evaluation of each item, to
determine whether or not it can be cleaned and disinfected (or sterilized if needed) effectively. Items that can't be
appropriately cleaned and disinfected before entry should be replaced by items that can. The cleaning and
disinfection procedures for these items must be formalized. Instituting strict entry controls for all items, including
personnel, greatly reduces the level of contaminants entering the controlled areas and as a result reduces the
probability of excursions occurring.

FESEENVERUZ b, W N SINTS B 2 BN AT f i R rh S o B 1 RV o IR T 4R T
¥RZ) iR sl NGy, HEAE, 6, THANCEEEER . MiZeE M s e A
il AR D B3R, AR A 0 B AR R AN i BEAT VEAl DA E B2 15 BERCA ROB WA 7 G EEINRED .
ANBEWEE 475 AN 75 A Bt N FR ] DX 2 224 P ATV s A B A O o IR R TS R T A
Fe i Z5NTEA X BLAE N SRAE A BT I H SEAT A P, BROR L BRAIR T A2 XI5 QoK1 I
PRl b 1 4 R A A% R AT BE A

In addition to controlling the ingress of contamination, concern must also be focused on the proliferation of viable
contaminants that are present in the controlled areas. Proliferation of certain types of microorganisms in or on
product-contact surfaces such as tanks or bowls, if not cleaned appropriately, can contribute to the level of
endotoxins, derived from the cell wall of gram-negative microorganisms, present within a product. Proliferating
can also result in a level of bioburden that is difficult to eliminate. Molds, for example, can grow into surfaces or
areas that are hard to reach, such as where equipment is attached to the facility's structure, making its elimination
much more difficult. For this reason, controlling the environment includes not only limiting the entry of
contaminants into the controlled areas of a facility but also limiting the proliferation of these contaminants.

B TG RN, B ZRTE H LR ) X A 0T s e 3 B o A0 RS Bl IS, R R
fioh 245 it FX) % T ) O S v 2 PR A 22 IR VR B O 0, LA B e 7 AR K N BRSO BLAE 7= b o [
IS A A A 08 Bt 3 S50 A DA BRI ZE D 580K, BB T, Bl ZE W ml RUHON XE DL 21328 PR 2 T 5 [X 451
WA 5 D WA MR X, (A BRAAS S IR X . PRI, PR AN A3 IR 175 et A
J T B DX, TR A PR ) ol A A et

There are three high-risk time periods when the entry of contamination can impact operations:

RS G HE N FE MR AT ) = A v XU I TR B«
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1. After cleaning and disinfection and before manufacturing begins, production personnel and the components
enter the area and potentially shed particulates and microbes. This is a critical time period as setup occurs
after disinfection is complete.

TEE AT R IFAR A, AR N SIS N A2 DX I0T B V& TUORE AN AR o 3 75 58 IR 22 e
F— AN RBRIN TR B o

2. During manufacturing interventions, personnel may contaminate disinfected or sterilized surfaces through
inappropriate clean room behavior and poor aseptic techniques. Shedding of particulates, microbes, and fibers
onto manufacturing surfaces can cause contamination.

FERDGE SRR T PRI, N RAE 24 B3 1 S AT ML ZE B T B R HOR AT RETS G 2 BUK 1 5 1Y
R v 2 i DR T RORL, T E YDA £ St 5 G o

3. After manufacturing and before cleaning and disinfection, personnel must remain conscious of the impact that
their aseptic behavior and practices may have on the cleanliness of the environment.

I3 56 B AEIR VR AITH TR A, AR N 53 e 20U IR BIARATT B T8 T8 R AE AT D MM AT B8 X PS5 ) V9 152
PR o

Areas of concern for maintaining low levels of contamination entering manufacturing areas include but are not
limited to the following:

IPRFFIENA 136 DR 75 F A AR, SRV DR IR EAR T UR A2

s N/

«  Personnel hygiene *  Flow of material, conpoents and wastes
*  Personnel flow »  Cleanliness and cleanability of items
«  Cleanliness of clothing worn under * Nonshedding capabilities
gowns . Bioburden
«  Gowning techniques *  Repeatability of method of manual
*  Age of gowns (if reusable) cleaning

«  Cleanliness and sterility of overgerments, * Method of disinfection (if item cannot be

goggles and gloves sterilize(_i) - .. .
. Facility-or area-specific shoes (or shoe * In-use time of expiration of disinfection
covers) agent

»  Condition of item of component

N\ )

«  Gowning area cleanliness and bioburden

Figure 7.0-1 Considerations to Maintain Low Levels of Contamination
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7.1 Introduction of Clean Room Manufacturing Supplies ¥& & % 4 7= 48 B F A 4

The design of the facility and the procedures in place must assure the prevention of contamination from the flow
of components, drug products, containers, closures, labeling, in-process materials, and products through the
building or buildings.

] B et AL AR P BT L A RE S B2 A, 25, s, R, SRR, FEINTAPRLR Gl —
AN ERE AN IR s RS G

As emphasized in the U.S. FDA Guidance for Industry: Sterile Drug Products Produced by Aseptic
Processing—Current Good Manufacturing Practices:

IEWFDAT 2458 . KALH LA EH 2 m—cGMPH R 1«

It is critical to adequately control material (e.g., in-process supplies, equipment, utensils) as it
transfers from lesser to higher classified clean areas to prevent the influx of contaminants. For
example, written procedures should address how materials are to be introduced into the aseptic
processing room to ensure that room conditions remain uncompromised. In this regard, materials
should be disinfected according to appropriate procedures or, when used in critical areas, rendered
sterile by a suitable method. (4)

XA X 1) ot i IR kL (o, FESABIATRL, B, @ED A& A Emn
TR R TR BT o B, 2P A5 R P A R 4 o 7 B R 5 4 PR B8 DR FR A BEARA
WIRTSE MR RSS2 55 8. fEXT7H, AR RER IS 2 R P dt AT i B, B
LPPRHE T ORBE X I BEAREE — D EIE R ESEILEE . (4

Good facility design makes the process of item introduction easier and more consistent. Sterilizers, vaporized
phased hydrogen peroxide (VPHP) chambers, airlocks, and pass-through ports all share a common design element,
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such that one side is designated "clean" and the other side is designated "dirty."

GFH T B vt e v A5 it 5 ARG B M BRAR E . KB AE, IR E ALK % (VPHPD) , A8,
A7 3 A — AN B BT TR, B — U ST, T 55— A E SOl -

The following sections will discuss introduction of items into aseptic processing areas (APA) of the facility. Clean
room manufacturing supplies include a broad range of items, such as:

BER R ZATEHE) B EREE T E X (APA) WSS N T = A= B i 45— A 76 16
Bl

® Mechanic's tools

N T AR

Carts

4

Production supplies

A A B i

Handling implements

BAE A

Environmental monitoring supplies
RS 2%

Wipers

7K &

Antimicrobial chemical agents
P 5

Filling equipment components
e AL
Non-product-contact components
AE B R i LA

Markers and pens

R

Electronic equipment (e.g., meters and particle counters)
® IR (BIIBCRARL i A

Items entering the APA should be exposed to the highest level of decontamination that the material can withstand.
If an item can be physically sterilized, it must be. The two most widely used methods of sterilizing items entering
the APA are autoclaving and gamma irradiation. For items that are gamma irradiated, a number of wraps, barriers,
or layers that can be removed when passing to a more stringent grade are normally used. This concept of using
multiple outer layers can also be applied to items that are autoclaved, if the autoclave does not directly open into
the APA. Items that cannot withstand the temperatures of autoclaving or rigors of irradiation should be introduced
using a decontamination process (VPHP, for example) within a pass-through or a manual disinfection (i.e.,
spraying or wiping) using a sporicidal agent. Ultraviolet (UV) pass-through systems can also be used to reduce
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bioburden of items but should not be considered a sterilization method.

BEAAPA CTCI TEXID [ b B2 55 T HAPRLBE R 52 (K 5507 2005 el Bk o AT DRI BT K
(I it b AT VB K R o W 3E NAPARL T B AP AN KT8 T3 22 1B K B Ay -5 2R IR S K R . 2 2
%, A BB & DL 22 TR W] 25 KR 2R ) it A A s 3] S v 20 ) I 36 (S P y- S R RN KR . SR
POK T as AN ELHTT I APARLI, (] 2 24O R3S BRI E F THR IACK B . ASBET 5210 P K B il 2 5™
WA R el AR B I B T T2 (FIAnVPHP) B A RSB TR T i 3 (WiiRadsst) o R4h
2 (UV) fBiE R GRME AT T B S B 038, (B AN N o —Fh oK 7 ik

When using an automated decontamination chamber, each item must be validated using the chosen cycle.
Additionally, care should be taken during arrangement of items to maximize the surface area exposed to the agent.
If, for some reason, an item is incapable of being disinfected before entering the clean room, it should not be
introduced and a suitable alternative should be found.

fSH B CE R, SR E A 0 BT IR UE o 5 AN Sl AR TR R R A ) i 2 R A R 3R T X 3k
IR H TR EE, — DN S AT AR R, AR SN X, B SR A E R
YA

Personnel should not carry items through the gowning room.

N AR AT ) o AR =

7.1.1 Types of Clean Room Disinfecting Agents &4 = {HEFAhK

As described earlier, antimicrobial chemical agents can be classified into three categories: sanitizers, disinfectants,
and sporicides. Listed here are the types of agents that are commonly associated with each category.

WRGATA, HURCAE AR AT 2 =3 SREEA), THEERIR AL 777 X A Rl 5 RN 2R AH
RIK AT R A
1. Sanitizers: Alcohols (namely, isopropanol and ethanol) are chemicals agents that should be employed
when disinfecting items that have been brought into the APA as they are quick to evaporate and leave
minimal residue. Isopropyl alcohol (IPA) 70% should be used in favor of ethanol (EtOH) 70%, unless
material interactions prohibit, because the bactericidal action of IPA is considered slightly greater than
that of ethyl alcohol. While alcohols have relatively good biocidal activity on vegetative cells, their rapid
rate of evaporation significandy reduces their effectiveness.Alcohols have no effect on spores.

AW BT EAR R IRARS AL T BE OB ANAPARIY) IR N I EESE (RIS P AN 21D
WA BRAE SR EAEAR AR, NAEHT70% R AEE (IPA) fAE70% B (EtOH) , A
N5 B A E BN I SR R o BRI Z0) v 4 B A R N 5 B % B s, (B SR
PRI R 2 IS 7 A BRI 1 TE K

2. Disinfectants: Phenols and quaternary ammonia compounds provide broad-spectrum Kill of vegetative

cells. These chemicals characteristically leave residues on surfaces. Immediately following their use,
such residues should be removed, for example, via IPA wipe-down.

TH#E: BN AL S T AR AT TR RS P o XA AW o I R R AR 2l R R TR B
KB EATHAE RSBz a0 i, Bl i 5 A Ee s b

3. Sporicides: Sodium hypochlorite (bleach) and hydrogen peroxide/peracetic acid compounds are widely
used sporicidal agents. Hydrogen peroxide can also be used (normally at 6%) to provide activity against
molds and some spore-forming organisms. Peroxides are more active than alcohols and break down into
water and oxygen, leaving no residue. Sporicidal chemicals should be employed when a disinfecting
procedure requires the reduction of spore-forming organisms. Unfortunately, with the exception of
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hydrogen peroxide these chemicals leave some amount of residue.

AATHH: RERW GEEFD ML E A CRI SR Z B R M7, 8w
AT GEEE %R St % M — il 7R A it bt sd v . i e Y LU 4t
EEPESE R, R TR UK RS, AN AR R iR i R ORI B T 2R Mt 3k F 4k
FARMATH . AERE, BRLEREINZ AL I —E R .

7.1.2 Introduction of Tanks, Vessels, Carts, and Equipment into the APA #E N TCH ERAE XA 28 i

MR H

The transfer of equipment into an aseptic system can result in the introduction of contamination and, therefore,

must be addressed accordingly. Ideally, this decontamination would be done via an autoclave or VPHP chamber;
however, it is commonly performed manually.

WARHBITERAN T SBUTEGIN, K ZEAT F N AR 2 . BAR SR AT 25 s G il 1 1B oK T
MEEVPHP S HEAT s ART B W 3 T 3T

During the disinfecting process, special attention should be given to cleaning and disinfecting the wheels of carts
and mobile equipment. In the manual cleaning and disinfection of cart wheels increased contact time and
mechanical wiping techniques should be employed. Wiping with a particulate free, non-shedding wipe to clean to
wheel should be accomplished first followed by appropriate disinfectant application on the wheels that assures an
appropriate and validated contact (dry) time.Where a VPHP or other type of decontamination chamber is used, the
wheels should be wiped down with a cleaning agent and subsequently sprayed with an antimicrobial chemical
agent prior to entering the chamber.

FEVH R AR, AR AR SO HE AR T AR S B B AT I A 55 o R T 3hiB A T HE 4 2R SR I N
A [R] IR VB BAAEOR o TR 7 I B e RER &Y . TR R A 4, X AERE T
P T A T R DR 2 I AR SR R A () IS TAL. 7EAE T VPHP BRI & 2R Y i) 25 B Y i AL =
I, FEHE IR Z BTN AE W AR 7, SRR B T Akt

7.1.3 Introduction of Cleaning Supplies and Equipment into the APA 2k TG B #:/E X IR K& VS S B A s A
wENE

Cleaning supplies and cleaning equipment also represent potential bioburden sources to the controlled
environment. Therefore, prior sterilization or disinfection of these items should be considered a standard practice.

XTRARIA, TS AT WA I REAAER TIE A 3. TR, X)) i 8 K TR BH 35 TR
B RER M — MR .

Cleaning equipment such as buckets, mops, mop handles, mop heads, sprayers, wipes, and extensions should be
thoroughly cleaned and rendered sterile prior to use in the Grade A (ISO 5) and adjacent Grade B (ISO5/6) areas.
Sterilization of cleaning equipment can be accomplished through steam sterilization or the use of sterile
one-time-use disposable systems, among other methods.

TSR, W, HEIE, BT, HEIEsk, WIEES, A, ABEREE, EAZIX (1ISO5) FIAHLRHIBLL
X (1SO5/6) i I Z Hif AR i ik H K B o T3 a8 KA AT DA 28 70K A ] — IR PR 1A R G 55 oAt
T35 il

Sanitizers, disinfectants, and sporicides can harbor resistant microorganisms in the solution and, therefore, must
be addressed to reduce or eliminate such bioburden. The removal of bioburden from solutions prior to use in the
Grade A (ISO 5), adjacent Grade B (ISO 5/6), and adjacent Grade C (ISO 7) areas are critical to assure that such
contaminants are not transferred to the controlled areas. Microorganisms (normally spores) residing in sanitizers,
disinfectants, and sporicides represent a breach in control during a critical time of cleaning prior to manufacturing.
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If a bioburden load is permitted to enter through the cleaning process, there is no mechanism in place that will
remove their presence before manufacturing.

AW, IS TR 2 5 2 e, D, A A e b s BRI A AR s . AR
AZL (1ISO5) X3, MATHIBL XK (1ISO5/6) VL EAHARIICLH XK (1ISO7) AT, ZERfA 3 T
B B TS GR84S . AAAE TR, R IARA T Y GEFZA TR £
PRI RNE R IRACER —MEHlsk O WERAEM FBOEIDIE RGN, A7 BT BCA AL
AE 2 BRHAFLE

To ensure sanitizers, disinfectants, and sporicides do not represent a source of contamination, they should be
sterile-filtered or sterilized before use in Grade A (ISO 5) and adjacent Grade B (ISO 5/ 6) areas.

NPT, BRI A TR A BONTS SR, fEAZX (1ISO5) MIFHARIBELL (1S05/6) [X i F A Mt
TEBR A BUK I -

A firm should validate the sterilization or sterile filtration process or require appropriate proof of sterilization from
outside vendors before use of the solutions in these areas. Examples of approaches that may be used to ensure that
the sanitizers, disinfectants, and sporicides are not the source of contamination are listed below:

FEIX B XA A R AT, A RIGAIE K e T E B e T2, BB SR AL N s $2 B J0 B ) 2
WEM . N THIZZS R I DR BT, AR AR AN A Bl SR B e i 25 451«
® - Aseptic filtration at 0.2 p, of the final use dilution from outside the Grade A/B (ISO 5/6) area
directly into presterilized holding containers or vessels located in a Grade A/B (ISO 5/6) area. If
filtration into presterilized holding containers or vessels is conducted outside of the Grade A/B

(ISO 5/6) area, then routine bioburden sampling should be conducted prior to its entry into the
Grade A/B (ISO 5/6) area.

® A/ BZ (1SO5/6) 2 Ay &A% FHHRE X ELHEZ20. 2000 B I 968 22 10 500 KA 11 8 A7 25 28 UL
FA/BIX (1SO5/6) WAz,

® Mixing of a solution in the Grade A (ISO 5) and adjacent Grade B (ISO 5/6) areas using a
presterilized unit dose container where the solution has been certified as sterile. Such unit dose
containers should be mixed with sterile USP Water for Injection.

® {EAZIX (1SO5) FIAHARIBZLIX (1SO5/6) 1 FFise K 1 M B 7 25 o8 HAER S H], id
HHIRE T AL T T RIRAS o 1% 5T 7 A b VR 5 A3 F 757 A USSP AR HE 0 I8 B8 7
K.

®  Purchase of a ready-to-use or ready-to-mix (where two solutions are packaged together such that
they can be mixed) sterile solution from an outside vendor that is delivered with appropriate
documentation confirming its sterility.

®  MAMIHENFTRIE O SR 2 SCPHIE B T R MR P B I BB RER & (DI R B4
i, AR LIRS RITCHE R

®  Sterilization of the mixed solution in an autoclave (if acceptable based on the composition of the
solution).

® (EIRHVK AR TN ST KA (B TR IR RETD) -
Containers that aspirate air into the container, such as squeeze bottles, trigger sprayers, and bulk containers that
are opened and closed, should be used for a limited time as defined in written standard operating procedures. As

an illustration of the potential problems, 70% IPA bottles that aspirate have been known to harbor mold cells that
may have been introduced into the container from the clean room environment. Nonaspirating containers neither
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introduce contamination to the master reservoir nor allow active ingredients to escape, which would lessen their
effectiveness. Nonaspirating containers may be used until the validated expiration period defined for the product.

REEIR NS B A H0, s 554, DAKGRRFT IR SR IR 25 4%, RIAE S IRISOP T & SRR A
M. ENIBAEIRE R BIE, 70% 7 AEE (IPA) WU S R I A Al el 5l N S MR A& &
WM. ARG RGN, WA EEER R R, TEVERC R I B A 2. JE
WS s AT DA — B FH B3 g SRS iEA 250

A sanitizer, disinfectant, or sporicide solution in an open container that has been used in the Grade A (1SO 5) area
can subsequently be used in the adjacent Grade B (ISO 5/6) and Grade C (ISO 7) areas, in that order. However,
extensively used solutions (dirtied solutions) can compromise the cleaning operation and the antimicrobial
effectiveness of the solution. Sterile solutions used in the Grade A (ISO 5) area and subsequently used in a lower
classification cannot be used in a Grade A (ISO 5) area again, unless the contents of the solution are kept
underpressure, so as not to return contamination to the vessel. Consideration should be given to establishing limits
for the total area covered for each batch of solution. Where open bucket systems are used the contents should be
discarded upon completion of the cleaning operation as stated above.

TR a8 Y B35 B 77 VR 3 R A T A RAE AZR X (1ISOB O Y 22 Jm T AFZ I £ A0 2B B2 [X (1SO5/6)
MCZ (USO7) XHAEH . (R, WM 2N EREBD 26 KIBERIE LOZE s iR .
FEAZIX (1SO5) A IR G T ¥ T AR BRI 20 S R (B REFH O T AL (1IS05) X35, BRARIZIE R
A RFF S, A2 SEETIER PRI A Ao N5 SR AR SR i AR R . 2 B g
R RGN, iR e e R S A A

7.1.4 Introduction of Components into the APA 3k A\ 76 B 8k X I8 U 4E 44 A 48

The term "components" refers to items that are used directly in the manufacturing process. Stoppers, plungers,
vials, and cartridges are some of the most common components. Depyrogenation and sterilization are required for
components that come into direct contact with the sterile product (e.g., vials and stoppers) within the aseptic
processing area (1). A validated sterilization process must be used for components entering the APA, and this
sterility must be maintained after components have entered the APA through integration into the final product.
Depyrogenation and sterilization can be achieved with dry heat or through a validated washing and sterilization
process. If components are sterilized outside of the APA, multiple outer wraps, layers, or barriers should be used
to allow for appropriate disinfection before entering the Grade A (ISO 5) environment for integration into the final
product.

AR ARG R T B . 287, bk, MIRASR G — LW AT £ R
VEIX IR B IC R 25 0 (B, NMIAZE T AR ZORERIAEAURTE . BEATC R R DX A 21 2
AUEARAE K E T, I H N YERRZ M IE PR S B3 ST B R4 K R & B e 47
e B JEAIR B AT LI I A B0 5 e K T L2kl A SR AR TE B A X A KT, A
M Z EZ R RVFALERENARIX (1ISO5)  MIEHRE G B i 287 i LT HEAT 38 2 RV 25 .

Sterilization and depyrogenation of product-contact surfaces are of the utmost concern. The appropriate methods
to accomplish this are outside of the scope of this document. For additional information see PDA Technical Report
No. 3 (Revised 2013): Validation of Dry Heat Processes Used for Depyrogenation and Sterilization (12).

557 it L ik PO 2 T 189 K TR AT B PRI A g SRV R T B 58 R T A 3 4 TR AE A SO T T 22
bh. HEZHRAGESMPDAAAIR #N0.3 (0134 152]) » T IRAR K BRI F K B L ZHz4E (12D

7.2 Environmental Monitoring Data Analysis 15 W %048 247

Environmental monitoring data demonstrates the effectiveness of the microbial contamination control system,
which includes the cleaning and disinfection program. The actual genus and species of organisms found; the
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numbers; and the distribution within the facility compared to the trending history, indicate if the data are
consistent with historical area performance or if there has been a shift in control. The data attain a predictable
profile, and typical organisms have been isolated when the facility is considered in control. The most common
isolates are typically those from people, with fewer isolates from air or soil and water or liquid sources. Data may
be analyzed in a number of ways, such as by area, by product, by process, or by organism type. Formal,
documented analysis of all microbial environmental data trends should be performed periodically. Evaluating the
effectiveness of control, cleaning, and disinfection programs and the adequacy of the current alert and action
levels should be performed at least annually. The analysis should include the types and numbers of organisms
found and their locations. Following the analysis, this information should be reported to site management, then
reviewed and documented by quality management. In addition to the long-term reporting, short-term analysis
should also be performed to determine if the areas are in control.

A I A5 A HE B v A B AR P AR A i e i R G A R | s ot N R I A P g . 3
BRSPS AAE R, RIZEEE S P s R R — BllE s AL o 4 e DU A A B TR 0 5
J5 H B BT bR 2B BN, %) IR R 2. R R RRIE T ORIE TN, DB ORI
TR 5 DL K AR AR . W W] DA R 2 B o, A XK, 4 i, 1%
ST e AZ AR SR BT . IR SR S A 0 B B E DR e . /D RRETEAR R, 15,
THBERE T A R L AIAT (R URAT B IR & 15 7843 o 70 BT AR R I T A Bl 2, B e 1A & .
S EXEEENIZRE G IS TE, REHREFEHF TR BRSBTS
DABF AN X 3052 428

Any change from the normal condition creates a signal, usually referred to as an adverse trend or excursion.An
adverse trend will usually require some type of action. Actions can vary from simple notifications for heightened
awareness when alert levels are reached or atypical organisms are isolated, to special cleaning and disinfection of
the area, to a full investigation when action levels are exceeded on multiple occasions or at multiple monitoring
sites.

KA IEHREFER SR ARG S, BEPFOR DA REH BT . A R 5 2RO RS
AT A AGA B E IR B B 2R SR AR, ORI AT Bl m] LALE fi] 88 A58 R4 ey 2 5 B AH ¢
DT R RS Ve A B Z (224K, SH7E 276 B2 A I e S 0 45 RE BT B BRIN AT — > 2T Y
HE.

Adverse data trends should be evaluated to establish the microorganism source (personnel related, from the air or
soil, or related to water or liquid sources), if organisms are different from ones previously encountered or if they
were found at locations where they would not be expected. Organism specific corrective actions could include
increased use of sporicides or further control mechanisms if organisms producing spores or fungi are found. The
reaction to data shifts, signals, or trends should be proportional to the risks imposed by the sampling location and
the potential for the contamination to spread. All aspects related to control should be considered and methodically
evaluated as the possible cause of the deviation. Return to sustained acceptable data is the long-term measure of
success.

XA WA e 3T VA AR € B VIR ORISR N BE, R, BN SRR ERBRD 20 &
133K G I B R EE T A 2 IR BB AL BRI . AR AR AR T EOR I A, AR 2] IR
R BE ELAE AN AT A P B P AL . X (55 A RS BOE S5 10 S N R R B B
Qe HCHT ORI DR e 8] 57285 R 125 AR 5 ) i 3 7 TR AT e DA H B0 22 ) R REE 38 RO oh B K Y16
Jit s 3R R4 455 ) A 432 52 B o

For example, the recovery of vegetative organisms above action levels would signal the possible need for
temporarily increased control and/or increased disinfection.However,detection of spore-forming organisms above
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the action level could indicate the need for an immediate response using sporicidal agents. The investigation into a
data shift, signal, or trend may indicate that the disinfection program needs to be adjusted.

BN, A AEAEE T I AR IR AT Bl IR T2 I 48 5 P2 A s 5 R R RE R oK SR, Al B AT
SR IR AR B TSR AR A5 3 — e 155 (s s s (i A n] RER W 12 Fp

LR,

Additional information on environmental monitoring can be found in PDA Technical Report No. 13 (Revised
2014): Fundamentals of an Environmental Monitoring Program (13).

AR WL () B 2245 B 0] AZEPDAR AR 5 N0.13 (20144E /) « MBI INFE FaEat (13) rh3kE.
7.3 Attaining and Selecting Environmental Isolates ¥R i ik 1) & B AN % £

Recoveries of microorganisms from environmental monitoring samples should be identified to genus and species
level when exceeding alert or action levels, and periodically when limits are not exceeded.Organism
identifications should be evaluated to determine the most frequently occurring organisms.Representative
organisms should be preserved and included in the panel of organisms in efficacy testing of antimicrobial
chemical agents used in the facility.

2 R AT BRI, PR M DA it o (PSR B A P LS ) e i, AL PR E IS S 0 R B  A  )
JS23E I PP AL DARA E S B T PR IR ) TR - BLER B SINAE T s Vit b A FH AR B0 T AL 2 M R
JIR AR o

TR70 JG 1 i v vH 75 ) 2 40/ 119



TR70 Fundamentals of Cleaning and Disinfection Programs for Aseptic Manufacturing Facilities

8.0 In-Situ Field Studies PIZSIBAF 5T

The true test of the effectiveness of a cleaning and disinfection program is the monitoring data collected from the
manufacturing area. Evaluation of the in-situ data being generated from a robust environmental monitoring
program will verify that the program is capable of attaining and maintaining a level of cleanliness that minimizes
the probability of contamination of the manufacturing process by the environment.

7 D SRS R R R RV R A AR PP AT U SRR . I — MR R B R
Fr 3R A5 BB BE VP, A 30 IE 2R e BEIS BRYERE —NEF K-, AfiE T 2T BRI 5 Rede/Mb .
These in-situ data may include the following:

XL RE AR LT N

* Nonviable (total particulate data)

o AREVIR CRUBTRIEERED

»  Viable data for surfaces and ambient air

o R R AR A A

«  Personnel-monitoring data

< AR REEYE

« Microbial identification of representative isolates from the environment

« MR ECEYIR R E S

* Residual testing of surfaces

o R A

*  Product quality (in-process bioburden and sterility testing)

o PR (FEZRAM SR TE A D

Two approaches to conducting in-situ monitoring are commonly used.

BEAT B A% P R AR 2 A

8.1 Environmental Monitoring Before and After the Start-up of a Facility or Area | FEB¥iiEk X 85 F 8l
Ja fFREE i

In this approach, several scenarios may be applicable. They include the opening of a new area of a facility, area
shutdown due to adverse events, an area that has undergone significant modifications with no special constraints
to personnel or material entry, or an area that has be left idle for a significant period of time with no special
constraints to personnel or material entry. Facilities should strongly consider having special start-up cleaning and
disinfection programs in place following shutdowns or when significant construction has been performed.

FERX ATV UG DU AT Be e 8o e TR 5 it 3T X A sh el i T AN R F S I X3, B
22 0d 0 AR AN N 53 BRI N A R R BR A1) B X A2k, B e I B — B 1) R N 5 sl NI
RER R X 35 | D O A8 5< AT B PRAT S 35 3 U Jm I i 2% FE 1) 2 2 1T 5 IR R LT Vi M B AR
Many programs follow viable monitoring after each step of a start-up program to document the effectiveness of
each stage of the cleaning and disinfection program, with this approach:
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WERFAE N0 R R — 2 58 UGS BT R CLiC S s A B DA &, SREBGX
iy 2K
® Aninitial cleaning is performed. An initial cleaning entails the removal of soil using a broom or vacuum; for

example, cleaning the facility after completion of construction to prepare the facility before starting the
formal cleaning process.

® PUTHIRIETE. PIRTETEH EM P B R4 B, £E) b it 55 R IR AR L2 AT
XF ) s B EAT I 7 o

® Increased viable monitoring of air and surfaces is performed to attain baseline data for comparison with data
acquired after the cleaning and disinfection processes are performed. Nonviable air monitoring may also be
performed.

® LA MR MM A AE Y W IR A, T SIEE R P AT 5 R B AT LU
5SS BAT

® Facility cleaning and disinfection are performed.

® HUT] 5 WEIE A .

® After the cleaning and disinfection are complete and surfaces are dry, the increased viable monitoring of

surfaces should be repeated. Nonviable air monitoring should also be performed. Non-viable air monitoring
provides date related to the cleaning process overall and the resulting particulate level present.

® (EIEVENIHRE e HAR T R ST, I I R G o N 12 AT, ARSI S A R AT
AETEP 5 SR it 555 L 2 R AR H =2 B RORL /K~ AH 56 R 2080

After the cleaning and disinfection program has been implemented, the monitoring results from before and after

the implementation are analyzed. The expectations from a robust cleaning and disinfection program would be the

reduction of the level of viable and nonviable counts and minimization of any spore-forming or mold

contaminants initially found. If the results do not demonstrate an acceptable level of reduction, the cleaning and
disinfection program should be reviewed and modified where appropriate.

T B RE 7 St e, 0 AT S AT e A BTN 2R o SR — 58 38 AR W AT SRR P I UYL D A )
AR TE ) S5 B AR AT 98 798 s E M BT 31 A ) B 1 /MG o B R &S R AR B AT HE 2 2
TV B R 7 N B B A1

8.2 Environmental Monitoring Before and After Cleaning and Disinfection During Routine Operation H%&
BAE S ANE RS RS

In this approach, a facility is in routine manufacturing operation to evaluate the effectiveness of the cleaning and
disinfection program the follow approach is taken:

MR ITE, b5 BtiE H R A= B AR T PR RIS 51 8Tt A 37 vt AN 5 A P A R
® Increased viable surface and air monitoring is performed after operations have occurred and just before
cleaning and disinfection take place. Nonviable air monitoring should also be performed.

PEFRAE 58 5 1 V7 A0 TH B BTG 0 A 2 SR ZE D I, ARSE o 2 U D B HRAT
Cleaning and disinfection are performed.

AT A

Increased monitoring is performed again after cleaning and disinfection.

TN 35 5 B 0
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The data gathered before and after implementation of the cleaning and disinfection program is then analyzed. The
expectations from a robust cleaning and disinfection program would be the reduction of the level of viable and
nonviable counts and minimization of any spore-forming or mold contaminants initially found. If the results do
not demonstrate an acceptable level of reduction, the cleaning and disinfection program should be reviewed and
modified where appropriate.

IR G AT 43 BT i v AV B AR 7 St AT R AT I - R B — > 5838 (135 Vil AV B P IR TIUA 2 9D sk 2 4
S ) o 28 AL AT AT A6 % s A sl S0 R T ) B T /M T SR 5 B I L T 232 1) ek
TS AN TR 7 N B R S

Additional information on environmental monitoring can be found in PDA Technical Report No. 13 (Revised
2014): Fundamentals of an Environmental Monitoring Program (13).

PRI 0 ) B 2245 B T AYEPDAAE AR #N0.13 (201441517 ) - HPEF IR/ FHIZEAY (13) F3RH] .
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9.0 Cleaning And Disinfection &7 A17H 2%

Cleaning is a critical step in the cleaning and disinfection process because the buildup of antimicrobial chemical
agent residues, product residues, particulates, and other contaminants can inhibit an antimicrobial chemical agent's
efficacy. Cleaning requires a nondestructive mechanical action that loosens and removes contaminants from the
area or equipment surface. Procedurally, a cleaning agent is applied via a nondestructive mechanical action
method. Contaminants and residues are loosened and rinsed from the surface and removed with a squeegee or dry
cloth. By lessening the level of particulates, microbes, and residues on the surface, cleaning prepares the surfaces
for disinfection and the disinfection efforts become more effective because of the following:

PO AP BRI SR B, P ah AR, R DU AR5 e i R e A pu R R, Mk, 7%
AT S E AR mEKD IR, HE S AR R R ARSI S Bk b 82 B XA R 4 3R i
W5 2. U A A 7702 — A AERER I LIAZ B 57k o 5 S AN B W R R T /b B R e
BRI T BRI . TP PR Js D R BRI LB B O B e s, (AT EE
ARG B h:

® There are fewer organisms to destroy, as most have been removed from the area.

T RE D EY C MZIX B ER, A MR RO A 76 ZRER

Obstructions blocking the chemical agent from contacting the organism are minimized.

BELLE A A k) ST AE MR o B B AS AR D

Chemical interference that would reduce the stability and effectiveness of the active agents is removed.
e AT 1 AR A s M AN AP AL 270 R BELRS ) 2T B

Lessening of residual that can interfere with future disinfection and/or can dry or flake off and release to the
environment.

®  T-ILJE HIH B (05 FE PR BT BRI T SR R B BA B P Sk A A2 D

An antimicrobial chemical agent's efficacy requires the saturation and penetration of the organism's cell wall by
the chemical agent for a set amount of time depending on the agent used. Disinfection efficacy depends on a
number of factors, including the active ingredient used, air and surface temperatures, saturation and penetration of
the cell wall, wetted (contact) time, surface material substrate and bioburden of the surface, existent soil load,
concentration of the chemical agent, and pH. Provided the appropriate chemical agent is used, the key to
disinfection in the clean room is keeping the surface wetted for a sufficient period of time for the chemical to
accomplish its mode of action. Drying time is a variable that must be carefully evaluated as the movement of air
in clean rooms (especially in areas where unidirectional airflow is present) tends to dry surfaces quickly.

MRAE A BGRIRIAFE,  F G AN IF 5B A E YA IR B RS E — BUNH 8], 4 BEAE AL~ i iR e A 2K
Mo KENABPERRTEZ R, ORISR 2R TER L . AR AR 553E . iR
(Fef) B SRR ORI AV 008 BER ey A ulGrl IR L LR pHAE . WRAE A 138 2
AR Sk, v v 1) B R R SR Bl DR SR IR AR WIS, 15 2 R BE S8 B R AR 2 T
Kot — K, DAVNOIERL, PR R N TS OCHZ AR B TRAAERD R RRIECK
L ER e

The effect of the buildup of residues, particulates, and possibly microbes is also affected by the surface itself.

TR70 JG 1 i v vH 75 ) 2 44 /119




TR70 Fundamentals of Cleaning and Disinfection Programs for Aseptic Manufacturing Facilities

Irregular or porous surfaces trap residues and other contaminants and make the surface more difficult to clean and
disinfect. Development of appropriate cleaning systems is critical to successfully preparing a surface for
disinfection. Cleaning operations should be performed routinely, with frequency based on area classification,
usage, risk, and visible cleanliness.

FREWIT, BB LS A E IR SR TT RESZ AR T E B R . AN RN R T B 2 LA SR I ] A 4k B P 5
PR HAis5 e, AR T ME LIS S A BE o 5038 (T8 28 G0 BRI (R B0 2% R T v 48 SV 7 A B
TV BRAE NLE AT, S BU BAZ IR X IG5, ThRE, XU BAb AT Wi s R LT €

A good cleaning agent is formulated to contain an effective surfactant system that will support the water in its
efforts to release particles, residues, and other foreign materials. Procedurally, strict cleaning (without the use of a
sanitizer, disinfectant, or sporicide) should be conducted on a routine basis as defined by written procedures.

U P37 ¥ ) A B RIGR TR TP, A TR0 R0 5k B DA S FAth A SRR AR 7K LT o A% PR T A
¥ ORESTFW, HER AR RN A RO H s e, LB E e k.

9.1 Area Classifications and Cleaning and Disinfecting XIRZ& %], FiEMHEE

Approaches J77%

Avrea classification for controlled environments based on airborne particulate levels have been in use for many
years. The classifications used are based on one retired and two active industry standards (Table 9.1-1):

WRYE 2RI KT R E SCRAEIA R I (07505 DT 248, S0 BONERHERSE T — R CrE R LK
PR AT E ARk bR (329.1-1)

U.S. Federal Standard 209E : Defining Classes 100,1,000,10,000, and 100,000 (14)*
R EBHARME200E: T, T ARULTHH (14) EX*

EU Annex 1: Defining Grades A, B, C, and D (5)

EU Bfft1l: ZAIA, B, CHIDZAINIE L (5)

ISO 14644: Defining 1SO Classes 5, 6, 7, and 8 (15)

ISO 14644:1S0 5,6, 7F182% 1] (15) HI7E X

*QObsolete U.S. Federal Standard 209E classification added for continuity.
CLRd I 1 38 [E A bR #E 209E

Terminology and adherence to specific guidelines varies among GMP firms throughout the world. U.S. federal
standard 209E was retired in 1999, paving the way for worldwide harmonization by new clean room protocols
from the International Organization for Standardization (1ISO). The following table provides a comparison of these
standards.

SERANR] B4 K AT IGMPRETE LA 43 7 45 B HH AR #R A I ANIF] o 170 5 [ XS A #E2090E7E 1999 4R 4K 7,
IRZ R HNSORAT 1Y 15t 55 (8] 73 R 5. TARARME T =FhhrifE 2 18] (1 ELEL
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Table 9.1-1 Area Classifications

Cleanroom Standards - Airborne Particulate Limits (particulates/m3) (13)

Particle size | 1SO 14644 |U.S.FDA (Aseptic USP <1116> EU Annex 1 and | Japan (Aseptic JP XVI
Processing WHO Annex 4 Processing
Guidance) Guidance)
ISO 5 Class 1002 ISO 5/Class 100 Grade A Grade A Grade A
Grade B (at rest) |Grade B (at rest)| Grade B (at rest)
=0.5um 3,520 3,5200° 3,520 3,500 3,520 3,520
=5um 29 Not specified Not specified 20* 20 Not specified
1SO 6 Class 1000 ISO 5/Class 1000 N/A N/A N/A
=0.5um 35,200 35,200 35,200 N/A N/A N/A
=5um 290 Not specified Not specified N/A N/A N/A
1ISO 7 Class 10,000 ISO 7/Class 10,000 |Grade B (in operation)| Grade B (in Grade B (in
operation) operation)
Grade C (at rest)| Grade C (at rest)
=0.5um 352,000 352,000 352,000 350,000 352,000 352,000
=5um 2,900 Not specified Not specified 2,900 2,900 Not specified
1SO 8 Class 100,00 I1SO 8/Class 100,000 |Grade C (in operation)| Grade C (in Grade C (in
Grade D (at rest)® operation) operation)
Grade D (at rest)| Grade D (at rest)
=0.5um 3,520,000 3,520,000 3,520,000 3,500,000 3,520,000 3,520,000
=5um 29,000 Not specified Not specified 29,000 29,000 Not specified
#9.1-1 X4
R IR 2 T RS (I m®) (13)
Y ISO 14644 L[FHFDA CER T EEZ8<1116> BB NFIMWHOM [HA (TEW T2 HAZH#XVI
23R 4 Eiz152D)
ISO 5 Class 100" ISO 5/Fi % A% A% AZL
B (##3) B (##3) B (##3)
=0.5um 3,520 3,5200° 3,520 3,500 3,520 3,520
=5um 29 RIGE RIGE 20* 20 RiGE
ISO 6 Class 1000 ISO 5/ % N/A N/A N/A
=0.5um 35,200 35,200 35,200 N/A N/A N/A
=5um 290 RIEE RIEE N/A N/A N/A
ISO 7 Class 10,000 ISO 7//i% B (3h7) B4 (ah%) B (3h%)
CH (F#4) C% (F#4)
=0.5um 352,000 352,000 352,000 350,000 352,000 352,000
=5um 2,900 RIEE RIEE 2,900 2,900 RIRE
ISO 8 Class 100,00 ISO 8/t 774k CH (&) CH (FA) C% (FA)
D% (#7%)° DZ (H75) DZ (H75)
=0.5um 3,520,000 3,520,000 3,520,000 3,500,000 3,520,000 3,520,000
=5um 29,000 RIEE RIEE 29,000 29,000 RIEE

1. Class 100 and Grade A are defined as requiring unidirectional airflow by all applicable guidelines.
T R 6 RS P RAMAZRL R 2 7€ SO AR S A] .
2. Obsolete U.S. Federal Standard 209E classification added for continuity.
CL IR Bk 1) 5 B FR b vHE 209E 40 N N DA PR R 2 48
3. Class titles for U.S. FDA and USP indicate equivalent particle counts per cubic foot.
U.S. FDA HI1SE [ 24 it v 5531 44 FRARRAR [RIRL 1 Hfg 37 7 95 R
4. 1SO 4.8 based on reduced limit for particles >5 um.
1ISO4.8 £ K T5.0MC KR TR i At b AR 1 PRl

5. Grade D operational particulate counts depend on the operation and are not defined by any guideline
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DA KL HH g THgAE, HAREAEMIER A E Lo

In addition to standards on airborne particulates, guidance for microbial action levels for classified areas has also
been established (Table 9.1-2).

BRBBRRLTAN, BIONHIMEYITHRE &Rk A T (£9.1-2)
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Table 9.1-2 Environmental Monitoring Requirements/Guidance (13)
2912 L FEEK 173 SR A (13D

Monitoring Guidance U.S.FDA USP<1116> EU Annex 1, PIC/S and WHO | Japan (Aseptic Processing JP XVI
s Fe R (Aseptic Processing Guidance) % [H 2 #i<1116> Annex 4 Guidance) H A 24 B XV
ZHEFDA (W L2/ KRUAFE1, PIC/SFIWHORM | A& (W LZHER)
K4
Frequency Class 100: Each production 1SO 5: Each production shift. A: In operation, continuous A, B: Each operating shift for A: Each operating shift.

(Airborne total
particulate and viable
count Surface viable

count, Personnel
sampling as noted)

shift
Gloves daily or each lot.
Other classes not specified.

ISO 7: Each operating shift
1SO 8: Twice per week

particulate monitoring required
for critical operations.
Frequent viable sampling.

B: In operation, frequent
particle monitoring is required.
C, D: Monitoring on risk basis.
Surfaces and personnel should
be monitored after critical
operations.

airborne micro, surfaces and
personnel; continuous
particulate monitoring.

C, D: Airborne micro twice per
week; airborne particulate once
per month; personnel not
required.

B: Each operating shift.

C, D (potential
product/container contact):
Twice per week

C, D (No potential
product/container contact):
Once per week

BRIR (AR T R R
ANE R R
L N

B4 BAAEPHK
FEFREAE
HERHIREE

1SO 5:
1ISO 7:
1SO 8:

FEA A PRI
AN IBATYEX
AP

A. BhEs, REERAEEORFrAE
FURLI I o AR (R AT BURE <
B. B, EORMFEHBIRL
o

C.DARHE WS #EAT Il - 2R 1
AN 53 SEAE RS #R A R HEAT

AB: RASATIERMIIN IR
ok, RIATA G, 522 M
C.D: BRIRFCKIEE 20K, 423%
RLFREH K

MSATHER
ATHEIR

iz
fAiz
CRTREFR P b/ o i)

C.D (7]
B2
C.D. CI¥AERI™ fhl B f1%
fi) - IR

.
Airborne viablel action Calss 100: 1 CFU/m? Recommends use of incident A: <1CFU/m3 C:100 A: <ICFU/m3 C:100 A: <1CFU/m3 C:100
levels Class 10,000: 10 CFU/m? rate (% of samples with micro | CFU/m3 CFU/m3 CFU/m3

(Active air sampling) Class 100,000: 100 CFU/m? contamination) rather than B: 10 CFU/m3 D: 200 B: 10 CFU/m3 D: 200 B: 10 CFU/m3 D: 200
count levels, as follows CFU/m3 CFU/m3 CFU/m3
I1SO 5: <1% ISO 7: <5%
1SO 6: <3% I1SO 8: <10% 0.5m3 sample required for A,
Applies to all active air, B
passive air and surface samples 0.2 m3 sample required for C,

D
PR AATATEIKE | A 1CFUFETK HER AT FH SR (Rloky s 4 | A <1CFU/m3  C:100 A: <1CFU/m3 C:100 A: <1CFU/m3 C:100
(EFhZSIAE) Jigk: 10CFUIF 5k FEE 4 HoO T AS B3+ 40K gF%rgiﬁ‘FU/ 5 D200 gF%rg?; U3 D: 200 gFfO/rg?JF U3 D: 200
+Fi%%: 100CFU/F-J5 K F, R : ms L : ms D : ms L

ISO5: <1% 1SO 7: <5% CFU/m3 CFU/m3 CFU/m3
1SO 6: <3% 1SO 8: <10% o
SE T AT 2O  BEE A-Bg;ﬁio-m
PRI LAY o C.D+ 202 m3

Airborne viable action Calss 100: 1 CFU/m? Same sample incident rate as A: <1CFU/m3 C:50 CFU/m3 | A: <1CFU/m3 C:50 CFU/m3 | Not specified

levels Class 10,000: 10 CFU/m? active air. B: 5 CFU/m3 D: 100 B: 5 CFU/m3 D: 100
(Passive air sampling) Class 100,000: 50 CFU/m? 90 mm diameter settle plate/4 CFU/m3 CFU/m3
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90 mm diameter settle plate/4
hr
Use of sttling plates is optional

hr

90mm diameter settle plate/4hr

90 mm diameter settle
plate/4hr.

RIRKLTAT IR BH%%: 1CFUIF K HEHF[BEERMAMAR | A<ICFU/m3  C:50 CFU/M3 | A: <1CFU/m3  C:50 CFU/mM3 | R455E
BB AU Ji%: 10CFUITI7 % PR IR B:5 CFU/M3  D: 100 B: 5 CFU/m3  D: 100
+Ti%: BOCFUPF Ik Q0mM EL 2T W B/ /1N CFU/m3 CFU/m3
i N
AP Qomm ELRUTHERIANE | 90 mm GLEETE/A/NT
Surface viables action Not specified Same sample incident rate as A:<l C:25 A:<l C25 A:<l C:25
levels active air. B:5 D:100 B:5 D:50 B:5 D:50
Use contact plat or swab.
55 mm diameter contact plate 24-30 cm2 contact or swab 24-30 cm2 (5.4-6.2 cm
area diameter contact or 25 cm2
swab area)
RIEATBKF RIEE HEHF[BEERAMAR | A<l Ci25 A<l Ci25 A<l C25
FE SR B:5 D:100 B:5 D:50 B:5 D:50
s R R 55 mm Al
B B S 24-30 cm2 HEfiiE X | 24-30 cm2 (5.4-6.2 cm Ef%
P Ei25em2 R X 1)
Personnel viables action | Not specified. Same sample incident rate as Not specified Not specified Not specified
levels (gown) Gown sampling must be active air, @
established based on job
responsibility.
NRATEIRFE (B | RigE H5EHF[RBAERMAMER | RIEE RIRE RIRE

A ZPURR A B HA S ok gl S 5
AR

SRR &S

Personnel viables action | Not specified Same sample incident rate as Glove print, 5 fingers Glove print, 5 fingers Glove print, 5 fingers
levels (gloves) active air. A: <1 CFU/glove A: <1 CFU/5 fingers A: <1 CFU/5 fingers
B: <5 CFU/glove B: <5 CFU/5 fingers B: <5 CFU/5 fingers
NRATHKF (FE) | RIEE 55Xz AR AR | FEE, 5 TEH, 548 TEH, 54
LA Y €S A: <1 CFU/FE A: <1 CFU/5%% A: <1 CFU/5%%
B: <5 CFU/F-& B: <5 CFU/51k B: <5 CFU/51k

1. Guidance is condensed. Refer to the cited references for complete guidance
BEAR RS S B, AT E S e B4R 2 R

2. FDA guidance retains count limits rather than overall contamination rate
FDA JRH IR FATHEIRHIT7E, ARG RE

3. Ingeneral, surface and personnel monitoring should not interfere with the class protection and should be done after critical operations
— ok AR T WA AN G AR AN SR A B ORI BT, AR SRR AR A R R HEAT

4. Operators may not be aseptically gowned in ISO 8 support areas

HAE VPR TEISO8YE i 2l T HEAT BEAK
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9.1.1 Cleaning and Disinfecting Grade A (1SO 5) and Grade B AZ% (1SO5) FIBZK (KIS

(ISO 5 at Rest, 6/7 in operation) Areas (##751S05, Z)Z51S06/7) [X 1k

Cleaning and disinfecting these areas take on three varying procedures:

X I L X I HEAT I VR B A S AR =AM

® Cleaning and disinfecting conducted on an established frequency.

® IR CLI E HIBCHEAT IS i N B

® Cleaning and disinfecting conducted in response to an adverse trends and/or a return from a shutdown.

o 7 IS R FAN R 5 P E R T 5 S5 AT T A 7

® Routine disinfection conducted without a prior cleaning step

® A BHTIEER H R

These areas traditionally incorporate 100% HEPA-filter modules in the ceilings, and, thus, the filter should not be
exposed to cleaners or antimicrobial chemical agents on a routine basis. Accidental wetting of the filter matrix
with a cleaner or disinfecting agent can cause the proliferation of microorganisms and degradation of the filter
matrix, which can lead to the integrity of the filter system being compromised.

TR A, IR DX R AR E 22 B AR 9 100% 1 =y B0 AR, R LE il JE ae AN RIZ 480 B 5 15
PRGN ZE T o B R B 775 77 B 7551 SRR A 5 3 BUSE M B854 A SIS o B B A, A
1M B 38 R G 78 B 32 40

For cleaning and disinfecting conducted on an established frequency in the Grade A and Grade B areas the

following order is commonly followed (from lowest bioburden to highest bioburden) to ensure contamination
from the cleaning process itself is minimized.

N ORAEIE VA0 JRAS B 0 AR ANB LR [X A5k 1) 375 5% B 3 B I, 38 42 DA 2 RO L4 B M - RO/ E 4745 Vit A

TH

® Asterile cleaning agent (high surfactant based product) is applied to ceilings (not HEPA filters), then walls,
then equipment is cleaned and finally the cleaning agent is applied to the floors in a succession from the

furthest point to the closest point to the room exit. Mopping is the preferred method of application for
ceilings, walls and floors.

®  TLHIEEIAAN GRARENEEAD Jo ) TiEE R (AFHEPAILJESS) , SRJSHREE, P2 3Rm,
F5¢ S 2 RS o T 1 p e R PR o 0 T AT 7t o 1T P FAT A v R AE AR, 58 B R 3 T )
jj?io

® A squeegee is used to remove the excess liquid and contaminants from the ceiling (hot HEPA filters), then
walls and floors again in a succession from the furthest point to the closest point to the room exit.

o JHMBBREE S EBR R (AEHEPALUERS) , SR HEEE, JiaR)a FIREF I8 b ) 1 Bz A il
PR M Py 4t T 25 B 22 A (VR A 5 e

® The dirtied liquid should be lifted from the area via a sterile dry mop, sterile dry wipe, or HEPA filtered wet
vacuum. This prepares the surface for the disinfecting agent.

®  FRIERMAAR G AT, ToE T HEEHEPAIR AT B Re B N X IR EBR, 2P RZ R T 7
U e
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® After the surfaces have dried they should be sufficiently wetted with a sterile disinfecting agent via mop,
spray or wipe following the same sequence being used for the ceiling (not HEPA filters), walls, and floors as
described above.

® R THRLIE, ROEEHE, WinidE, I FEFHZIRIER (IEHEPARLIERS) , IRIREREEDL Kb (%
SR TR BRI ) R T A G TV Rk 58 4R

In cases where the cleaning and disinfection is being performed in response to an adverse event or a return form a
shutdown the cleaning and disinfection process may need to be repeated for several cycles to ensure the area
bioburden is reduced to acceptable levels.

LIEVE AT B BN A RS AR B S R S P S BT R BB O, N2 kR BV Vi AN B 1 D BR AR
UETZ X ) AE ) 97 B PR AR B P 32 7K P

The frequency of the cleaning and disinfection steps may be different with disinfection occurring more frequently.
In these cases where disinfection is performed without a prior cleaning the application of the disinfecting agent
should follow the same sequence being used for the ceiling, walls, and floors as described above.

THEANE R RIRCE AT Be s AN —HF, BRI i — 28, fER LR FRTHE IO, R
LA I DL b A FR) A R R4 T B

Grade A and B work surfaces, and equipment (production lines, dedicated carts, tanks, racks, etc) should be wiped
using a sterile cleaning agent and a dry wipe. The dry wipe is used to soak up contaminants in the liquid. After
assured drying the surface should be sufficiendy wetted with a sterile disinfectant or sporicide. Items found in the

cleanroom represent an equivalent contamination level to other surfaces in the clean room (ceilings, walls and
floors) as they are also exposed to sources of contamination present within the area.

AMIBZRIX IR TAERR M, VAL wes (AR, BH/NE, SlEfA, DARSCEREED B JE BT k) AR R
ATHEAR . T BRAA T SRR P 5 e 2B T8 0n , LRI N JC BT 3570 AL R A 1R
FEE 1 DX B A ot 075 kT 5 AR AR T CRAERR,  BEEELURMD 5[, EOVEAIFFER R T1ZIX
I AR AE )5 G

In general the cleaning frequency for Grade A and Grade B areas as well as work surfaces and equipment should

be based on the facility design, area classification, usage (process being performed), risk, and visible cleanliness.
See Section 10.0.

AFIB LR XI5 DL K A1 2R TR e 26 PRI s ALK ) 7 IS it PR se o » DXSR vt 28m» Dhse O L LD,
JBS AR W] W o LR 107847

9.1.2 Cleaning and Disinfecting Grade C (ISO 7 at rest / ISO 8 in operation) and Grade D (ISO 8 at rest) Areas
Cleaning and disinfecting of these areas also take on three varying procedures that are similar to those required in
Grade A (ISO 5) and Grade B (ISO 5 at rest/6 /7in operation):

C MDY X I G E (1ISO7 #AMISO8 #h#) LLADZ (1SO8 A A S5A Z4(1SO 5) and BZ
(ISO 5 /6 T5)A&) KA N A FIFE 7

® Cleaning and disinfecting conducted on an established frequency.

® IR CLI E BT IS v A B

® Cleaning and Disinfecting conducted in response to adverse trends and/or a return from a shutdown.
®  {EH AN RIS 5 A BT R e B AT I i A

® Routine disinfection conducted without a prior cleaning step

[

B TR I H %
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These areas traditionally incorporate partial HEPA-filter modules in the ceilings, and, thus, the filter should not be
exposed to cleaning or disinfecting agents on a routine basis. Accidental wetting of the filter matrix with a cleaner
or antimicrobial chemical agent can cause the proliferation of microorganisms and degradation of the filter matrix,
which can lead to the integrity of the filter system being compromised.

M HRYE, XX R L2 R MmO pEAs & 1A AR, PRIHIX S SRR AN N A% 4 Bk TS
FUIRGUAEIA 26l o Y8 R 7T B 5 7 SRR R 5 3 BUNAE MDA LU S8 BRI B, A
MBS JE RS 7BV Z 1

For cleaning and disinfecting conducted on an established frequency the walls, ceilings, and floors of Grade C and
Grade D areas should be cleaned in the following manner. First, a sterile or nonsterile cleaner (high surfactant
based product) is applied to ceilings (not HEPA filters), then walls, then equipment is cleaned and finally the
cleaner is applied to the floors in a succession from the furthest point to the closest point to the room exit.
Mopping is the preferred method of application for ceilings (not HEPA filters), walls and floors.

XFCHRANDY X Sk iy, AR, MR A% DA MRFP 4% I e SR AT IR s . B %, ERiAH G (R
TG TERD Se TR R CIEHEPARLJESS) » SRJ5HGEE, FR iR, /e i%IE bt Oz
S BN ot i RTREAT v o 10 FH HEA B TR R AR, e AT b I ) B 3 T 72k

Then a squeegee should be used to remove used to remove the excess liquid and contaminants, and finally a
HEPA-filtered wet vacuum or other means of lifting the liquid from the area should be employed. After assured
drying the surface should be sufficiendy wetted with a sterile or nonsterile disinfecting agent via mop, spray or
wipe.

PRGBS R s R B RAER. (IEHEPALYERS) o PRJESREE, I ficJa [ RF% I =S b 18] HY 1 iz K (i
FroRe T 25 B 22 R AR RIS 4. SR THRCL S, NIEM I, Wi, JFRFEZIEAER (JEHEPA
g as) , ARJE B LS IR EIRFEIREIS ) R 2R i I B 2l e il

In cases where the cleaning and disinfection is being performed in response to an adverse event or a return form a
shutdown the cleaning and disinfection process may need to be repeated for several cycles to ensure the area
bioburden is reduced to acceptable levels.

ATETE AT R AT A A R F AR AR 0 2 R e P R BT R RO DL, N2 O B il A B (0 SR AR
[IREARSE Hiofe s/l =d s N2 K53 N

The frequency of the cleaning and disinfection steps may be different with disinfection occurring more frequently.
In these cases where disinfection is performed without a prior cleaning the application of the disinfecting agent
should follow the same sequence being used for the ceiling, walls, and floors as described above.

THREATH BT AT RERA —FE, R AL, EREREN FRIEHNRHL T, HERR
4% {8 A _E 5l (R0 AR [RUBU X RAEHR, S, HARGEAT T 2F

Grade C and D work surfaces and equipment (production lines, racks, tanks, dedicated carts, etc.) should be
cleaned using a sterile or non-sterile cleaning agent and a dry wipe. The dry wipe is used to soak up contaminants
in the liquid. After assured drying the surface should be sufficiently wetted with a sterile or non-sterile
disinfecting agent. Items found in the cleanroom represent a possibly equivalent contamination level as ceilings,
walls and floors as they are exposed to possibly existent contamination within the area.

CHIDZ I LA G A& 7k, 285, G, A FHEGSE) % A I 1 BAR T I I TR AN T A s i
TATFORIR A T 75 9. 2RI T1R e, P I8 AT AR T B AV BT 78 0 o 3 X P P i
ERAENR, S BN AR 2 i A2 A [ P8 DXy, PRIMARERAZ XIS 75 ek T

In general the cleaning frequency for Grade C and Grade D areas as well as work surfaces and equipment and the
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use of a sterile or non-sterile cleaning and disinfecting agent should be based on the facility design, area
classification, usage (process being performed), risk, and visible cleanliness. See Section 10.0.

I HRYL, CHIDZR X I ALHE TAF & I, B AOTE IR BL K T 1 AR JC 1S 13t A Bk 700 A A8 P AR T8¢
JERIBETE, X0, Thfe (L), RS RALAT WG R . 7 ML10.0.

9.2 Application Methods N FH 773

Four basic methods of application for a cleaning or disinfecting agent are in use today. The method selected is
based in part on the design of the facility. Safety precautions should be taken when using these agents. See
Appendix V for more information.

AT DY s A 2GR A 5 2 A D7 R AR FE R T M A BE T o 4 X S8 RN R 22 4
Blt. VEIFIRV.

® Spraying B

This method produces the best wetting of surfaces. A spraying method that employs larger rather than smaller
droplets has been found to provide better wetting results. As efficacy performance is based on saturation and
penetration of the cell wall as well as contact time, this method produces very good results as long as the
underlying surface has been appropriately cleaned. Spraying does not clean the surface, as it lacks mechanical
action. Consistent spraying without routine use of a mechanical cleaning action will potentially result in the
development of high residue levels, entrapped particulates, deteriorated surfaces, and, as the decontaminating
agent will be unable to reach viable contaminants, increased bioburden levels.

ZITIEREALAR R 78 700 . AR R, FH ORI 7 b /N VRS 1 7 5 e A A5 R T . Am B 1
A AN 2R F M LKA F I () ok T 200 %80, BRIt R YA R R D S@ g s, INERCR RIF. 15
ANBETEVE AR, OB SR ZHURENE . 8 RmEm i s A AU RS S S B B R K, R R T
Ba R, PRREEA, JEH, BT CR R A S G, AT 3 B S BRI

® Mopping ¥EH

Mopping assures that a mechanical action of cleaning is employed. The use of a mopping system for either walls
or floors removes residues, viable contamination, and nonviable contamination.

HiH PRAE T8V PRI TGS . FH AT R 5 BE B AR RE 22 BRPR B, AETs Y L AGIEAE DTS B

For walls, mopping is done from the highest surface point to the lowest surface point. For floors, mopping is done
from cleanest to dirtiest and from the highest grade to the lowest grade. While mopping provides the mechanical
action needed, great care must be taken to ensure surfaces are wetted appropriately. In general, mopping does not
provide as uniform wetting as spraying. For example, the wringing of mop heads and the inability for mop heads

to hold sufficient liquid may compromise the level of surface wetting and, therefore, the contact time required. As
a result, while cleaning is accomplished, disinfection may be compromised.

HEHERERT, HEAE RN 5 o p B A s o HEHBARES,  HEAES, A AR 45 s BB A, DA B = 3 X MR 1)
X3 PEHRAIEAT UGS A R RIS, S ARIERRS v R T 8 /iR R, AR R — R R
BRI .t KA Sk DA SCHEA S O CR R L 0 R AR A SR TR ACE AN R, R, VR A TR
e EE. FHEETRE, HESCRETE ST,

® Wiping #iRK

Wiping with a presaturated cloth or a dry wipe that is wetted with a cleaning or disinfecting agent is a common
practice in the cleaning industry. Wiping, as with mopping, cleans the surface of residues, viable contamination,
and nonviable contamination with a mechanical action. Normally, wiping is associated more with cleaning than
disinfection. Wiping is done on smaller surfaces that need to be cleaned, such as door handles, push plates, return
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vents, equipment, carts, and pass-through areas. While wiping possesses the ability to clean the surface, as with
mopping, disinfection can be compromised as the surface wetting may not be sufficient to provide the
required amount of disinfecting agent contact time. While wiping may remove viable contamination, great
care must be taken to ensure that surfaces are adequately wetted.

FH PR A B A P 0 B B AR AR R A TS B AT W ) s . 8K, [ —#F, LR 7 25
RIS, HEGE, UAARERGG. BEEE S5IEEE R, mMALER. BEH TR/ EE
R, Wl THETF, HERR, REIEXAL, Wt HEE, Rl X YA TESEY AR, [F
i, PTREDR YR B A A2 % 1V B 77 00 S ANV BRI 1R DA A T J0E 70 0 R AR U R RS . S
Bk LBRIEARTT G, D AURAUE R THIHE 78 3 1E3 o

® Fogging or Gassing F S &

This method can produce excellent results but does require longer periods of time to ensure adequate distribution
of the agent and sufficient surface contact time. Fogging methods generate very fine droplets of the disinfecting
agent, whereas gassing use a disinfecting agent in a gas form. While both are very effective, just as with spraying,
they do not clean the surface. As a result, fogging or gassing without routine use of a mechanical cleaning action
will potentially result in the development of high residue levels, entrapped particulates, deteriorated surfaces, and,
as the decontaminating agent will be unable to reach viable contaminants, increased bioburden levels. Chemical
agents that have commonly been used with this method of application are peracetic acid, hydrogen peroxide,
phenol, bleach, quaternary ammonia, paraformaldehyde, and chlorine dioxide. Great care must be taken when a
decision is made to use this method, as special safety considerations are required due to the potential exposure
dangers and explosion hazards. See Appendix V111 for additional information on this method.

RIPERT LA R RCR, (B BRI AN Ta], PABR PR GRIRE 78 70 204l JF HAT A2 08 1) 2R T 2 it 1)
FACR T 1R R AT 0 A R SURORE, T AR T A BT RO AR . PR R ERARAT R, (BRI —
ARG RIE . B, A ZARAI A B DU SRR S EB0m R KT, BUhCR g, ¥
RS, JFH, B GeR A E s 3, Wi S BUE S EOK T 0k i R
FIRAT LA O, A, K, AR, TR, PR, AR ERRZIEN ROZ AR N0 AR
XL AR ) B e ARG LRI AL ARV 78 1) R X 125 VA I BE 2 PRI I 2 TRV I

As part of a cleaning and disinfection program, a combination of multiple application methods is suggested for
attaining successful results.

IRAGEIFIROR , TS A B AR BN BRI VR LR A
9.3 Cleaning and Disinfecting Materials and Workstations JE&FIVH =M H M T/E S H
9.3.1 Cleaning and Disinfecting Curtains &S fIVHE AR

A multitude of curtain material substrates can be used in clean room operations. The most common is vinyl.
Cleaning curtains is a difficult but critical activity. Curtain materials are generally considered more difficult to
clean and disinfect due to their softer surface finish which when viewed microscopically is rougher containing
areas where dirt and microorganisms can be better protected from the cleaning and disinfecting agents. To ensure
the disinfecting agent is effective curtains should be first cleaned to remove any dirt that may be present and then
disinfected.

AR S MBI ATI . B AR O . TR AT AR R AR B 2 A A ot R
B AR TSN T DUREL, ERTEEAE, P UALRY 5 I UL AE ) S T R B, 8 A
DARAES WA B IR SFIRCRA R, AN B et Timve, ULRERATREAAAE RIS YR, BEJEEEATH
.

Cleaning should utilize a high-surfactant-based cleaning product or 70% isopropy! alcohol that is applied via a
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mechanical cleaning action (wiping or mopping). After cleaning, the curtains should be disinfected with a
disinfectant or a sporicide that is characteristically low in residue (for example, H202 or Peracetic Acid). Curtain
surfaces should be sprayed or wiped with an efficacious disinfectant or sporicide and allowed to remain wetted for
the contact time validated in antimicrobial effectiveness studies. This time is normally a minimum of five minutes.
Curtains should be cleaned with a greater frequency than wall surfaces, as they may come in contact with
personnel more frequently.

S I 2R F 4G O T IR 27 B 709 5 I, RIS V7 (Hi) . WUR, 7
AT AR R D AT AT (IIH202 BREAZI) o AT T RO A A e T
WEEREEE, I SRR BN, A0 ) 5 eI B O [ BF IR . YA T 56 A 05t
RS LGB R T, BRI 0 25 AR

If a disinfectant or sporicide with medium to high residue is utilized, such as phenolic, quaternary ammonium, or
bleach, the curtains should be subsequently wiped using 70% IPA and a dry wipe to assure a majority of residue
has been removed. The transfer of residue from curtains to critical areas should be avoided. The spraying of a
disinfectant or sporicide should be targeted to curtains to avoid overspray to other surfaces, including filling
equipment.

AR SRAS B B ) B K R EOR R, ik, e, BIEAG), A% 70% IPART
PR, DRI A B B KRR PSEA Bk o 0 i b B AN 73 A7 5 27 A B B DX e RV 711 BB A 175 L HE A
WL R A AT, DA G B A R, AR

9.3.2 Cleaning and Disinfecting Unidirectional Airflow Hoods, Benches, and Biosafety Cabinets &5 178
BERE, KR, UREYRAEE

Unidirectional airflow hoods, benches, and biosafety cabinets are used by most GMP operations for a multitude of
tasks. Most commonly, the workstations are used for the manipulation or transfer of cells or cell cultures,
manipulations of drug products, compounding, or aseptic transfers. The cleaning and disinfecting of unidirectional
air flow hoods, benches, and biosafety cabinets is commonly done before and after use.

R, KRS 2 RN SR 2 GMPA ™ o i LR M T F LR B AR 7R TR &
2P ERAE, ARG DLRTCRERS . R, S D AR e A I AR A IR FH 0 7
DR

Cleaning of the interior surfaces requires first cleaning the surface of any residual or spillage. Residing residual or
spillage will adversely affect disinfection by blocking the chemical agent from contacting the microorganisms on
the surface. The surface should be first cleaned using a cleaner with sufficient surfactants or, at a minimum, sterile
70% IPA. The agents should be sprayed onto the surface and wiped with a dry wipe throughout the enclosure.
Wiping should occur from the top of the unit to the bottom of the unit and from the rear of the unit to the front of
the unit and should include all sides and the work surfaces. During cleaning, the filter and filter grate (either
vertical or horizontal) should not be wetted. Wetting of the filter with the cleaning or disinfecting agent will
provide a suitable habitat for the growth of molds and can cause damage to the filter itself.

P T AR Vi 7 R 25 R Bk B R H ) 0 B i ) 2 3 o LGP 2 R e o 3 T i 2 T SR2 D
FRNHE I R 1) F VG M SRS R, e TR 70% IPAKEA TR B RIB BRI, I B R
1o BRI TR BIE , WS T ERBIRT, A5 I DL AR R, 53], afie ae A yemh (o
BRI AR I S0 SR R D A ROy B A KPR S @ O S, JE xS 1 jE S
A B IR o

Once the cleaning step is complete, the surface should be disinfected with an appropriate disinfecting agent. The
use of a disinfecting agent such as phenols or quaternary ammoniums will be less effective than using sporicidal
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agents and will leave residues that are more difficult to remove. For that reason, they are not the preferred
chemical agents for the reduction of microorganisms in a workstation environment.

— B P IRSE R, N T RN R I AT I R o VN A B e s (A Y LA R AR T RO
%, JFH B N EAESEERI Y. B, By 0F A > TR & A i & ik A 21

Sporicidal agents are normally applied with a wetted wipe. Sporicides may be sprayed, but vapors may be
increased and care should be taken to assure safe levels are maintained. After use of the sporicidal agent, an IPA
wipe (dry wipe and 70% IPA) is required if the sporicidal agent leaves a residue.

Bre 7o iE H AT . BRI TR T T W00, EnzEk, DR RAEAER KR R0K T BT
G, WARZAHI A, NAAEHIPAG (THREUET70%IPA)

Sporicidal agents such as 0.52% sodium hypochlorite or peracetic acid will leave a residue and require a
wipe-down after use, while 6% hydrogen peroxide will not leave a residue and will not require a subsequent
wipe-down.

A5 W10 529% K IR RN AL 8 LR Zy Ak B, AR A 7 B, 6% MM EA B TR,
il e AN T B AT R

9.4 Cleaning and Disinfecting Equipment Surfaces J&E/&RHF k& RE
9.4.1 Non-product-contact Equipment Surfaces JE/= il & &R E

Non-product-contact equipment surfaces can be found in areas that are close to product-contact surfaces.
57 it F o B % PR 3R T T B A AR 30 7 ot 9 3 T £ DX 3k

Due to their critical location, caution should be taken to assure that cleaning chemicals, sanitizers, disinfectants,
sporicides, wipers, and other items used on the surface do not leave a residue that may be transferred inadvertendy
to a product-contact surface. Residues from chemical agents, fibers from wipers, and released wiper binders and
wiper size can be sources of possible contamination.

WAL O, DA NIA PRALZATET T, R B0, TR, BRA TR, A, AR AR A
M E A AR, FEAAT RS 27 R . MEEEBGR, A AT, g, Bk
B A IR B TT@E%EBUJF*TEH%%

Equipment should be precleaned for any past product spills, broken glass (from vials, syringes, ampules, etc.),
torn stoppers, damaged caps, and other foreign matter before attempting disinfection.

BEAT R K RIHT, B DO AT LSS HH 7 s BRI CUNBas b, ST AS, iMoo AR A2 1,
BRI T, AHAR SRS T

Once precleaning of the equipment is performed, the surface should be sprayed or wiped with an efficacious
disinfectant or sporicide and allowed to remain wetted for the specified contact time. After the specified time, all
surfaces should receive a wipe-down using 70% IPA if a sporicide or disinfectant with residual properties is used.

— BB TR S R i F AT S BRI AT B A 7SR AT W B, IR AR RLE 1 I [
ORIFIRIE . HUE L5, dn R R BB 7RI A5, P R # N 70% IPARREAT#:4:C.

9.4.2 WorkSurfaces T/EGTH

Work surfaces, such as work tables, carts, and setup areas, may also be near product or near components that

come in contact with product. Precleaning of these surfaces should be done routinely in addition to disinfection.
Routine cleaning before disinfection provides a higher level of disinfection efficacy. After cleaning, surfaces
should be disinfected using either a disinfectant or a sporicide. The determination for the type of product to be
used will depend on the defined risk to product or product components. After the use of a disinfectant or sporicide,
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a 70% IPA spray-down followed by a dry wipe may be required if the disinfectant or sporicide used is determined
to leave a residue. Frequency of cleaning is normally daily but should be based on usage.

TAEGRM, WTAER. HEEM R, #A TREAE™ i B 7 bl LAl A R AR I I X e 3 THI A B
AT HH RIS R R TR AT H R RS R S RO R . TR R AR R B R A AT
TG I T il A SR S E g B 7 i B A C P R XU o 0 5 0 B B RO 5 79 Bk A 1 U T U
IMEPI70%IPA, FERITATEI TS . B HIEENAERIEAT, (HN SRR

9.4.3 Nonstructural Clean Room and Hard-to-Clean Surfaces AFEN 1518 = M E TS R H

Structural surfaces such as walls, ceilings, and floors, along with any filling equipment, should be routinely
cleaned and disinfected. The frequency should be based on environmental monitoring results and/or a risk-based
analysis. Equal consideration should be given to the routine cleaning and disinfection of nonstructural surfaces
that exist in each classification, as these surfaces may contaminate the environmental conditions in the area.
Routine scheduling for the cleaning and disinfection of surfaces and any items that may reside on them is a critical
function. Surfaces can be divided into two categories: routine nonstructural surfaces and hard-to-clean surfaces.
Examples of such surfaces may include those shown in Table 9.4.3-1.

FRN R T D B, RAERR, DA SR, FEREHLNIZ I H B s A 3 o A0TSR AR 38 A 85 Ml ) 45 SR AT/ BX
Bz 34T o ELIRII S 825 R % i ) P AR S M VE R T H 5 A s A B DRI SR 5 ST 13 A B
X AN B (TR A 2 1 TR AR R — AN EREE . R Aoy PR H RS
FTAAE USRI . %R~ £9.4.3-1:

Table 9.4.3-1 Examples of surfaces

Routine nonstructural surfaces Hard-to-Clean surfaces
ARSI IR H SRR

Tanks Tops of doors

& I

Carts Tracks

N N

Countertops Conveyers

=] 1KY

Racks Phones

Ry HLIE L

Packaged supplies on racks Equipment feet and legs
By B VLA AR

Storage bins Underside of tanks, carts, and equipment
fifi 17 T BT, N, BT
Stairs Wheels &1

PR

Exterior of tubing or pipes

EIEAME T

Incubators, refrigerators, and cold rooms
WAL 2%, UKFEANA =

Work surfaces
TER

Non-product-contact surfaces

AR b R AR I

Non-product-equipment
577 B
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Monitors, samplers, gauges

sy, BUREES, TR

Tools (sterilization may be required)
TH (A REFR KD

Cleaning should be done on all equipment to assure the surface is visibly free from particulate and residue.
Disinfection of the surfaces should assure the removal of microbial content to below acceptable
surface-monitoring levels. All equipment should be wiped after disinfection by spraying 70% IPA, 70% EtOH, or
a high surfactant-based cleaner with little residue that is subsequently wiped with a dry clean room wiper.
Cleaning and disinfection frequency of such equipment will depend on the room classification as well as how well
contamination is being controlled in the environment and on the equipment.

P e #R G v, CAPRIEBCA T WLATRE AN B o 2R T B DL ORIESL AP0 7K1 B IR B 2R i W] 2252 HE DK P
It ¥ NLZ I T0%IPA,  7T0%EtOHEE (R B (RTBEBR) IR i ia PR AT Ol 7 . X483
S ONERERIINER SIS 87 W CINGRE /%) | YW &2 8 i &= ROPEE S/ D tilll S

9.5 Cleaning and Disinfecting Tools T B &MY E

Tools used in the various room classifications require varying cleaning and disinfection disciplines. A tool is any
implement, usually handheld, used for performing and facilitating mechanical operations or adjustments in a
classified environment. Examples include forceps, screwdrivers, wrenches, and pliers.

FEBRNAN RG] )75 18145 FH 0 5 R ) AR ] R v A 7 1) 0 e D ROE H H TAEAS RO A58 N $hAT B
P BhHUER I EOR % . g, wRe2T), /T, T

The cleaning, disinfection, or sterilization of a tool is based on the classification of the area in which the tool will
be used. A main concern is whether or not the tool is capable of being cleaned, disinfected, or sterilized. Certain
tools may incorporate electronics, construction materials, or gasket material that may be adversely affected by
such decontamination processes. Another concern is whether the tool will reside in a specific area classification or
will be continuously transferred from one area classification to another. The following is not a transfer procedure
but rather a suggested practice for the level of cleanliness and disinfection or sterilization state for tools used in
varying classifications.

— i TR BT B Y R K B BRI 12 T RCR A B X 1 O o SR AR e 1 % LR BERE RS
R, BUHT. FETHARRE T, @5ME, S Bk, RS2 2SR AREm . 55—
AN RVER IR, 12 T HAR TS YR A — MR8 ZO0 B A W N — S X AL 2 5 — 4> DU AR
—MERRRF,  TRXS AN R T TR BT 77 A T B 7K~ BOR B 17 10 ) A e it -

® Foratool used in Grade D (ISO 8): Tools should be routinely cleaned via a wiping operation that uses a

cleaning agent, 70% IPA or 70% EtOH, and a dry wipe or a saturated wiper. This should be done on a
routine basis or more frequently based on use of the tool.

® D7t (1S08) : T HMNZHE W H wERER, 70% IPA 5% 70% EtOH, T-H#fh, iMifI#EAm. 1%L
VE R e ARGIEA T, Bl % e 1 L )5 FH A 5 o

® Foratool used in Grade C (ISO 7): Tools should be routinely cleaned via a wiping operation that uses a
cleaning agent, 70% IPA or 70% EtOH, and a dry wipe or a saturated wiper. A subsequent disinfection step
may be performed as needed. This should be done on a routine basis or more frequently based on use of the
tool.

® C% (1SO7) : T HMNIZFH A HHERIE R, 70% IPA B 70% EtOH, T-Hkfh, sRrMiEss. bE)G
FE R0 B A] DA% 75 kAT . 2 LAEN e At T, ald IR T B AR 5
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® Foratool used in Grade B (ISO 5/6): Tools should be routinely cleaned via a wiping operation that uses a
cleaning agent, 70% IPA or 70% EtOH, and a dry wipe or a saturated wiper. A subsequent sterilization
should be performed if feasible. If sterilization is not possible, then a disinfection step (via a sporicidal agent,
if possible) should be employed prior to introduction to a Grade B (ISO 5/6) area. This should be done on a
routine basis or more frequently based on use of the tool.

® BZ: (ISO5/6) : T HMNZHEEM HWESE R, 70% IPA % 70% EtOH, T34, BiifAIEAm.
I TR PUK T N S AT K WS T BTy T K, NAEZ L EBMABZ (1SO 5/6) A KHH
O (RATRERBRTRD o« KEZ TAENIEMGEAT, i T B i AR A e .

® Foratool used in Grade A (1SO 5): Tools should be routinely cleaned via a wiping operation that uses a
cleaning agent, 70% IPA or 70% EtOH, and a dry wipe or a saturated wiper. A subsequent sterilization of the
tool should be performed if feasible. If sterilization is not possible, a disinfection step (via a sporicidal agent,
if possible) should be employed prior to introduction to a Grade A (1ISO 5) area. This should be done on a
routine basis or more frequently based upon use of the tool.

® AZ (ISO5) : T HMNIZHEENH®EEERE, 70% IPA B¢ 70% EtOH, T, siAEm.
o T AT PUK N S T KB W T EEEAT KE, NAEZ T EBAAZ (1ISO5) A REHE#
IR (RAJReHBRA TR o KEZ TAENESIREEAT, B 88 T B A R e .

9.6 Cleaning and Disinfecting Water Points of Use 7K s I3 V& MIVE 2

Routine cleaning and disinfection of water points of use are recommended due to the amount of handling by
personnel. The scope for cleaning and disinfection includes the exit points of use for purified water and Water for
Injection (WFI) systems. The frequency and methodology for cleaning and disinfection should be based on the
risk level for particulate and bioburden at the site adversely affecting the product to be manufactured. Two
commonly used methods are as follows:

BT FH N OGS K R 8 TR E, DRI N /K R AT R T v I 5 o Y0 B0 35 A0 A AR S

FAKSEF st A, B o VR AT B AR 77 15 N R AT s R 0 A 5 Gonst BT A 772 7 i R 75 % 8 AUz 7K

SERTHE . LA AT 75

® Use of a thorough rinse of the dispensing head with the water from the water system at routine intervals as
defined by approved standard operating procedures.

o ZIHLHERIARAESRAE RS, FERUE I RIBRIN R),  FZ/K FR GEH R AR KA i AR s Sk b i

® Spraying or wiping down the dispensing head with a sanitizer, disinfectant, or sporicide that has low carbon
characteristics to prevent adversely affecting total organic carbon (TOC) testing. Examples of high-carbon
products would be alcohol-based products. Low-carbon products would include hydrogen peroxide solutions
without stabilizers. If a sanitizer, disinfectant, or sporicide is used that leaves a residue care must be taken to
ensure that the residual is removed after decontamination.

® JHEREURHIIEE A, TR R A TR s sk, DL SR TOCHI k. b & &7 it iy
RGBT o AR S B A B AR TR BRCEUK I . a0 SR s s ), T B B 7 &
AVE, THORTEH 5P 2 BR .

For both chemical and bioburden testing, if the dispensing head to be sampled is a use point for manufacturing

operations, it should be tested as it is used in the manufacturing process. That is, if a flush is required prior to use
in operations, a flush should also be performed prior to sampling.

XA AR A A T =, A R RO AR Sk T A, e RO A P AR TP AT
RV, AIRAEAE R T R B R A R, MR AT IZ et B s 1 BOZ 5B AT -
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9.7 Disinfecting Drains b HIH 3

Drains should be limited to Grade C and Grade D areas. Drains should be capped, if possible, then opened for use
and subsequently capped again. Routine disinfection of drains would provide very little success, as all surfaces of
the drain’'s interior cannot be assured to be wetted by the antimicrobial chemical agent. Conversely, drains will
most probably incorporate a biofilm on the inside of the drain that would prevent penetration of the disinfecting
agent through the biofilm and from contacting the drain surface. Disinfecting the exterior of the drain’s visible
surface with sodium hypochlorite or peracetic acid and hydrogen peroxide may reduce bioburden, but such
bioburden is expected to return within a short time period.

Wi PR FCHANDL X I iR A w5, WA RIRE, NMAEMERRATIF, BEJE SR b i B
HEERRAIR, BROYHEE AR AR RIES DT R AR e 2. M, I8 SEMN TKEEN
EqiIp0 % 7)) N £ Rl i BV e L B Ty L P e e O TN P ST TR I V2 E RV g ou N
AR AR A A PR A D g, AERh A G g 2 A LI 18] P9 EE8 2 D

Firms should review local and municipal regulations regarding the use of or disposal of certain chemical agents
through the sewer system.

A N AL A B L KT AR Ak AL AT R 5 2 R T B AT A

Monitoring of drains itself may result in continually high results with no proactive corrective action that would be
suitable. Monitoring directly on the drain or inside the drain should not be done.

HIHEK RG] e P EUFEER AL R, JIF B3 AT A R A IR it . ERAEHK R ST N AT ML
MBS,

Monitoring points around the drain may provide information that is valuable to discern any possible adverse effect
of bioburden that may be spread through the controlled area. However, setting of alert and action levels for such
locations may prove to be without scientific value.

HEZK F G0 1 i I AP 1 B S RE A S8OHR AE) B7 A o] RE 2 4 BRI ) XA R S (2, X e X &
TR AT BFR AT Be H- 3% BH# A E
9.8 Reducing Corrosion and Deterioration of Surfaces 5/ 3% I J& P A12E fi

The deterioration of surfaces that are routinely exposed to cleaners, sanitizers, disinfectants, and sporicides is a
concern. Deterioration occurs for many reasons. Most notable are either a chemical reaction between the chemical
agent and the surface substrate or the continual buildup of residues on the surface that deteriorate surfaces over
time. Deterioration takes on several visible forms:

CH B TR, R, KRG ER A 750 R 5 A B — R B R R L. AR R B AR
Z R Ao B 1R A S R T ABGR 2 TB Ao SO, R B A RAR, sl — Bl e &
AR . AR iR A LU J LA

® Corrosion: Corrosion is normally associated with metal surfaces and can take the form of rust or pitting. This
deterioration is an attack of the impurities in the metal by the chemical agent (normal impurities in metals
relate to carbon levels and purity of the metal grade, such as 304L stainless versus 316L stainless). This is
normally seen with products containing chlorine.

o JiEih: FEUUER SEEMBREA R, JEH UMK A X R AT R A 2 R A
Bty ()i b B2 UKl S oK A B A 5%, an304LANEEHNVS 316L) o ULl E/EEH
SURYP= AT

® Chemical incompatibility with the surface: Chemical incompatibility with the surface normally occurs when
the chemical agent reacts with the surface substrate and can deteriorate the surface via melting, softening, or
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immediate discoloration. Such applications should be avoided. Incompatibility of the chemical agent with a
substrate can be seen with peracetic acid and hydrogen peroxide compounds when used on softer and
lower-grade metals as well as porous and nonporous substrates.

® SRIMAMBAL T M AN S R UK AR SOSIN E AE Sa)  R TSRS, A2 BT AR ILAE fi
1, BB E A, B Gl FIX A G Do IR A 2R 5 5 I AN A A PR B8 T L T 4
LTRSS FH O i Az < & LA S 2 LA TS AL B B AL & )

® Drying: Drying of the surface substrate may occur with porous and nonporous soft substrates such as vinyl,
Plexiglas, Kydex, Mipolam, and epoxy. This type of deterioration occurs as the chemical agent enters the
pores or slight imperfections and over dries the surface. This is most notable with peracetic acid-hydrogen
peroxide compounds, hydrogen peroxide compounds, or alcohols.

® [l RMEMTEIMENATRERET ZAMESLER, Wk, AVEES, KYDEX, SO AMKE
MIFLERY, FOIEM G . XA ETY AR BUE B A RE AL, BAsk O, ARSI .
Hh g B el | - A S i &Y, JdEEN S, BiE.

® Discoloring or staining: Discoloring or staining of the surface is normally due to dye in the cleaning agent
that stains the surface. Staining or discoloring is normally seen with the use of phenols or iodine.

® BB YL RN AL (B AL I I VR R 2RI A At 51 kS o AR 0 G i 3 By SR B A 18 A %

Surface deterioration is an avoidable occurrence and, with appropriate cleaning steps, can be reduced to minimum

levels. Several precautionary steps can be taken to reduce the possibility of corrosion and subsequent deterioration.
They are as follows:

PR TT DL A ] 3 A i i 20 R e, sRT AR B 85/ /KT o AT USR] — e TS 4 e th P A1
JEE Tk KT RT B LA B2 A . B

® Careful evaluation of the chemical agent's active and inactive ingredients for compatibility with the surface
substrates;

AR R AR A 70 55 2R T A A A PR AT 40 VAl

Routine removal of residual buildup that may cause deterioration to the surface;
LAIAT i B T e T B B R TR AR HE AR

Careful evaluation for the mixing of agents or mixing of residuals on the surface
S0 7 2 T P 7 5 BB B A R T PR TR B AT A AP Al s

Prevention of overexposure of the surface to chemical agents;

® [y bR AL AR R e B R R

9.9 Cleaning and Disinfection of Nonclassified Areas & & F17H B JEE & X 3

Cleaning is not confined to environmentally classified areas. All buildings used in the manufacture, processing,
packing, or holding of a drug product should be maintained in a clean and sanitary condition.

TEE AR T A S SO R X a4, T2, R i A7 1 DR AN Z e 7L —
TR AT

Areas must be kept tidy and free of debris, and the introduction of materials into building areas that could impact
classified areas should be evaluated to limit the introduction of bioburden, e.g. introduction of mold through wood
pallets and corrugated cardboard. The building should be free of pests, and waste material should be held and
disposed of in a timely and sanitary manner. The design of the areas within the building should enable thorough
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cleaning, allowing all areas to be clean and orderly. There should be site policies to define the environmental
classifications of all the areas and describe how they are maintained. Floors represent the highest level of
contamination to the controlled environment and should be cleaned routinely with an efficacious nonsterile
disinfecting agent.

DI PR AFBE T, ORI, RO X 51N PR S 1 M O VD REEAT PR, @R SN, L,
5 B ) RIS A B SRR SN o SN FRE, SR AR FE N R R LA o BB A (XA
MIBETERAZ T AT PP it NAZAT R T I IBCRORE SO U BE 7328, R IR AR AT I fREF . 3t
W SEAR IR 1A et i /K IX 38, I 3 A 008 BT RO AT G
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10.0 Frequency For Cleaning And Disinfection

A A

The selection of an appropriate cleaning and disinfection frequency for manufacturing facility surfaces (i.e., walls,
ceilings, doors, non-product-contact equipment, surfaces, and floors) is essential for maintaining effective
contamination control. The pharmaceutical and biotechnology industries have developed several approaches that
have used one or more of the following criteria for selecting a frequency:

PRGN AR Cande . RAEAR . 1]\ JE Bl ™ ik et . R DA SR ) 5 ¥ R 24 0t
THEFRFA R AR B R EE N . BRAGMAEYBAR T IR T 2RIk, RN IR — el fifats
T BT I «

® Area Classification [X 38y 15+ 2% 5]

Cleaning and disinfection frequencies based on area classification employ the most stringent cleaning and
disinfection frequency for the most stringent area classification with a reduction in the cleaning and disinfection
frequency as a function of reduced area classification. Based on this approach, a Grade A (ISO 5) location, for
example, could be cleaned and disinfected daily, while Grade C (ISO 7) and Grade D (ISO 8) locations could be
cleaned and disinfected weekly and monthly, respectively.

LT U O T R BRI, ARG, TR ST, TGRS, A
THERAAR D B, AZRIX (1ISO5) HERIEHMERE, MCHKIX (1ISO7) MDZKIX (1SO8) A /)3l
i JA AR IR B — IR

This approach is useful, but it does not take into account the risk of product contamination that may be associated
with each manufacturing area or the type of manufacturing being conducted.

BIRZTTRA AR, ARS8 8RN A 77 DX sl A 73 30 28 ) ey SR FR) 7 it 5 G AU

® Environmental Monitoring (EM) Data #3515 %4k

The establishment of a cleaning and disinfection frequency based solely on EM data can result in a program that
continually changes over time. This is due to potential fluctuations in the levels and types of bioburden recovered
as revealed by daily or periodic data trending and review. This approach tends to be more reactive and

retrospective in nature and has more typically been used to reduce established cleaning frequencies based on
sustained satisfactory area performance.

A AR AR A5 W 9 B SR s I v RS AR, B 15 Wi 1T R 25 i TR W A4k o 3 IROA A R B e
BN TR R A 0 BOKT RA A BE A AE AR B . BT LAZ 5 iR A Al sl A ml i ), 38
R SRR A W 7 2 BB R A X AT VS AR o

® Risk-Based Model &1 XU [y 55 74

This approach employs elements of the preceding two approaches but also takes into account the risk of product
exposure to the environment and personnel and the type of manufacturing conducted in the classified area.

GITER M LR PIR AR Z, R 2558 T 7 i B Fa R BN SR (s, DL X3Py gt AT A=
DRGSR

Several principles can be used to help define a risk-based cleaning and disinfection frequency for classified areas:
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AT T DU AT 0 i 444 DX DR PR T vt RV F A6 «

The cleaning and disinfection frequency of classified areas should be commensurate with the associated risks
of product contamination or cross contamination. Therefore, the open versus closed nature of the process,
potential exposure to personnel, and the stage of the process with respect to the final sterilization step (where
applicable) should be the primary criteria for selecting a cleaning and disinfection frequency. To minimize
the risk of product contamination whenever possible operations should be closed.

T DR A BRI N 7 i e S5 G AR AHIE L . A, RFOE R T2, N gk
BT RE TGN T T Z IR X T B2 KW L) 5 #RATE e £ vt A 3 AR B = AR
N TR BEFEAR ™ i B, R ER A T

Those classified areas within an aseptic manufacturing boundary (for example, Grade D to Grade C) should
be cleaned and disinfected more frequently than those areas outside the boundary.

A ARG X (1, DX ECHKIX D HIH T AT BE B L HoA 7] 200 X I SE A %
ISO 8 manufacturing areas that are immediately adjacent and contiguous (via airlocks) with open aseptic
processing areas (for example, Grade C and adjacent Grade A) may require more frequent cleaning and
disinfection than those Grade D areas not immediately adjacent and contiguous with such areas (such as a

Grade D area adjacent to a Grade C area versus an independent and separate Grade D manufacturing area or
suite supporting closed-system processing).

IR B IX (ANCH X MAHSBAZRLIX ) ELHAHSRANIER: CGEL R ED AJISO84E ™ X, HhE
PEARSLE AR ELREAH AR ALERL DI X 75 20 i TE s AR (U5 C X AR SR I DL X A X T HAL (D 2K X
B I R DA .

The cleaning and disinfection of manufacturing areas should be conducted for each product changeover per
established procedures to reduce the risk of cross contamination.

[ FEAEHE AR, FERECSE S5 it M HEAT A7 DX BV I 2, DABRAIRAE S5 34 0 XU o
Areas and surfaces that can serve as a vehicle for microbial ingress into the classified area or that may

support microbial growth may require cleaning and disinfection at a greater frequency than other areas or
surface locations. Ingress areas include gowning entry airlocks, doors, and floors.

T B BN R P15 N4 X 00 T S T BT O A K X BRI, S R 2 e
HABIR IR AT . A A R

Avreas that support microbial growth include locations for charging of powdered media and/or ingredients to
vessels.

AR A ) T D X3 Ay AR A 55 R AN B 73 BB R

Selected facility design issues, such as the age of the building or a difficult-to-clean layout, may warrant an
increased cleaning and disinfection frequency.

J s e A SR R mHE LA Vi A SR BT IS SR e TR A AR
Selected events may warrant additional cleaning and disinfection beyond the routine frequency. Examples

may include microbial air or surface action level excursions, power and/or HEPA filter failures, or periodic
facility shutdowns.

R 5 A AT REZESR AT B AM CTR S A B o B i T B T T AR HHAT B IR {5 HUATI/BRHEPAE
JEAR PR B ) E IR AT o

The cleaning and disinfection frequency selected for any classified area must be supported by ongoing
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satisfactory EM data. Frequent review of the environmental data should be conducted to evaluate the
cleaning and disinfection efficacy. Based on the review, the cleaning and disinfection frequency for the area
may warrant modification to ensure an area can meet and maintain established monitoring levels.

®  (EART v DX AT s A BRI AR A AU H5 S B R PR B M A I R SO o L [l A S M P e, 1P
FEEVEMIE TR R . RIS, 7T Ae 5 2 B2 XIS A B, ORI IZIXIAT & IR 4ERF
FEE AR KT

An example of a risk-based approach for selecting a routine cleaning and disinfection frequency is provided in
Figure 10.0-1. Example risk levels for varying types of manufacturing processes and area classifications are
provided. Based on the risk level and the manufacturing type, example cleaning and disinfection frequencies are
listed. The figure illustrates the risk-based approach in that different manufacturing areas with the same area
classification may have different cleaning and disinfection frequencies due to the risk of product contamination
from the environment, human exposure, and the type of manufacturing performed in the area. (Note that
additional controls may apply for the examples presented in the figure.).

H T XU B 7RI H T T A B (R ) L E(10.0-10 i EIFRAE 7OANIRI S i A 77 L A 20
MRS o ARIE RS G0, A2 20), FIHE T AR RL AT A A B o iR, DRSNS 7 i G
RO PRSE . N 53 Bk 5 DA R ZE P i s SR A AN [R], EL A R 4 ) R AN TR A2 7 DX A3 il A 33 0 T REAS AL o
GER: BT s bl n] GEIE & ZAAMOE R it .

In summary, multiple approaches have been used successfully within the industry to select an appropriate cleaning
and disinfection frequency for classified areas that result in contamination control, as evidenced by satisfactory
EM data. However, an approach based on the risk of product contamination due to its exposure to the environment,
personnel, and the manufacturing process itself provides the greatest flexibility and the opportunity to tailor the
contamination control and disinfection program to the particular facility design, area use, and manufacturing risks.

s ANTFTT R O i DR A B R [, B2 B 5 Y5 20 Rzl . (B2,
BT B TR N DR TR S ORI fh K 5, SR8 7 SR RIETE,  DARARYESS
€ Brutit s AEHAIAE AR AR SRR R 5 S A s R L=
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Increasing Risk
Level
(Primary Solution
Criterion)

No product
exposure and human

No product
exposure and

No product
exposure and

Product exposed
Sterilization step

Manufacturing type
(secondary selection
criterion)

intervention human intervention| (human intervention downstream
Sterilization step Sterilization step || Sterilization step
downstream downstream downstream
Closed system Closed system Closed system Open sanitary

Sanitary processing
Prior to final

Sanitary processing
with brief open

sterile Processing
post final

operations prior to
final sterilization

Sterilization step || Ops prior to Final | | sterilization step step
Sterilization step | | isolator operations
Example cleaning/ v v v v
disinfection Walls/Ceilings Walls/ceilings Walls/ Ceilings Walls/Ceilings
frequency quarterly quarterly Monthly Weekly
Doors/ floors Doors/Floors Doors/Floors Doors/ Floors
weekly weekly Weekly Daily
Example area ¢ ¢ ¢ ¢
ellssliiesl o Controlled IS0 9 1SO 8 for 1SO8or| | 1SO 8 (with
unclassified 1SO 9 for isolator laminar flow
background) hood, where
applicable)

AdANNO4 NOILVH3dO O113dSVY N3IdO

High product exposure high dependency
on environment and human intervention
no sterilization step downtown

+—I_+

Background
environment to
open aseptic

Open aseptic
operation in
laminar flow hood

operation in
laminar flow hood
v v
Walls/Ceilings-we| | Walls/Ceiling
ekly Doors/floors-daily

Doors/floors-daily

For product

For product changeover
changeover
ISO7 1ISO 5

Figure 10.0-1 Example Risk-Based Approach for selection of Routine Cleaning and Disinfection Frequencies for Classified Manufacturing Areas

TR70 Jo B v v £ S 2

66 /119




TR70 Fundamentals of Cleaning and Disinfection Programs for Aseptic Manufacturing Facilities

T2 R BEAAG | P EBAIA | | T BB AN EEatinE FER R R, WA BT T
70 AT AT JRSAKE TS AR
FEERELEN| | FEARALE || FSAKHLE LR JESTKE L 2R
% g i
T RS e R G 2RI FEETE AR | | E9R R et
RARELIFRIN| | ERARKEMN || BRAKEFHE | | BeUSHERE SR 35 X 3 TeH A
TSR SRR, B R PR AE
FF AR I 20 28 R A
v v v v v v
I RAE I RAE S RAE S RAE HETHI/ KA1 SEHIRAE
B B A B I/ HuhR-A H I/ AR
i1/ HuAR I/ oz 17/ kR i1/ HAR B R AEH
ES3 535 535 5H S S
45, (HA % 1SO 9 ISO 8 &( 1SO9 | |ISO 8 (i& 41 ISO 7 ISO 5
C PRy Iz E)
ENp)

s I

Figure 10.0-1 #2342 X 38 H 3 17 15 AHH B A4 - 22k T XU PR 35 7 VR 91
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11.0 Resistance and Rotation i 52 fl% #

For many years there has been a great debate on the subject of the possible development of resistance of
microorganisms to sanitizers, disinfectants, and sporicides. Concerns for the possible resistance of organisms to
these products are based on a theoretical relationship to resistance found with antibiotics.

X IAEY T REXTE TR VBRI AURAE T3 AR 32 1, 2 RAAAE R G O E Y AT REXT X L
77 b A S RS O A R L S B R R AR B

To date, there is no conclusive published test data proving such development of resistance by organisms to these
agents. Resistance to antibiotics is usually acquired through modification of a single gene (or acquisition of a single
gene) that blocks the very specific action of the antibiotic. The antimicrobial agents typically employed in clean
rooms continue to be effective because they have numerous effects on a number of aspects of cellular physiology.
This means that multiple mutations would be required in a short period of time (e.g., five-minute contact time) with
exposure to low numbers of cells typically found in a clean room to overcome their detrimental effects. As such,
resistance of a cell to agents used in the disinfection process would be highly unlikely given the environmental
conditions and low cell numbers.

A5 NIE,  MBCA ORI AR TS BURRAE WA MR 287 ™ R 52 o RPPUAE B (T 3238 5 7 i
PR AN B —FE R BRI I (BRI — AN — W EERD , ATTRHIT T HTAE s ke e A . i =l
BT AEPRFIRFEEA R, RO — RV A S R 2R E . X EIRE 1 = R I 2D &
PEMIFAE SRS TR A (CAnSa Bl 8D e IRAE, DI IRGTREMSRIMAFIERM . B, &S]
MR BRI E R, A T 3548 T A iR At 2 vk AR AN FT RE A

This is also supported by the current USP <1072> Disinfectants and Antiseptics (9):
USP <1072>VH & AIMIBT 71 (9) 0 3CRFIX— WA

The development of microbial resistance to antibiotics is a well-described phenomenon. The development of
microbial resistance is less likely, as disinfectants are more powerful biocidal agents than antibiotics and are
applied in high concentrations against low populations of microorganisms, so the selective pressure for the
development of resistance is less profound.

XS DAL AR — i ISR o T TR LT AN BT GE B 9H ZEF L i 32 %
NI, HIXS T @RI AT TR 17 77,

Based on this, the pharmaceutical and biotechnology industries have moved away from the rotation of two
disinfecting agents. This formerly common practice led to high residue levels and subordinate efficacy performance.
Today, most firms use a system whereby a disinfectant is rotated with a sporicide to more effectively reduce the
bioburden levels. The rotation of a disinfectant with a sporicide is superior to the rotation of multiple disinfectants.
If desired, the sole use of a sporicidal product that has proven efficacy can be implemented without a rotation. If
used on a routine basis, the sporicide should destroy the level of contamination necessary to assure acceptable
environmental conditions.

PRI, 24 R AE D S AR Al AN AR S RV 3 70U E R R i o 3 7 98 3 12 52 (0 3 B B K P
i, I H BT KPR AR . WA 2 BN FER A M AN ROR AL TR B R G, DU ROt
REY . IXFP R BN T 2 A BRI A s e, LB, AT DCRA] CUESEA R — MR AL 757, A
BEATR . WAEIGE, W RTRRIATS ST RIA 25 2 A 2R
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However, the use of sporicidal agents alone is discouraged due to their inherent corrosive nature.
SR, TR AR A B oo, FEAS il RS R 570

All rotation systems should be evaluated via the use of area classification, environmental monitoring data, and/or
risk assessment.

I R4 2R GRS SLAR S DX 373 . A W 4 3000 AN XU VP A BEAT 5 B VEAY
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12.0 Return From a Shutdown
(=2 G IR B AEFIRS

A shutdown is a planned or required stoppage of operations that is likely to compromise the environmental
conditions in the classified area. A shutdown can occur because of regularly scheduled activities such as preventive
maintenance and construction activities or because of unscheduled activities such as unexpected power outages.
The extent and duration of the shutdown can result in varying levels of viable and nonviable contamination being
introduced to the area or facility. Actions must be taken following a planned or unplanned shutdown to bring the
area or facility back to a state of control in accordance with the area's environmental classification.

S Fa T R B BT IR AR, IF AT BRI XA ET . A5 R] BE A DA A TR 3 Bl G g 1 4
POREIGEER, BEE ORI S S AR T A4 L o A5 R EE RN X I [R) & S B0 X )53 1
AFKPHEEA AR G THRITEBARTHRIE A5 77 JE A R T Bl LIRS 13 X ) B R R AR L3S 1
FON I 52 FRES

Criteria for returning the facility to a state of control after a shutdown should include verification that all control
systems, such as air handlers, are functioning properly. Prior to disinfection, cleaning with detergent or water
should be performed first to remove dirt left from construction or other shutdown activities. After cleaning,
disinfection should be performed in accordance with established procedures to reduce the bioburden to acceptable
levels. All surfaces, including walls, floors, and equipment surfaces, should be included in the disinfection process.
When possible, the cleaning and disinfection process should be supported with in-situ data to demonstrate that the
multistep cleaning and disinfection regimen employed and the types of antimicrobial chemical agents used are
qualified to bring the facility back to a state of control.

2 Ja ) B IR B 2 RS HIARHE R BRI T A 120 R g8, s LB IE W I8 1T RV BT, A
BT BK S Bt s A P B R B S IR, G B E R R R AR B E S AR KT .
FrAFRE, AFERE. MMy &R, ANATIHR. PTRERT, TS A SRR oA B Sk, DAIEB %
TEEAE R ZRPUAE AR C AN, R HIkE 22 mIRaE.

After cleaning and disinfection is complete, and before normal operations resume, the area should be monitored for
viable and nonviable particulates. If possible, the monitoring data should be evaluated to verify the area is back
within a state of control before it is returned to use.

TR RS A, IR IR ET, RO X AN BB 1. RTRERS, BIPPAL s,
BRI 13 XA AT PROR 28 S PR
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13.0 Hold Times For Cleaned Areas,Non-Product-Contact Equipment, and
Utensils 5 X\ JE7 SRl ise £ A4 2 5 OR357  [8]

After an area or facility has been cleaned and disinfected, studies should be performed to establish a maximum time
period between cleaning and disinfection in the absence of production activities.

R X T A E N RS, AT AT AT AN AR REAT A I 17 Vit RV B ) B K R I TR TR B

Studies should be based on viable and nonviable sampling performed after cleaning and disinfection and at or

beyond the maximum time allowed between cleaning and sanitization. Entrance into the area after cleaning should
be limited. The study should include the normal level of nonproduction activities that would occur in the area.

A FC N T35 v A B T LA vl A B oK SO VRIS () B2 5 A AT A R R o B PR 27
TR NAZ XIS A LA X8 P AT e R AR R IR B AR A MR S

Hold times for non-product-contact equipment and utensils should be established and validated.

I3 ST A it A B A AN L DR B IR, R EAT IR IR

Those materials should be stored in a manner that ensures integrity is maintained for the established hold times. If

hold times are exceeded for areas, non-product-contact equipment, or utensils, they need to be cleaned and
disinfected again.

o7 OR B X SRRy O L I DR FFIN TRIR P SCHF o SR 13 XL A7 i B i 15 5 B0 5 (0 DR 1]
IS HE T REAT IR AT 2
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14.0 Training £51)Il

Personnel need to be properly trained on the standard operating procedures that govern the program as well as the
specific cleaning and disinfection techniques used. This training should be documented and re-administered
periodically. It is important that both the individuals performing the cleaning and disinfection activities and their
supervisors be trained.

N AN 38 2 A R RE PP S IEE AE SE BOR B BRI BT iEsR, IRt T, HEKRPTIE
ERIIMEE S (RO PNIAPS S o s = £ vk rav et [B

As many of the cleaning and disinfection processes are manual in nature and their outcome (contamination
reduction) dependent on execution, the level of training and general understanding of the process becomes a critical
factor in implementing a successful cleaning and disinfection program. While it is clear that training on the SOPs
that govern the cleaning and disinfection program is required, additional general training should also be developed
to ensure the appropriate level of underlying knowledge is present.

AR _EVF 2R ANE R AR T AT, BT (FERIs 5 B THATRE DL, S5 AT AT T
SFEACA VR BT 78 BBV R B 7 SR B R 3R AR B S AT TS Vi A B A SR SOP R I, 3B ST A
WO RGN BEAT ZE R R IR A 5

The scope of the training should encompass but not necessarily be limited to the following aspects, which will be
discussed in more detail:

IS BB B S EAN R BUR 5, e 80t — 20 7 LU g
Basic microbiology

FER A 5

Basic environmental monitoring
78 AR B ¥ NSl
Contamination sources and risks
T3 GRS RS

Aspects of a cleaning program
EREWIE IR

Facility design and airflow

77 A A EE2A

Aspects of a disinfection program
HET RN

Gowning * Relevant SOPs
A IESOP

Clean room behavior and personal hygiene
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® EIFEAT MEMN G A
® Assessment of understanding
® f LA BB AR TEAL

For personnel to be able to do the best job in cleaning and disinfection, they should have a basic understanding of
the total framework of where they need to carry out their work. Once the framework in which they have to operate
is better understood and they are supplied with the right tools, they should be able to perform their jobs at the
required level of proficiency.

N Y TR I S STV A 3 AR, N SR T e B AR BN SR D SRR B . — B T A
R, JFOVHARBUIEHK TR, MATR s A e s B O AR,

14.1 Basic Microbiology FRbHAEM S

The aim of disinfection is to destroy viable microorganisms in the clean room. It is therefore important that
operators and cleaning staff understand what organisms may be present, how they are multiplying, how they are
recovered, and the mechanism by which they are destroyed. Topics that staff needs to understand at the end of the
training include but are not limited to:

TR H R RS0 3 & s AR o TR M S R R AR 3 R N DA R W] BEA AR LB A, AT
T T R LA KL o IS SR L R AR ) A A S (E AR T

® The type of viable microorganisms that exist in clean rooms

VA = AR R A PRI 20

How microorganisms multiply and what is needed for multiplication
AT T, LA B A

The difference between vegetative organisms and spores

AAKBEII RIS 5 18 8 X

The mechanism by which vegetative organisms and spores are destroyed

A A KB T B AE AN A1 R 2R KB

Methods used to detect their presence

il H 2 AR T3

The definition of a colony-forming unit (CFU)

IV T BB E S

How microorganisms can compromise final product (safety, purity, and potency) if not minimized
ERASFEARTBE YR, SR AR B 2™ i ) (224, ARRERIRLA)
Endotoxin and methods used for its reduction

W LIRS R I TA

14.2 Contamination Sources and Risks 5 33y A1 X &

For operators or cleaning staff to perform their cleaning and disinfection tasks appropriately, they need to
understand where contamination might come from, how it enters the clean room, and what the risks are if the
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contaminants are not addressed properly. At the end of the training they need to be able to identify the following as
possible sources of contamination:

N T T 58 AR A A AR, R BN 0 W R

SYCSREME, A TERE, WR%
HIE U S R AT A AR . BRIl At AT T8 BE 8 15U DA vT Re s 4

U

® People A

® Air =5

®  Mobile equipment #3¥%#%

® Water /K

® Fixed equipment [# & %

® Cleaning supplies 57 H#/

® The process being performed AT iEAT (1

14.3 Facility Design and Airflow | B #HMSHRAER

Principles of "first air" and aseptic techniques should, of course, be well understood by operators and the cleaning
staff. They should understand how filtration (specifically, HEPA filtration) and airflow are used to remove
contaminants. Personnel also need to identify high-risk zones. Topics they need to understand at the end of the
training include but are not limited to:

PR ANTE T N 03 SR AR S PR 2 RS — MR T BOR M BEA R B . AR B A (T (s AT 8 O
HEPAL IE) MRS LRI G A T ZU R Xk B4 A 175 %‘&EEEEE’JW%F@?EET
PR T

» Basic HVAC design and HEPA filtration principles, including the purpose of unidirectional airflow
© HVACH T RAMHEPAL JE IR B, G048 R i) A H i

»  Facility surfaces and how to clean them appropriately

o )R, LA HEAT I 24T

»  Therole of airflow in contamination containment and how smoke studies are used to visualize it

o URAGHETT BB R EE R, LR ] F I 25 a8 R A

» High-risk zones in regards to introduction of contamination

R EE 1PNy EESE i

14.4 Gowning 4K

The cleaning staff will contribute to the level of bioburden in a clean room. As an added risk, physical labor may

result in increased perspiration, which may increase contamination emitted by personnel and may compromise the

gowning barrier efficiency. Topics cleaning staff need to understand at the end of the training include but are not

limited to:

TN e it i = P A ERK . AF RN, KT 55 s T RE S ST IS 2, XA RS EL
N GUHERTG G N, I AT BERIN IR BB (AT Rk o 5 T il A 04 7 B 00 ) A B AR (B AN R T

»  The importance of gowning in the clean room environment
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o VE{E R EAH)

»  Human factors that influence the ability of the gown to provide the level of protection needed
o NRPEFXS EARGRA D RER R

*  How the gown barrier optimally functions

o IRk R B e BE 4 b A HE A

«  Basic principles of gowning (gown, head cover, beard cover, glasses, gloves) to prevent materials
contamination

o EEER (K. KE. HIGE. B, T2 PiibyklE g pg A m )
» Liquids and their impact on gowning materials

o AR DAL O BEAR YRR S

14.5 Clean Room Behavior and Personal Hygiene & E4T AMMEAA R A

All people entering a clean room should understand what is expected of them with regards to personal hygiene.
Topics trainees need to understand at the end of the training include but are not limited to:

BENGE 1 3 (0 A N GRS S R el e\ B3 AR DT TN 2K 851G B R BRI N AR FEA R T
The importance and components of appropriate personal hygiene

TN O AR R S LA R

The impact of dry skin on shedding

BT H58 B V& ) i

Proper washing and sanitization of the hands

F-ERHE IS BE A 7

Appropriate movement within a clean room

& T = N AE S

Appropriate handling of materials, cleaning supplies, surfaces, and equipment
Yokl, RIS 2RI A% 0 2 b PR

14.6 Basic Environmental Monitoring 335 53 Bt

Individuals involved with cleaning and disinfection should understand why environmental monitoring samples are
taken and how the data is used. Topics they need to understand at the end of the training include but are not limited
to:

Z 55 A EE RN SN T BOREBEAT AT 4%, DA KA eT R FH X S8 o 5511 45 R A AT 7 SR AR I A
BEFHEAR T

® \What an EM sample is and how it is taken

® (IO IERERL, LA T BUkE

® How EM data are used to evaluate the performance of the cleaning and disinfection program
®  N{AT R IR B A B VRIS A B 07 R RCR

°

How EM can help cleaning staff or operators improve their job performance

TR70 JG 1 i v 71 75 ) 2 7517119



TR70 Fundamentals of Cleaning and Disinfection Programs for Aseptic Manufacturing Facilities

A A2 AT 5 B il N U B 1 v L AR 5k
What the limitations of EM reporting are
I AR S B SR BRI R4

How an evaluation of the EM data is used in understanding whether the product was manufactured under the
appropriate environment

® L] ] PP 4 B VA 5 SRR R 7 A3 A T A

For detailed information on environmental monitoring see PDA Technical Report 13: Fundamentals of an
Environmental Monitoring Program (13).

KITHEERIFHIEZ 15, ZPDARARIR A3 HBg 1571l

14.7 Aspects of a Cleaning Program &% 5 £ &4 TH

Personnel need to understand that cleaning is a separate operation from disinfection and that dirtied surfaces can
sometimes complicate disinfection. Topics they need to understand at the end of the training include but are not
limited to:

AT B AR Vi AR T R MO ERAE, IEROSR A I BE AT B N R 2k . BRUIE A AT 75 A
BEFFHAR T
*  What the term dirty surface means in our industry
o ATNPERIR R A

*  What the typical types of dirt are in our industry (product residue, antimicrobial chemical agent residue,
organic or inorganic material, etc.)

o ATk R G IR L PURCEYIME ARG L A PLECEN I, ) AR A
« What the difference is between cleaning and disinfecting
o JETEATHE R R X AT A
«  What the general approaches used for cleaning are
o EHRNEERET R4
* How cleaning agents are prepared
o DT TR R
*  How cleaning tools are used
o A A TEEAR R
» How to handle the cleaning agents from a safety point of view
o AR R AR AR B R 7
«  How to approach the cleaning of: 1 J i
- Walls 557
- Carts and furniture ¥%#2 4= A4 2
- Ceilings [outside of Grade A (1SO 5) areas] KA (ALK X2 #ME)
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- Equipment and machinery 1%
- Floors Hhukg
- Curtains and barriers [F 73 A1 [ Wt

14.8 Aspects of a Disinfection Program JH& 5 RHEEAN 5 H

Although the people involved in the cleaning and disinfection of clean rooms are normally not involved in
validation, they should understand why certain antimicrobial chemical agents are chosen for specific surfaces and
how validation or qualification is performed. The training should also focus on how to apply the agents correctly
and how to remove residues on critical surfaces. Topics they need to understand at the end of the training include
but are not limited to:

REZ 5 =B EMERR N BT AS SI0E, AT B & 2R iy F 2L e i vratsn, e
LA AT S AE BRI o 15 VI E R S e S X R, DA R ] KB oC BRI KR B . 511 4
JEAATT S ZEEE N A B EAN R T

Which antimicrobial chemical agents are used for disinfection

ik A A U R i AT T 2

How antimicrobial chemicals work

PFUMCEY R B

How antimicrobial chemical agents used in disinfection are chosen and qualified
AR e BT 5 N IPURME R, T AT A

What a residue is and how it is removed

a5k, TR

How to prepare the antimicrobial chemical agent and how to make the correct dilutions
LUREIRERE R G = 7/ | N I e e

What the goal is with each disinfection step
F—IHEP R H KR4

What surfaces should be disinfected

WA 32 T 5 VK B

What the limitations of disinfection are

THIF R PRI RAT 4

How to correctly apply and remove antimicrobial chemical agents
AR IE R A O F 25 BR Ui A= ik 1)

The how and why of "back to front" mopping techniques

AART 58 B M ZE R R EOR AR AT A5 72

How to disinfect, using what tools where

°
°
°
°
°
°
°
°
°
°
°
°
°
°
°
°
°
°
°
°
°
® LfREAT AR, MRSy R B R g A
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Room hold time before entering the clean room

BEN TS =51 3 1) (0 DR R I ]

How to clean the disinfecting tools

ATV 7 A

How to handle the antimicrobial chemical agent from a safety point of view
M2 A BE, el IR AL SR AR A7)

Room hold time after disinfection and before entering the clean room again for disinfection
THEE G RN 1 AT T R AT B PREF I [A]

Contact time for disinfection

TH R 42 Ak P 1)

How EM results help identify areas where the disinfection program may need to be modified

ARART R P A 2 0 VR AR 2 DX S ) 7 TR 75 BB AT

14.9 Assessment of Understanding and Qualification 35l 3R PRAHFI B B AN

Effective training evaluates what trainees understand before training begins and again after training has completed
to assess what was retained. Assessing prior knowledge may be useful in the development of the appropriate course
material. Post-evaluations indicate the effectiveness of the training.

A RIEAN PP EI AT JE 32 H FAR AN, DRSSO YAl DURT AR B T2 303 25
AR . MG PP B T R IR DA .

Post-assessments are critical as the trainee is now performing procedures from training on a daily basis.
Assessments should be rendered by supervisory personnel of the individual performing such capacities. At the end
of the training, all aspects of that training should be assessed, measuring the level of understanding with respect to
what has been discussed. Based on the outcome, further training may be deemed necessary.

FAIE PP %8, RO INE MR AR P AT H 4R o VPSRBT BRAE N A B AT 5
e, RO EIEEAT 2 (P4l IR R AR R BRRE L . IR VPASSEIR, IR Z AT — 2D
H il
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15.0 Conducting Investigations Related To Cleaning And Disinfection

PITEHBLEAFEEHRRAE

Cleaning and disinfection programs and practices that are not followed can result in unacceptable microbial levels
in areas or on equipment within the facility. Investigation related to negative shifts, excursions, or trends in the EM
data should include a review of the cleaning and disinfection program.

TS Ve BERE PP AAAE /T B b5 A X e st & AR VI BR SR A S PS5 M I A4l 1) S i
ARAL s LI i % B 35 P U 2 B 7 R e AT BEAE Y AR B A

For investigations related to viable contamination, the type of organism can be an important factor in understanding
the possible source. The following list offers three organism types and common sources:

XA R ETG R, EYIR SRR DR T AT RERIEI R 2, AR M 73N e Y
AIHE IS

® Gram-positive cocci and small non-spore-forming gram-positive rods

o F=RMHMIREM DT AE S RESEFE

The most prevalent contamination source is personnel.

B PR Y N A

® Gram-positive rods and fungi

® X RMHMATEMEE

The most prevalent contamination source is the external environment (air and soil), which can include the facility's
interstitial spaces.

B I TS Qe R AN (AR ), BLAE) 55 I E] B A (A

® Gram-negative rods

o H=RAMATHE

The most prevalent contamination source is water or liquid related.

B 3 P 5 Gl A /K BB A AR SR o

When reviewing the cleaning and disinfection program as part of an investigation, areas that should be considered
based on the data available include but are not limited to:

GV BRIV E R 87, MRS AT RS 1K 1% %5 FE 1) 5 T B 48 (E AR

® Antimicrobial chemical agent residue buildup and soil that have not been adequately removed by cleaning, thus
preventing adequate disinfection

HRLE VA T2 L BRIIPUEAC A AR BRI L, IS 7 7870 T
Inappropriate application of antimicrobial chemical agents
FUAEYIA R A A =

Insufficient contact times on surfaces
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5 R [ ANGE

Inappropriate decontamination of components or bagging before transfer to the controlled area
FE NS5 DXIBUHT R T g b ook 247 B, 256 4k

Use of inadequate clean room- tools

Ao AN IE 2 )9 4 X T H

High bioburden or shedding from inappropriate cleaning apparatus

e AE A AR AN T B BT )

Expired solution

VAR

Incorrect selection of agents in relation to the organisms found

HAXT T T AL A ik s A 2

Incorrectly prepared solutions

T A

Lack of adherence to established cleaning and disinfection procedures

AR O ST Ve AN R

The following questions may be helpful to ask during an investigation based on the area of focus:
FRAE BT 5 B DX A T 2 v T A7 ) ] DA Bl if )«

Equipment Related

BRFER

® For area disinfection (floors, walls, countertops), is the disinfection equipment clean and dry before each use?
If it is a Grade A/B (ISO 5/6) area, is the equipment, including tanks and tubing, sterilized before each use?

® X TYHEEXIL (k. B, LAEGHD , XA ATES R &ERMTE 78?2 nH2EA/B (1SO 5/6)
X, A& CLRE N HE RN IR AT K 1 2

Is the equipment stored properly in a clean area and covered until use?

WA AL (4 XA & 2 HAL AT & R 52

For transfer disinfection, are spray containers either single use or properly cleaned before reuse?

P RGIE T, WA &R — PR P IR 2 15 U T A i e ?

Are carts used for transport properly disinfected, including the wheels?

T ig i) MEE AR A R R 2 i i

Materials and Solutions Related

YR FVE WA R

® Is cleaning and disinfection performed starting from the cleanest area and progressing to the dirtiest area?
® AN AR T AR 1 X ST AR 1E 1T 3 B AN 15 X 3

® Are disinfection efficacy studies available at the site to include methods and expiry dating, as well as any
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predominant site isolates?
TEAZIA BT TS T B AU FUELAE T2 AN e 38 H B DL SR 75 B 20 11 3 St i 2

Are antimicrobial chemical agents adequately rotated with the use of a sporicide to maintain low levels of
spore-forming organisms without causing erosion of surfaces from overuse?

PEINE I B AR AT 2R PU A AR & 15 A2 08 LR R 7= 1 F R E WIEAR /K HAS 2 - B s A i
2% 142 1k ?

Is the antimicrobial chemical agent applied such that the surfaces remain wet for the required or validated
contact time, yet are not overly wet so as to cause puddles to remain, which may allow non-fermenting
gram-negative organisms to proliferate?

5 FT I B U AE A 2 R T 5 2 BRGIE A A T 2 S BRI ORI 7 BRI i e
@ﬁﬁ&%ﬁMﬁTaﬁ#k%ié&@@ﬁi%ﬁﬁﬁ%?

Avre the site procedures clear on how to apply antimicrobial chemical agents and designated contact times for
each agent?

J PR RLRE R 75 7 0 5 T e A5 PR U AR A AR T S T R R B e ) 2

Avre in-situ studies available that demonstrate effectiveness of the site's restart disinfection program for
activities such as after construction, after a power outage, or after prolonged shutdown of an area?

Bt AT FCUE SERE XIRAE it T, 45 P B 5 5 | i B VR B R B R 2
Do the certificates of analysis on the antimicrobial chemical agents used show any changes?
IR 52 15 R BT B PUAE A 2 R A AR AT ) AR A 2

If the antimicrobial chemical agent is not purchased sterile and is sterile filtered in house, do the records from
the sterile filtration process as well as bioburden data available reveal any issues?

P ST E A AR R R AR TC R I ? R ARk N R, o uE T2 Rie s LU AT T A4
A B AR 75 S A AR ) R

Personnel/Training

N

Are accurate and complete SOPs in place and available?
A HERA AN 5E L (1)SOP H.mT DAZR A ?

Are operators trained and qualified on how to apply the antimicrobial chemical agent, including contact time
and removal of residuals where applicable?

AR B L BIIT A% G R AT S BRI SR, B Ak TR DA R e 25 B ke B Pl 2
Have the antimicrobial chemical agents been prepared properly?
FUMEYIA k7 46 i 2

Are personnel instructed not to enter areas that have been disinfected until after the contact time has been
exceeded?

N G315 G AR 7R AR I 42 A e T TS 230 VR 55 X 48k ?

Avre areas of construction properly segregated from in-services areas to prevent cross contamination? Are there
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additional precautions and disinfection and cleaning activities for personnel in the transition areas?

® HHIWIX T T 5 MRS DX 2 b B LLIRE G 58 X5 G2l R X N 53 A AN T« R A e
2

® Are clean room staff trained in and exhibiting consistently good aseptic technique?

® X N AZRIIEA IR H — T R4 TG R HoR G ?

Additional information on investigating environmental monitoring excursions can be found in PDA Technical
Report No. 13 (Revised 2014): Fundamentals of an Environmental Monitoring Program (13).

A IR W A i R B AR A A A ME BT LA LPDAZE AR 213 (2014 E 15T ) = FRBF U FZ/FHI R A
JEW (13D
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16.0 Conclusion %8

A robust contamination control system starts with controlling contamination from entering classified areas. Such a
system stages items from the exterior environment to be cleaned, disinfected and sterilized prior to entry. Without a
system for controlling contamination from entering the loss of control for the environmental conditions is very
likely. Cleaning compliments the control system as the blockage of all contamination from entering is extremely
difficult. Cleaning with a non-abrasive type action and subsequent lifting of dirtied soils, liquids, particulates and
microbes prepares the surface to be characteristically lower in soil/residue and bioburden making disinfection of
what remains a simpler and more successful process. The disinfection of areas utilizing a validated agent is done
correct the errors that have occurred during the control and cleaning process. Cleaning and disinfection of classified
areas is not a preventative measure but rather a corrective action procedure done to equalize the failures of the
control system. Many pertinent details defined in this technical report combine together to help provide the
opportunity for success which is measured as consistent acceptable environmental conditions. Consistent control is
the ultimate goal. This technical report is not intended to replace any existing requirements or standards, it is a best
practice reference documents regarding the fundamentals of cleaning and disinfection.

— AR 75 G R G hn TR Qe BE N 2 R XTI . XA RG07r BOY WA ERA BTN R e AT 3 22 11
AL WHEAKREIUH o WERBEAT D RGURIEHG G NN RIS PR A IR 0 o 35 W 42
RGP A 15 G HEN IO 78 AR I HERS) o AEBT S RS SN KB e LA SR SRR ROV L WA Toke
ATV A0 (10 9 RSS2 T (1 90 Bk B R A 49 47 BE(ERASE A9 8 BN il SRR SE IR Zh I 22 XIS 7
A T IR A AR P G e L 2 TR A R ZE AT A IE . Jr IR G B AN A e — Fh TR
TR A — P 2 IE AR P RAM A2 B R GERI R o AR T o W 0 10 7 22 A DR A 1 3 R 355 2 A L il
HARGE NS AR Il 2 o A€ IEE R IR H . AREARIRE I BB AW
SORBUARIE, AR THUOAIY 8 2 A SR (10 B 5 55 225 30 A
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17.0 Appendix I: History Of Disinfection
i 1. HERLE

A disinfectant is a substance that kills microorganisms, also known as bacteria, viruses, and other pathogenic
microorganisms, on inanimate objects. People were routinely killing microorganisms long before they even knew
of their existence. The ancient Egyptians, Persians, and Chinese used whatever substances had been observed to be
effective at keeping "pestilence" at bay. Their random observations of the ability of certain substances to prevent
food from spoiling, or people from getting sick, led to the discovery of what can be considered the first
disinfectants. These early disinfectants included wine, pine pitch, copper, silver, and even mercury. All of these
early disinfectants were, of course, poisonous to humans as well at higher concentrations, but they proved useful at
lower dosages for preventing rotting and spoilage. Centuries passed before they were purified and the exact
mechanisms of their actions (the killing off of the microorganisms that can cause disease) were finally understood.

THEFR — MR K E AR EROREY OO A5 AL EBUR MDD B— M. ERITERAE
YIHAAEIR AZ AT AT HE AR RICEAT 7o BN B AT A S8R A B AE (TR
JFORRFFIRL ST B NS AATTRENL WA e W B e A2 I A A T O I e T, AT A B
T IREER] APEA AR — MEES . X B E R AN s . . RT3 EK. AR,
FITAT T B B3 BT B R R B I R N SAB AT #5 1), (EE AT TIE I AE AT & I o7 Lk S ORI A i 2 A7 2
(M1 AERXEEHEEFPLEL DL BN IR GROKRTEUR YD) B DINLERg 2 1 AT i R B ag.

17.1 Disinfecting Technologies of the Past i3 EKEERAR

The earliest intentional use of a specific chemical, sulfur dioxide, as a disinfectant was reported as far back as 800
BC by the Greek poet Homer. Fumigation and disinfecting vapors were used in AD 500 by Hindu physician
Sushruta Samhita. Venetian cargo ships were reportedly fumigated in attempts to control diseases. During the
plagues of the Middle Ages, sulfur dioxide was again used to disinfect contaminated items or areas, although fire
was also often used in response to this extreme threat.

B AT A FH AR 27 i — SRR DAy Y B 7 AR 38 8 1) 2 TC AT B00E A5 I e A\fef B o A JG5004F 1 EE
12 T e ] A P OB T L 75 25600 BB 307 B RO T R M TRk R e« AE TP D B BR8], — 5K
B S ORI TV B 5205 S P i DXCIs, (R PR A e AR A W ) J

When Anton van Leeuwenhoek perfected his microscope in the mid-1600s, he became the first person to view
bacteria. A "fellow of insatiable curiosity," Leeuwenhoek also discovered that pepper, vinegar, and other common
chemicals killed what he dubbed the "animalcules™ (little animals) that he saw with his microscope. Thus, he
became the first person to disinfect, or knowingly kill bacteria, with a chemical substance.

IR 0 ISR AEITI A T I 5e 3 1A B BB, MACVE —DIEAE RN, XA R TR
IR AR BT v 3 At ) SR 3B A AR, I AL B 0 LA R BT e th B 2R “ Bl e
X, RO AL 22 5 B B R IR KA R 5 — A

Around the same time, Sir Francis Bacon was experimenting with different substances or methods for preventing

putrefaction, which he likened to gangrene and other medical conditions. Bacon noted that the process could be
prevented by astringents, acids, salt, sugar, or lack of oxygen.

ZEANZ IR, 92200 SR A IR AE P AN R A ot sl VA B ok B LR B I, At LEA RS AN B BT
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A, BERER RN DS SGR] BR. #h. REEREURBHLE .
17.2 Disinfecting Technologies in the Age of Chemistry HLZFEMRKTEZTHA

The science of sterilization via chemical methods (that is, using disinfectants) progressed with Sir John Pringle's
experiments with various septic and antiseptic solutions in the mid-1700s. His work led to recommendations for
using salts, astringents, vegetable gums, and fermented liquors to prevent spoilage and disease. Using salt as the
standard, in 1750 he developed a table of coefficients to help compare the effects of these substances to each other
and was possibly the first to ever call these chemicals "antiseptics.”

FELTHEZE S 2% Hr bk JK B A5 A Pl B e A 73 T e ke 07 e ARk A4 2 05 v CRID: s A #3570
AR RIS T REE . M ARSI R THERMEFHER2E . W8GR AR RORI RS TS Sk 9 L SR WA« A
A bstE, ELT50FMIF R T — A REER B LLEGX LY % B IR0, AR 2 FRIX a4l 2
NBITEFPHIE— N

Another chemical disinfecting agent, chlorine, was discovered around the same time by Carl Wilhelm Scheele to
prevent putrefaction and accompanying noxious odors. This led to the use of calcium hypochlorite in hospitals,
sewers, stables, and other areas. Chlorine was used mostly as a deodorant until its germicidal properties were
discovered. During World War |, a 0.5% sodium hypochlorite and alkali solution was used to disinfect wounds.
Widespread use of chloride salts continues today, especially in the treatment of water.

I3 A RS R — I B R R BB <& BRI T L FE S DA R AR BE R F UK XS BRI S
FEEERE . HEKVA . DA E XA . 2SR E R ERR L AT R B Z AR S0 RS LRI AR
f, 0.5% K BRI AN A WA T REd 1, SERR) AR SR B4R, Rl AL /KA BT

Creosote, a mixture of phenols distilled from the tar of beech trees, was discovered by Carl (Karl) Ludwig von
Reichenbach in 1832 and also was used first as a deodorant to remove noxious odors. The word creosote is derived
from two Greek words that mean "I preserve flesh," and it was used widely in medicine to prevent wounds from
becoming infected. Later, a mixture of alkylphenols distilled from coal tar creosote was found to be a more
effective wound disinfectant. This distillate was emulsified with soap and marketed as Lysol.

ARy — PN L BRSO AR TR 28T I SR Y, R OR SRELEAY 49 2k T 18324E R BT E IR
PEBR RARZERA F K. Byl XA a2 i i SOk, B ERRAN, B4 ZHTE
ORI PR, JEoR, AR AR i 2k it R 2R R e S W SR R B 5 1V R SE AT R, X R AR TR
NERFALLL “ORTF/R” HIAAFR LT

Tincture of iodine was introduced to the United States Pharmacopeia (USP) in 1830 and was used to treat wounds
during the Civil War. Other chemists began to discover and isolate many more disinfectants, including copper
sulfate, sodium permanganate, and various alcohols, sulfurs, acids, and alkalis. In fact, most of today's most
common disinfectants have been used since the nineteenth century.

P 11830 W T R 245 (USP) , fERIAbM IR b B0 1. e 250 RO & T
ZHHEET, ORI SRR S AR, BRbE. BRSNS, SEhr b, BUERH HRITH T 24
eI IR AT 1

17.3 Discovering Microorganisms as a Basis of Disease & B AE M1 B I 2 mt

Theodor Schwan, who was a codiscoverer of yeast cells, used sterile media and heat to demonstrate that
microorganisms in the air produce putrefaction. His experiments were later confirmed and expanded upon by Louis
Pasteur. Pasteur was a genius who played a major role in the development of the field of microbiology, as well as in
advances in chemistry, medicine, and bacteriology. He was one of the first to advocate the use of heat in medical
settings to destroy the microorganisms that cause disease but are invisible to the naked eye. After reading Pasteur's
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idea that microbes in the air caused putrefaction, Joseph Lister began to experiment with various antiseptics to kill
the microorganisms causing wound infection. He found that a phenol called carbolic acid effectively prevented
infection of open wounds in his patients. Phenol proved to be a potent germicide that can even kill spores, but it
was toxic to the body tissue at full strength. One of his talks in the United States inspired a physician from Missouri
named Joseph Lawrence to develop Listerine in 1879, thus immortalizing Lister's name.

e REAAR L P ) A BN AR B 22 IR it A3 FH T 18 /1 B I AAEE S b ORCE P AR TR B . i i3 e
R 5 LHEIL S AU . B — N RA, AWERE# SRR R g, DA 23
TR 7 TR0 R AT B . A B B A T WO A I AR BB IS £ PR AN L mT 2
TRPAEMIR AR 2 o FEREE T BT 2P R E S BUR AR E G, LBk 2=k T
F AT TR IO R K B RS E Y, A A B — T A4 MU R R (A 248 By vl A 28 9 108 N T 6
PEDT DS s ZRE B UE I — R B AE AR BRI L RSB T, EEERMRERITE OL X AR # .
— oK B R AL M L3RR DA A BRI A2 B ZE R AR SC I 10— IR URE IR K, FEL8TOFEIT R T 2= Ak
©, BPHEZR TR 4 K R A A

A pharmacist from New York named Robert Johnson was also inspired by Lister's talk, selecting phenols for use on
wound dressings as the first product of his surgical products company Johnson & Johnson. Later, the search for
other effective phenols would lead to the development of Lysol from coal tar.

—Aik B AL 44 I B ARy L4088 (0 24 7000 Rt 52 30 2R R U I 5 R, W B F 140 B 0 A Dt
HMEE i A F) 9 AR RS — N, TR S R TR E A R R I 2R BTN R 51 T ORI B R ER I KSR 5K B
K.

Robert Koch later conclusively demonstrated that bacteria cause disease in live tissues and wrote the report "On
Disinfection™ in 1881 (16). This report compared the ability of various chemical agents to kill bacteria and their
spores. Kronig and Paul later expanded on this, noting that bacteria are killed at a faster rate with increasing
temperature and/or chemical concentrations. Rideal and Walker later developed the very practical "phenol
coefficient method of testing disinfections,” modifications of which are still used today (17).

BUARE BHb 5 AR A S PEE SC N R 3 BUS R AL PO I AE18814E RS | “FEIH T IR (16). Ak b
BT AR ARG KRR ST RE ST, TP R SE MR D JE RS HL AT T VRAIIR, i AR AR
AN A 27 A P2 I 2% TR A R 13 0 SR o L ZR TR B J SRR I AR S F A D0 75 PR R Py R 8007
BITERIET B A EE (A7)

In 1776, Spallanzani found that microorganisms could be destroyed by heat. Some microbes proved to be more
resistant and required boiling for about an hour for a surface to be totally sterile (free of microbes). Appert later
used this method of heating with boiling water to preserve food during canning. Koch later defined hot air and
steam as sterilizing agents. Tyndallization, a process of sterilizing through discontinuous heat, was then developed
by John Tyndall to reduce the activity of any sporulation bacteria left after boiling. Louis Pasteur discovered the
benefits of using superheated steam in sterilization that killed bacteria as well as spores, which eventually led to the
development of the modern autoclave in the mid-1800s.

17765, WA =L e KB EY Al OB AR, LB YA S T, W E AL
I RE e 2T W CEMAEYD o BUR/R G RAERERE B i A A XA A AT 2ok IR A Bl BHIRE K
IR IR RMZRRR KA [BIEUKENE, —AE ARSI KA T2, B8 -1 A0 R HRAT
PRl E TN A e B P A A R R I o 6 5 L S0 e LA S R 2 R I AN (E T RSB 40 B LA AT o
FEAF I Ra AL, X 5 ST T 7ELOtH 20 Hh i AR i K B 28 AT K

17.4 Microbiological Contamination Control Today AE#75 4zl 4-K
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Sterilization is the process of totally destroying all microbes using either physical or chemical methods. Once all
microorganisms are destroyed, the resulting product or environment is said to be "sterile," or germ-free.

K el R Al 52 07 VR S8 R AU T IR 2, — BT A SUEYIRIR, VR Jass R dh A 5
MR CERT, BIRA R

Physical methods of sterilization include the processes of dry heat and steam sterilization that were refined in the
late 1800s through the work of William Henry along with Pasteur, Koch, and Wolffhugel (18). Much later, gas
vapors such as ethylene oxide, formaldehyde vapor, and plasma gas were used, although subsequent research
proved some of these gases to be too toxic or, in the case of formaldehyde, even carcinogenic. Steam and dry heat
sterilization continues to be the method of choice in many settings, including biopharmaceutical and medical device
manufacturing. Decontamination of isolators uses a chemical decontamination agent, for example, hydrogen
peroxide.

JERAELOM AR, i B -7 ) S LT BLkAIWolffhugel IR 78, K K TE 37 iR i iRy B35
TRAMZIKE T Z(18). MRALNE, "IN A L. WAV AL AR TR R, SR A Rt
FOUEWIHRR X R ATENEAROR,  tein P A Stk . 2N TRCKE T IHZ V2 1 0L NI I5%,

BRI 2GRS T 8 ™ . KIS R B A L2 L T5 00, thn. s,

Filtration had been used to purify water for centuries before air was filtered through cotton by Schroder and von
Dusch in 1854. Devaine then demonstrated that bacteria in the air could be retained in porcelain filters, but it was
John Tyndall, in 1877, who clearly demonstrated that a decrease in visible air particulates with their accompanying
microorganisms helped maintain sterility in liquids open to this filtered air. Later, the Pasteur-Chamberland filter
was devised to filter out bacteria in fluids as well (19).

Jite 2 R it A 18544F K F M AR 1k 918 R 2 Wi R I sk 4l b /K 2k B2 . Devaine i SRR S22 S
A0 r] DAY M JE AR A, (ER E R 18774E 298 -1 1A JRK B IR Sy /D ml L IR 25 S oRs S LA B 1R Al A
BT RET LIRSS E . ook, B - g An B v 28 4 it R T v i vb ) 40 1

(19).

Ultraviolet (UV) radiation was also found to be an effective method of sterilization, first by Rieder in 1898 and
then by Gates in 1928. However, the need for direct exposure and the chance that some microbes can "hide" in
cracks and crevices have been major limitations of this method. Still, UV radiation is used today for certain
situations, assuming procedures are such that all critical surfaces receive maximum exposure for the time needed to
kill all of the microorganisms present.

LIRSS R DU — R UK E Tk, B el BAET1898 K B, Ja gk T19284F kL 1. 4R,
XASTT R R PR A 75 2 LA B S A A ML 2 e R B [ . A5 R AMNEIS VYIRS
SURFE T OL AL, FLAn R AT DA A7 S SRR T 22 52 foe K Bk B JRAERF AR SE A A7 45 Bl B P B2 (I )

The advancement of organic chemistry in the twentieth century brought a wide variety of disinfectants. Although
many common disinfectants have been used for centuries, we now have a much better understanding not only of
their mechanism of action but also of the possible harm that these chemicals can cause to humans. In addition,
because we can now easily grow and isolate microbes, we are better able to test specific disinfectants and
antiseptics to help determine the appropriate level of use for all of the various types. Therefore, disinfection
research of today is focused mostly on finding a balance between the two variables of effectiveness and safety. The
goal is to design procedures that allow for the application of enough disinfectant to effectively remove all of the
microbes, but minimize the risk of harm to the product, the workers who have to use these chemicals in their
workplace, and the health of the public at large.
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18.0 Appendix I1: Registration Of Sanitizers, Disinfectants And
Sporicides F3 11: BIEH. THEFIRMATHEEMN

Understanding what legislative body is in charge of registrations of sanitizers, disinfectants, and sporicides
throughout the world is imperative to understanding their regulation. At the same time, understanding the variable
worldwide types of antimicrobial effectiveness claims and test methods for products that will be used for
hard-surface disinfection is critically important. In each country the legislative authority is different. In the United
States, the Environmental Protection Agency (EPA) governs hard-surface disinfection and related claims. In the
European Union (EU), the EU Biocide Regulation as determined and written by the member states replaces the past
segregated individual country governing bodies as the new all-encompassing EU legislature. Many who follow
Good Manufacturing Practices (GMPs) assume that the U.S. Food and Drug Administration (FDA) or the European
Medicines Agency (EMA) must approve sanitizers, disinfectants, and sporicides for use in pharmaceutical,
biotechnology, and health-care settings. This assumption would be incorrect, as most medicinal governmental
registration authorities become involved only if the chemical agent comes in contact with the human body, comes
in contact with a medical device that is implanted or inserted into the human body, or is taken internally into the
human body.

T A S EE A SR ST BT R TR R A SEVEN LR T T A A A B R A I
[FIRERT, 1 PR e Bl 2% A 1S Ak 1 AR 28 1 Vi 2 7 o AV o 350 S SROANAGL I 75 92  AR H BE Y . B
ERPSLIE L RRAFR, EEE, HEATE (EPA) EHEMERMN & MAHKER, ERE (EW) , H
FS 7% ] 2 PR RS B U EUAR 248 BRI 7 3 25 1 708 A B A | R A8 0 10T o o R B0 20 5 R K KR B ST
U (RANFDABEMALZIHEAERT B VH B3R AN R A T30 T 24 ARV BoR AR e i, B4 VF
Z 7 im E T GMP,  IXFMR B A LR, BRG] B il N\ AR B B T N A BT e a4
i, B RN AR I 2 T A 4 22 5

As an example, the U.S. FDA registers products (under a 510K registration) that will be used to clean or sterilize
medical device products that will come in contact with the human body. This does not include products that will be
used for hard-surface disinfection within a controlled environment. Nor does it include pharmaceutical or
biotechnology product-contact surfaces where products may be used. Understanding registration authorities and
registration claims is imperative in understanding the claims made on products. In the following sections, the U.S.
EPA and the EU Biocide Regulation requirements and framework are discussed. These are examples of the types of
registration that are required within their legislative regions. In other regions of the world, legislative authorities,
antimicrobial effectiveness claims, and associated requirements vary per region. This complex, worldwide
multiregistration system is without harmonization and confuses the average end user, who should confer with local,
state, and country requirements prior to use of chemical agents for disinfection purposes.

40, FOATEMIIREER H T B R Al AR BT B T Ve s 3 1077 i U TE10KTENEELD , XAEHE
FERZ I T I T RER ITE R 107 i, WANVEEE T 1 25 A M BOR ™ e i R A A 77 e 17 AR
HURIATE M ZE R T 17 S A R EOR AR A B . 72 BT Pisie 156 [REPARIEUAR 26 BliL 2R AR
28, A TEAR TR EHESE N R R M RO R Y 28] . FEME SRS E XA, SEVENLN, ST R R DA K
FH R B SRR I 72 X ISAN R A AT AR o XA 2%, S8 22 DA ik 2R A PR ML A O HL 2 i 2 i
FPRRR, 2 AT A 2 R D T 7 R N 2S5 5 2 i R [ R ) SR AT P
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19.0 Appendix I11: Overview Of The U.S. Environmental Protection
Agency fft%: EE EPA &k

The United States Environmental Protection Agency (EPA) regulates antimicrobial products under the Federal
Insecticide, Fungicide and Rodenticide Act (FIFRA). FIFRA requires U.S. EPA registration of a pesticide for sale
into the U.S. interstate commerce. Every U.S. state, Puerto Rico, and the District of Columbia require registration
of FIFRA pesticides, accompanied by a registration fee, to allow the product to be sold or used in their locale. For
most states, registration is an administrative function with the state working cooperatively with the EPA. The
California Department of Pesticide Regulation of the California Environmental Protection Agency (Cal-EPA)
requires submission and approval of supporting data along the same lines as the U.S. EPA. There are occasions
where Cal-EPA and the U.S. EPA do not arrive at the same conclusions.

FEFEEPARIEBEFRARZ) . REWFIAKBRFANEE (FIFRA) EHHMAY M. FIFRAZ R FEEPAX HEA
INBRER G WA AT M, SRR L 3 2 228 B M DL R B LGOI ARE X ZE SR FIFRAAR 24 (17 A e
M B LAV S e L XS N B B a T 2500, MR MR SEPASTEME BETGE . I IAEE (R 2
(Cal-EPA) HIInMI A 25 45011 5 35 E EPA L [RIFE 1) 77 XOR ZR P& AL SCRF I, Cal-EPAFISE [H
EPA/R R A FRILE 18 .

The U.S. EPA's authority is based on the FIFRA definitions of pesticide and pest. According to FIFRA, Section 2
(u), a pesticide is "any substance or mixture of substances intended for preventing, destroying, repelling or
mitigating any pest, any substance or mixture of substances intended for use as a plant regulator, defoliant, or
desiccant and any nitrogen stabilizer” (20). According to FIFRA Section 25 (c) (1), a pest is "any insect, rodent,
nematode, fungus, weed or any other form of terrestrial or aquatic plant or animal life or virus, bacteria or other
micro-organism (except viruses, bacteria or other micro-organisms on or in living man or other living animals)
which the Agency declares to be a pest” (20). Antimicrobial agents are substances used to destroy or suppress the
growth of harmful microorganisms, whether bacteria, viruses, or fungi, on inanimate objects and surfaces.

5 EEPARIBU & TFIFRAFTE IR Z5ANE d. IREFIFRAE 112 (u), K252 “JH TR K. W
SR EAT T R BR SR IR IR 50 i P 7R m T R AT e 1) GURG: 52 7 ) 400 i
EWR”(20). MRIGFIFRA 7525 (c) (1), FHRE “UEMEHENRA G NTF R R, Wkzhy). 2
FH . IR EUE AT A BUR Y A, s e dr s A s Y (B 1 Im A R R
oAl BB v P BRI RS 4R B E R SN 7 (20). LA A T K e e A
PR _ERIARG 8 B R HE A5 .

Registrants of antimicrobial products must demonstrate that the product will not cause unreasonable adverse effects
to human health or the environment. Data must be submitted or cited in support of registration, including detailed
information on the chemical composition of the product, the chemical characteristics of the formulation,
effectiveness data to support their claims against specific microorganisms, and toxicity data. Much of the labeling
verbiage is prescriptive and based on the chemistry, safety, and efficacy data.

TUMAN P i BT ZTIE S AN 20 N AR RO 587 AR AN S BRI AS RN, AU 52 85| Hdi R
SCRREN, AP i o IR . SCREEAT TR X 8 T2 W i 3R 1A 28807 it A0 2 B 404
FIPEAIME S . ZHMIARZBE AR VSR AR A2 2 e VE A 2ol .

The EPA recognizes efficacy claims as either public health claims or non-public-health claims. Public health claims
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are for the control of microorganisms infectious to humans in or on any inanimate environment. Non-public-health
claims are for the control and growth of algae; odor-causing bacteria; bacteria that cause spoilage, deterioration, or
fouling of materials; and microorganisms infectious only to animals. This general category includes products used
in cooling towers, paints, and treatments for textile and paper products. Standard efficacy methods are established

to be used to generate data in support of registration.

EPARE T RCE SR 73 9 A AR B SR B 2 AR A BEEE SR, 2 A fi B B SRS REAT AR o A i AR 858 A Bl ef A6
RG] AEAARARRRE SRR AR . PP R IR B . SBUBIM AT . A2 5T a5 4L LA
FACS S I E VG R AIIE G, XA — B B TR 208 . Tkh G54 AT AR & i AL FE Y
PR e N ST ARAE B T RO 125k F 1A OB DA SRR .

Registration decisions are made by the EPA on a "risk vs. benefit" approach. Antimicrobials are biocides and often
present risk to nontarget organisms, including humans. The EPA examines the safety of the product by assessing
worker safety, food safety (when applicable), effects on nontarget organisms, and effects on surfaces by reviewing
acute and chronic safety studies and exposure risk assessments of both active ingredients and the finished product.
The EPA establishes procedures through product labeling to reduce the inherent risk associated with the use of
these biocides.

EPARRE SRS -5 i 7 32K A R A2 5 AR A= Pk 751 2 3% T 1) o AR RS A W) AR 5 AN SR A7 A XU
EPAIB AN 78 & 2 4tk frdh et COEI) RIS & ™ M) 2 ath, XTEHEREAR MR Ll i
A U AN P 2 A P S A X SR T PR 287 BRI e S R s it P 2 e DRURS: DAl SR AGL 277 W ) 22 1
EPAHE I ™ il b 38 S SL A P Rl 3 6 3% A W 751 A5 PR S PR A U o

To assess the efficacy of antimicrobials, the EPA requires manufacturers of these chemical agents to perform
specific testing. See Appendix VI for AOAC protocol testing for disinfectant registration.

N T VR PURCEYRFII R, EPAERIX AL 220 (28 7= i AT R e A, B VI JH SRR
AOACHMMA

Although the EPA regulates efficacy data for sanitizers, disinfectants, and sporicides, pharmaceutical, biotech, and
medical device manufacturers are not alleviated from FDA and EMA disinfectant validation requirements.
Therefore, pharmaceutical, biotech, and medical device companies are required to show performance data against
their site-specific isolates as part of their disinfectant validation process. CFR Title 40 registration information is
located at http://www.epa.gov (21).

EAREPAE BT THEEFRIRR A TR R0 BAE, 25, AW R 232 7 7 AN R sk FD A
EMARJE SR IEE SR, Rk, #1125, AEWBARFEETT 2502 7 9 2R R 1 A AT 2 7360 1.2 — 38
A TRIEE o LR 58 17 PR B AR I ME RS A . PR R407E JIHE B Whttp:/Avww.epa.gov (21).
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20.0 Appendix IV: Overview Of The EU Biocidal Regulations
ffs% IV: BRERRZAEELLR

The introduction of the Biocidal Products Regulation 98/8/EC (BPR) brought into enforcement the requirement to
gain approval (via registration) to supply biocide products of all types to the EU market. This includes clean room
disinfectants. The BPR replaces individual country registration systems for active ingredients.

K FREINOS/B/EC (BPR) 5| AJFHEN S, ZERIRAGHEAE CEIIIEMD LSNP A SR R A
e R, REREEREHETE, BPRER VIS LR E A E R MM R4 .

The BPR takes into consideration new and existing active substances. New active substances can no longer be
placed on the market in the EU until full approval is granted—this applies now.

BPRAFEET A O N VE S AL S FE N, BTGV 0 72 3R A5 78 70 L HAE R AN BEH8CE WA 117 373X 3 FH 1 IR
.
In the case of existing active substances, the European Commission introduced a transitional period to allow

suppliers to develop the necessary data for submission to, and evaluation by, the authorities in order to gain
approval to supply.

T O BETERY, WONZR e SN T I 315k Fo VA I 3 O b S 1 it FH 1388 58 (A8 B 24 JR) AN BA
RGN T 8

During this transitional period, individual countries can continue with their national approval systems until active
substances used in disinfectants are called in for evaluation under the BPR. At this time all national approvals
schemes will be phased out. Those that successfully negotiated the evaluation process gained what is known as an
Annex 1 to BPR listing, allowing them to be used in formulated products throughout the EU without the need for
individual national approvals, as was previously the case.

FE ST IINA], A FE ST DA S A0 L 1 SR L 22 48 B 20T 35 770 b B T B0 1k R 20 4% R BPRABE SR 3R AT 71
ok, PERXASIRHGE T B E ST SR IR, RS e B VP i AR 52 BPRAIZR B 1P i) 7
sty AN 75 B [ % A R B 9 Bl YA P A0 o, R EOR—#E

A competent authority in any EU member country can approve a formulated product containing an active substance
listed in Annex 1. Once a formulated product has been authorized in one member country, it will be possible for it
to be mutually recognized and approved for sale in other member countries, although there may be some specific
local requirements that must be met. An application must be made to each member country in which the formulated
product will be sold, and fees will be payable for these processes. Achieving Annex 1 listing triggers the next phase
of registration, which involves the systematic evaluation of all formulated products.

RS i 53 ) 2 24 R A HE 5 A AR L5 R I Ak B B 5007 s — BN oA — A A
[k, e N AT R I HEME A e R A A, BRI AT RE R B AT 5 SRR R ) R .
TP it it B L A T, AR B L SUEA S R, XS RE BT B SRS LAIER S R T —
T BLAGEME,  ELFEXT T o B R G

A major part of the dossier for each formulated product is the efficacy assessment. Although there is no ranking for
the efficacy test methods, at the top of the commission wish list are the EN test methods. Over the past few years
there has been an aggressive program to develop new EN test methods applicable for use to support biocide product
testing. It is expected that as these become available, they will eventually replace current national standards. See
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Appendix VII for EN test method information.

BRI i SCR ) BB R IW RO 2, BARDIRAG I INER A S, & R i 24y B W briE
(European Norm, TEFREN) Al 77y, 7RI 25 (AT CAF B IAE 7 SR RCHTENAS U 5 v2: 8 FH -1 SCRF AR

AP SR IN, FTRE TR B AR R ENT %, H R AREB I I E ZArME, ISRV ENASII TS

HER.

The new BPR regulations are not industry specific, nor are they very specific to clinical health-care requirements

covering hospital ward and theater situations. They have little to do with EU GMP or pharmaceutical production in

clean room environments.

HrBPRIZIA I VRS E Y, WAL [ IR0 78 o5 B2 e s A1 5 R S i R A R EEKR, AT 75 i — 1%

DR B GMP B it 4 X 1) 245 A2 7 A R i) — S A .

The BPR is a major task, which will take time to be brought into full effect. Further details about the BPR can be

found at http://ec.europa.eu/environment/biocides/index.htm.

BPR/Z — M EALSS, EfEM A2 AR, BPRIHE—HE R AT

http://ec.europa.eu/environment/biocides/index.htm.

TR70 JG 1 i v 71 75 ) 2 93/119


http://ec.europa.eu/environment/biocides/index.htm
http://ec.europa.eu/environment/biocides/index.htm

TR70 Fundamentals of Cleaning and Disinfection Programs for Aseptic Manufacturing Facilities

21.0 Appendix V: EPA-Related Safety Labeling Information
fii% V: EPA tHKRHZEFREAE R

Labeling requirements for antimicrobial products vary by country. For those antimicrobial productsregistered in the
United States, the EPA provides prescriptive precautionary label verbiage (22). Thisverbiage is typically
determined by the results of six acute toxicity studies performed with the productformulation. The acute oral, acute
dermal, and acute inhalation studies evaluate systemic toxicity viathe designated routes of exposure. The primary
eye irritation and primary skin irritation studies measure irritation or corrosion, while the dermal sensitization study
evaluates the potential for allergic contact dermatitis. With the exception of dermal sensitization, each acute study
is assigned to a toxicitycategory based on the study results (See Table 21.0-1 below). The results of these six acute
toxicitystudies must be known in order for the appropriate labeling language to be determined. Table
21.0-2provides the required precautionary language based on the assigned toxicity category.

AT IAR S ZR BE E R AR AR o XSS AE SE [ M AR AR UL, EPATRBE T VB A T AR 2R 15

(22) o IRUCHETEE R B = WSS AN SR R R T . DRGNS RN 7T
M i 8 AT O B Fe 0] 4 B TR T VRO . SRR MR SRR S A B SR A ST S T R AR
1117 S RESCRBOTE FE A 1 il e B AR BT BEVE o Bk 17 B RS FE 2 Ak, ARFEWF LA R (L FK21.0-1)

KA SUEE AR 21— 55

FRAE TV B 1200, 2R21.0-152 6t 1 B 75 (1 0% A A
Table 21.0-1 Toxicity Categories (22)
#* 21.0-1 FMHFEA (22)

Y N T E IERIFR R TE, D AUNTE X ANAS SR TERT T 45

Study Category | Category Il Category Il Category IV
R 125 £ 1IES \VES
Acute oral Oral LD50 up to and | >50 through >500 through 5,000 | >5,000 mg/kg
including 50mg/kg 500mg/kg mg/kg
miEses I ARLD50iA 26 | >50 %] 500mg/kg | >500 %15,000 >5,000 mg/kg
+550mg/kg mg/kg
Acute dermal Dermal LD50 up to | >200 through 2,000 | >2,000 through >5,000 mg/kg
and including mg/kg 5,000 mg/kg
200mg/kg
Bk Stk % HkLD50i& #| 3f6 | >200 F| 2,000 >2,000 #| 5,000
$%200mg/kg mg/kg mg/kg
Acute inhalation Inhalation LD50 up | >0.05 through 0.5 >0.5 through 2 > 2 mg/liter
(4-hour exposure) to and including mg/liter mg/liter
0.05 mg/liter
NS (/8B | I ALDS0A 26 | >0.05%] 0.5 mg/Ft+ | >0.5%] 2 mg/Jt > 2 mg/ 7t
TR $50.05mg/ 7t
Primary eye Corrosive Corneal Corneal Minimal effects
irritation (irreversible involvement or involvement or clearing in less than

destruction of ocular
tissue) or corneal
involvement or
irritation persisting
for more than 21
days

other eye irritation
clearing in 8-21
days

other eye irritation
clearing in 7 days or
less

24 hours
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R P HIR 38 o (BRAZAT | AEZ REHER | A2 RadL R | i/ E(RT24
Wi FE) SRR | RIES-2LR N | BIBHET REUVNTT | /NI 2R
KRB 21R | R NSRIEFS
2Lk

Primary skin Corrosive (tissue Severe irritation at Moderate irritation Mild or slight

irritation destruction into the | 72 hours (severe at 72 hours irritation at 72 hours
dermis and/or erythema or edema) | (moderate erythema) | (no irritation or
scarring) slight erythema)

JE R B R JET CHAURTES | 72/ 2 T2/ A R T2/ R B Ak
FL R ECRIR Y (EEPLPEEIK | (HEELLHE) R CoRlEdE
D)) i WABD)

Table 21.0-2 Precautionary Statements by Route Entry
® 21.0-2 FHRBENGRIR 1 TIUE 7 W]

Acute Oral Toxicity R &Pt

Toxicity Statements

category 74 A

FPERI

| Fatal if swallowed. Wash thoroughly with soap and water after handling and before eating,
drinking, and chewing gum, using tobacco or using the toilet.
TRESH. [H)E, HE. YUK WG B RO A A AR KA RIS .

I May be fatal if swallowed. Wash thoroughly with soap and water after handling and before
eating, drinking, and chewing gum, using tobacco or using the toilet.
WRFERSG. ARG, 8. Yok iZ0#E . WROEA G 2 w57 AR 2 A KA RS
i

11| Harmful if swallowed. Wash thoroughly with soap and water after handling and before eating,
drinking, and chewing gum, using tobacco or using the toilet.
TEENMMNEEE. ARG, 8. Yok iz WA 2 f/iT AR A KA RS
Vo

v No statements are required. However, the registrant may choose to use category Il labeling.
ATEAEY HRE, FMAAT PG ERAE NS4

Acute Dermal Toxicity J ik ek # i

Toxicity Statements

category 75 B

B

| Fatal if absorbed through skin. Do not get in eyes, on skin, or on clothing. Wash thoroughly

with soap and water after handling and before eating, drinking, and chewing gum, using tobacco
or using the toilet. Wear [specify appropriate protective clothing]. Remove and wash
contaminated clothing before reuse.

i BRI E =B . M NIRIG, WS RIBBR BB AR E o ERE, BER. PUK.
g, A RO AT Gl 2 T A R A K R TR o I 5 35 R A OO 2 OB 97 o B 25 5245
GEMIA R, FE AL RS e 143t

I May be fatal if absorbed through skin. Do not get in eyes, on skin, or on clothing, wash

thoroughly with soap and water after handling and before eating, drinking, and chewing gum,
using tobacco or using the toilet. Wear [specify appropriate protective clothing]. Remove and
wash contaminated clothing before reuse.

X R SRR SOE AT RE S B . 20 HLHENIRIS , W2 RO BB AR E . B, . R
K HE VA MR AR Bl 2 i I AE AR AT e« 82 % R A8 R 2 B 97 e i 2
S5 G AR R, FE R AR RS e T4

i Harmful if absorbed through skin. Avoid contact with skin, eyes or clothing. Wash thoroughly

with soap and water after handling and before eating, drinking ,and chewing gum, using tobacco
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or using the toilet. Remove and wash contaminated clothing before reuse. Wear [specify any
appropriate protective clothing, if appropriate].

AL RIS R A N T o B R BRI B IR . S, HEe. Yok, men
R WA R 2w RS 2 AR AR B o 2 375 G AR IR, 76 PR A RS e T4
&I, TR E AE 2 B R

v

No statements are required. However, the registrant may choose to use category Il labeling. A~

i E A (R, VEMEATT PLEEEA T NS R AR %S

i 22 7

Acute Inhalation Toxicity " A\ 2t

Toxicity Statements

category 75 B

AR

| Fatal if inhaled. Do not breathe (dust, vapor, or spray mist). * Wear [specify appropriate
respiratory protection from Table 4, Chapter 10 of EPA Label Review Manual]. Remove and
wash contaminated clothing before reuse.

W JG=ET . AMFRAN O, 2GRS o *FF EPAFRSE B % TR T R4l
JE W G IR B e B 2 32T G AR R, AE T KA FH RS e i .

Il May be fatal if inhaled. Do not breathe (dust, vapor or spray mist).* Wear [specify appropriate
respiratory protection from Table 4, Chapter 10 of EPA Label Review Manual]. Remove and
wash contaminated clothing before reuse.

RN JE AT Re B dr . AMFIRN Oy 28RBS ) o ¥ REPARR R 81 % T 28 T 2 k4
HRIE R IR 3R B o i 2525 AR ik, A PO TS e i

I Harmful if inhaled. Avoid breathing (dust, vapor or spray mist). * remove and wash
contaminated clothing before reuse.

AR NAEE F o AFRAN OB ZRREE5S) o * 3205 QAR IR, 76 PR A Al
TP
v No statements are required. However, the registrant may choose to use category Il labeling.

ATFEAY . (HR, EMA AT BLEEAE A NESEAIPRAE .

* Choose the word which appropriately describes the product during use.

A PG 2 A A

Primary Eye Irritation J5 & 1 iR fil 3

Toxicity
category
e aeETl|

Statements
75 B

Corrosive. * Causes irreversible eye damage. Do not get in eyes or on clothing. Wear [specify
appropriate protective eyewear such as goggles, face shield, or safety glasses]. Wash thoroughly
with soap and water after handling and before eating, drinking, and chewing gum, using tobacco
or using the toilet. Remove and wash contaminated clothing before reuse.

JEE o *SIEAN RIS IR o 36 G it N RIS B0 BRI b o % B E 3 24 PRI B
PHEL. i R A, HEer. YOK. mZ R WRORAT 2 i AR
ARG Wl 255235 G AR, £ B A HTRTIE e T4

Causes substantial but temporary eye injury. Do not get in eyes or on clothing. Wear [specify
appropriate protective eyewear such as goggles, face shield, or safety glasses]. Wash thoroughly
with soap and water after handling and before eating, drinking, and chewing gum, using tobacco
or using the toilet. Remove and wash contaminated clothing before reuse.

T S O P PR T I O R A 0% o 3 A N AR s 8 Ak b o 27 ML PR3 2 fR 9P B
P, PR e RE . ), SRR YUK W2 EERRE L WROEAN a0 2 RS
ARG Y. Wi 253215 QA MR, £ F U BTV e 149

Causes moderate eye irritation. Avoid contact with eyes or clothing. Wear [specify protective
eyewear, if appropriate]. Wash thoroughly with soap and water after handling and before eating,
drinking, and chewing, gum, using tobacco or using the toilet.

T LR o 8 G 5 MRS B Bt AR b 2 SO 3G S ORI B nd B B Bid
e R (RS, #ER . YOK. mEEARE . O G 2 1 BE SRR A RIS e
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v

No statements are required. However, the registrant may choose to use category 11 labeling.

AFEFEY . R, FEMART BLGEFEA NSRS -

* The term “corrosive” is not required if corrosive effects were not observed during the study.

U SRAERE TC PR WL BB e, U 75 Ao P << ™ ]

Primary Skin Irritation J& & P 52 il

Toxicity
category
AR

Statements
7 ]

Corrosive. Causes skin burns. Do not get in eyes, on skin, or on clothing., wear [specify
appropriate protective clothing and gloves]. Wash thoroughly with soap and water after
handling and before eating, drinking, and chewing gum, using tobacco or using the toilet.
Remove and wash contaminated clothing before reuse.

JEE kbt o 3G BRI o B G IR U B BB B AR b o 5 RN E 13 2 B i AN T
B ARG, e, YOK. ra A WA w5 A IR R AR R e 25520
MU, £ AL RIS T3

Causes skin irritation. Do not get on skin or on clothing. Wear [specify appropriate protective
clothing and gloves]. Wash thoroughly with soap and water after handling and before eating,
drinking, and chewing gum, using tobacco or using the toilet. Remove and wash contaminated
clothing before reuse.

T BRI 3t G N B B R R E o RO E IE S B IR AN . A,
B YUK W EARE S WA 2 5T RS S AR A RIR Y M 25 5279 BRI, AEFRIR
A P R Ve T4

Avoid contact with skin or clothing, wash thoroughly with soap and water after handling and
before eating, drinking, chewing gum, or using tobacco. Wear [specify protective clothing and
gloves, if appropriate].

TE G A R R B A IR, A, #EE . POK. 12 B B 2 T AR SRR AR B
WIEM, FRAUE IS S BT IR T & .

v

No statements are required. However, the registrant may choose to use category |11 labeling.

ATFEAY . (HR, EMA AT BLEEAE T NISEAIPRAE .

Dermal Sensitization 7 k&

Study result #5745 % Statement 7 ]

Product is a sensitizer or is positive for sensitization Prolonged or frequently repeated skin contact may
cause allergic reactions in some individuals.

A it N MU BB H BH I [ m A i B Pk 25 B B 28 NI U M

Product is not a sensitizer or is negative for No labeling is required for thisresult.

sensitization

AR it AN SUEGT SEEAE H FA P XRE RIS RA T ZAR
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22.0 Appendix VI: AOAC Protocol Testing
B VI:  AOACH Rk

For Disinfectant Registration

T IE #FE

Firms registering antimicrobial products are required by the U.S. EPA or other international authorityto submit or
cite, in support of registration, detailed information on the formula of the product, thechemical or physical
characteristics of the formulation, effectiveness data to support claims againstspecific microorganisms, and safety
or toxicity data. While this type of testing is required by the U.S.EPA for manufacturers of marketed antimicrobial
products, it should not be considered a mandatory requirement for GMP operations. Furthermore, GMP operations
do not utilize an AOAC protocol for their antimicrobial effectiveness; however, the U.S. EPA approval should be
verified by the user during the selection process of an appropriate disinfection agent. See
http://www.eoma.aoac.org forspecific AOAC methods (23).

5 E EP AL & [l BrBUgi b LAL £ SR = MU 70 A R 52 22 55| FH PEGR )72 a7 (5 2 S5 3T . S
FF 7 BH BT R AR D B O TR e A BRI TR, DT R S R . R R EEPAE R B
U A= B PR AL AP RS, (XA YN R GMPERIE R H R . Ak, GMPHEAEFEAEH
AOACT ZERIMNAHPTB A RN, SRTM, RS id@d P R 35618 17H 287 R A2 oot 26 [ EPA L HEREAT
WESE. HF5E MIAOACTT ¥ M http://www.eoma.aoac.org (23).

Performance claims require the generation of efficacy data under controlled testing conditions. Data generated in
support of claims for microorganisms that are pathogenic to humans must be submittedto the EPA for review and
approval. Data generated for microorganisms not considered pathogenic to humans under certain conditions do not
always need to be submitted to the agency but must be on file and available to the EPA upon request.

PERE P B EORAE S P RIA I 25 1 N 2R A R it . P 22 B FH T SRR N B AR P B i Bt 10 8
AZFEPABEAT B PEANSHE o £E45 € 251 N XS NARAZOW R E Y7 A A Bl IF A R eI 2c4n 24 )5, (Hab
RS, fEEPAZREUN 75 2R it

Generation of data to support label claims and product registration may be conducted under the following
approaches:

F T SCRFRRZE A WAL by 0 Al mlad o DL i A2 2E il
Recognized consensus methods

ANINEIHLR I 7

EPA-approved protocols

EPAMLHERI T %

Published peer-reviewed data (rarely used)
ERATRIFATPFEERE RS

Test data are generated against specific microorganisms or surrogate organisms identified by the EPA as acceptable
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marker organisms. The EPA has recognized or established standard methodology and continues to work
cooperatively with interested parties to develop improved consensus methods.

BERHRF € A D BREP A SE N T 5 32 PR C B I B AR E M A e Kedie - EPACLZR N T BT 1 AR dELL I
IRESEI G RS TG RS R 3R TE.

The general efficacy label claims (indications) recognized by the EPA are as follows:
EPAINTT 38 FHAA R A ] CGERITERD R

® Sporicides (also termed "cold sterilants™) are used on hard inanimate surfaces and objects toeliminate all forms
of microbial life, including fungi, viruses, and all forms of bacteria and spores.

o AT (BN KEH) T R fr 0 2 M LW KA TR ), LA
o 4 RO LT

Spores are considered the most difficult form of microorganism to destroy. Therefore, the EPA and other chemical
registration organizations consider the term sporicide to be synonymous with cold sterilant

TN R AR A . Rk, EPARIEE A ST MUK 7 7 77— AT e K 77 ) ) 3R] o

® Disinfectants are used on hard inanimate surfaces and objects to eliminate or irreversibly inactivate infectious
bacteria but not necessarily their spores. The EPA treats the terms germicide and bactericide as synonymous
with disinfectant. Disinfectant products are divided into two major categories:

© R AT T WA Y JC AR iy R T AN A AV K AN T b O R PR BN — s R H A T . EPAKE A
W 7S A B 7FNE N 7 Z2 A TR SC] o W B 7007 a0 A 32 2 )

1. Hospital Use: Hospital-type disinfectants are the most critical to infection control and are used in health-care
settings.

BERe Fl - BERe 28R BV B 0 T B i o R B 1Y), JF HOA T AR OR A B0

2. General Use: General disinfectants are the major source of products used in households, swimming pools, and
water purifiers.
— R —BOH B FER TR, KA K .

® Fungicides are agents used to reduce, but not necessarily eliminate, microorganisms from the inanimate
surfaces to levels considered safe as determined by public health codes or regulations.

® i TR FH SR B A ELAN DA 2B DR TG A i I R P 28 A 3k AR VR R 8 2 A 7K P

Sanitizers include food-contact and non-food-contact surfaces.

THEE AL & AR R B R R T .

Tuberculocides are agents that destroy or irreversibly inactivate tubercle bacilli in the inanimate environment.
% GEAZ R TR BB AN P30 b R TG 2 i A B S5 A% AT T

Virucides are agents that destroy or irreversibly inactivates viruses in the inanimate environment

9 B R BN AN RT3 R TG AR A PR BT IR 2

The U.S. EPA test requirements for registering label claims or indications are summarized below.

5 (R EPAVE IR 75 W s FH Y0 Bl a6 SR S a5

Depending on the country and registration requirements, other tests and acceptance criteria may be required.

ARAEANF] (0 ZOME A 25K, A RE R 28 AR AT AT 5 32 b
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Sterilizer claim requirements: AOAC Sporicidal Test [60 Carriers each on two surfaces (porcelain
penicylinders and silk suture loops)] against spores of Bacillus subtilis(ATCC 19659) and Clostridium
sporogenes(ATCC 3584) [three samples representing three lots, one lot 60 days old, killing all 720carriers].
One lot tested independently is required by the U.S. EPA.

RS AR, AR B AT B (ATCC19659) #i+ [WANET, MAEM F60 Mk CEHI/N
B2z 2 e ) FAERR T (ATCC3584) f+ [ARE —HLRBI—=/FEM, —HEAF60KR, KK AHET720
ANEAKRT FIAOCACHK T TS . 35 EEPAZL SR B b fift—HAS 56 o

Disinfectant (limited efficacy) requirements: AOAC Use-Dilution Method or AOAC Germicidal Spray
Products Test against Salmonella choleraesuis(ATCC 10708) or Staphylococcus aureus(ATCC6538) [60
carriers testing three samples representing three different lots, one lot 60 days old killing 59 out of each set of
60 carriers].

WA CERIIZS) Bk #0ESLIPITIRE (ATCC10708) 4tz BkE (ATCC6538) [f)
AOACAE F-Fi B R AOAC A i W 55 7 i 36 [60 D Bk AR = A FEIL IR = FES, A —MAE
60K, 7 KAEH0NHAAF 59T .

Disinfectant (hospital or medical environment) requirements: AOAC Use-Dilution Method or AOAC
Germicidal Spray Products Test against S. choleraesuis(ATCC 10708), S. aureus(ATCC 6538),and
Pseudomonas aeruginosa(ATCC 15442) [60 carriers testing three samples representing three different lots, one
lot 60 days old Killing 59 out of each set of 60 carriers],

R (BEREEEE 2D BOR: £ E LY TTIRE (ATCC10708) mi 4 ths 4 Bk IF (ATCC6538)
FE SR B (ATCC15442) [IAOACHE F-#i i B AOAC K B M 2 77 ik 26 o [ 60 A A 2=
EARFERIK I =AFE S, — A0 K, F K EH60 N E AT 11594 ]

Fungicide requirements: AOAC Fungicidal Test or versions of the AOAC Use-Dilution Method or Germicidal
Spray Products Test modified with appropriate elements in the AOAC Fungicidal Test against Trichophyton
mentagrophytes(ATCC 9533) [10 carriers testing two samples representing twodifferent lots killing all fungal
spores],

FEEAER: H6 EE E (ATCC9533) fJAOACH: % W 1k 16 B AOACATE FH-F B4 i il A< B FHAOAC
BT 87 B AIG H HAE 24 R ABT R AR B 5 RS [0 SRR AR R A A FRER AR T, R KT
HHHEEHET]Y .

Virucide requirements: Carrier methods as modifications of either the AOAC Use-Dilution Methodor the
AOAC Germicidal Spray Products Test against the particular virus with a recoverable virus titer of at least 104
from the test surface [two different lots of four determinations per each dilution showing inactivation of virus
at all dilutions when no cytotoxicity is observed and at least a three log reduction in viral titer for both samples
when cytotoxicity is present].

AITREFANER : BRI, $ZTEAOACHE HI-FiR ik BAOACH I Wi % 7 i ik B B T AU BAR T35, I
DA T b AT (S Ay B P 220 9104 ES AR S BN FREACT B4 T THIR N SE A I A AR KT
N EIRHRENS KT R, TR IE, JF ELAE H I IR Ak P S i R T R R D =R
HIFEET -

Tuberculocide requirements: Tuberculocidal Activity Method or the AOAC Germicidal SprayProducts Test
modified to meet the requirements of the Tuberculocidal Activity Method againstMycobacterium tuberculosis
var. bovis (BCG) [two samples representing two different lots killing the entire test microorganism on all
carriers and no growth in any of the inoculated tubes of two additional media]. Alternative
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method—Quantitative Tuberculocidal Activity Test (four log Kill required). Products with tuberculocidal
claims that are formulated with quaternary ammoniumcompounds may be evaluated for tuberculocidal efficacy
using any one of the test methods listedabove. However, validation data are required for any test method
chosen. Validation data must bedeveloped by testing one additional sample of the product by a laboratory of
the registrant's choice(other than the laboratory that developed the original efficacy data) using the same
optional test procedure and test conditions as the original laboratory.

® AN ER: X4 HbovisFh (Mycobacterium tuberculosis var. bovis) (BCG)#) % 45 4% B % 1%
BB R & R GA% B TG TRV I APACTS R 58 257 il LA PN AS [RIHE O I A 3% R I A 2 f
A AR E Y I B A AN R SRR TR AE K Y o - R G R T Y (ER
DA BB B KD o A AR GiA% AR FH LG T7 vh 3 2= 3R 007 it A SR A ArT — A 36 732 oY
W ARG IR SR1T, 36 AR AR] — bk 6 7 VA AT ZEREAT BAIE o VM B O N AL A0 3 — e % (I
AR A R FE A B S %), AR5 IR % A8 AR 56 T VR AN 56 SR A T A e e R S —
ANFE R A B S0 IEHR -

® Non-food-contact sanitizer requirements: Guideline 91-30 Method No. 8 against Staphylococcusaureus(ATCC
6538) and either Klebsiellapneumoniae(ATCC 4352) or Enterobacteraerogenes(ATCC13048) on
representative surfaces depending on the proposed uses, including but not limited toglass, metal, unglazed or
glazed ceramic tile, or vitreous china showing a bacterial reduction of atleast 99.9% over the parallel control
count within five minutes.

o NG E IR ESR . B & (R A BRI (ATCC6538) Ml & AF B (ATCC4352) EAI™=S
M (ATCC13048) [1191-3048 #4587, fEAMRERMERM L (UL THEHBERD , BHFEAR T B,
GJE. K ERhaR SR O I, RN, B0 BN H ST AT B $099.9% 41 i b .

® Food-contact sanitizer requirements: For Halide Chemical Products: AOAC Available Chlorine Germicidal
Equivalent Concentration Method against Salmonella typhi(ATCC 6539) [One test on each of three samples
representing three lots, one that is at least 60 days old showing product concentrations equivalent in activity to
50, 100, and 200 ppm of available chlorine]. For otherchemical products, such as quaternary ammonium
compounds, chlorinated trisodium phosphate,and anionic detergent-acid formulations: AOAC Germicidal and
Detergent Sanitizers Method against Escherichia coli (ATCC 11229) and Staphylococcus aureus(ATCC 6538)
[one sample from eachof three different lots, one of which is at least 60 days old, onstrating 99.999% reduction
in thenumber of each test organism within 30 seconds].

® S iEAITHERIER: X T RAE R S FER I (ATCCB539) (1A 2SR i S5 30K
it [=HAER MR MM — RS, A — AR D60R, o/ Mk e FAH24T-50, 100
F1200ppmtI A L] o X T HEAZEEEER 0, RS E Y. SALBERR =801 T8 15 512
Hil7): EFX R B (ATCC11229) Fl4: 3 (44 % 3K (ATCC6538) [AOACH B AIIE v TH #7112 [ =
MAFHER S I —AFE, HAa — MR DAFIR60K, 153080 N AR I8 i A= 1 B e e Figib
99.999%] .

® Additional organism requirements: (applies to specific microorganisms other than those namedby the AOAC
Use-Dilution Method, AOAC Germicidal Spray Products Test, AOAC FungicidalTest, and AOAC
Tuberculocidal Activity Method and not including viruses): AOAC Use-DilutionMethod or AOAC Germicidal
Spray Products Test against the specific organism [10 carriers testingtwo samples representing two different
lots killing all carriers].

® AU ER: GEH T AOACH I -Fikeit: . AOACH Bl % = ik 46 . AOACTR B Wi 45 FIAOAC
AT R TP ORGSR RRE CEY), AR BEXTR E A IAOAC A Al -FFEIREAOAC
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AR R K L0 ARG IR T AS LR TP FERL 3 KT 3R]

® Other, more specific claims include residual self-sanitizing activity of dried chemical residue, towelettes, air
sanitizers, laundry additives, carpet sanitizers, drinking water, swimming pool water,and preservatives.

o B HRHE M AU AR AR E Y. ANEI. SO BEN PRSI INGT. HERE R K. U
@@Kﬂ%ﬁﬂm% H R -

® Other circumstance and variables to consider are confirmatory efficacy testing, organic soil load(one-step
application) claim, and hard water claim (400 ppm).

® ZEERHH S NI AR B A A E RO iR AT IR AT (B R, R 5T K R
(400ppm) .

Alternative methods necessary for special application methods or unique organism testing wherestandard methods
are not appropriate require EPA review and approval of protocols prior to generation and submission of the data.

Xt AR I e — A=A AL G i 7, I LR HEVEANTE FY A #3753, ARSI 2 BRANR AT T 75 ZEEPAXT 7
RHAT I AE .

Several end users in the pharmaceutical, biotech, and medical device industries have modified the log reduction
requirements for AOAC methods. This has been done to reflect normally lower bioburden levels in controlled
manufacturing environments. End users have utilized these methods against their environmental isolates.

#1245 AEVIBORAE ST 2085 b i) — 8 2 T P A2 20 T AOACT TR IR B R B 5K o IXAMB Bk 1 £ 52 4%
FA A P PR v AR ) AT KT IR e 2 P P ABAT B PR A58 4 8 T A X 6 5

Additionally, end users will typically look for a log reduction (at a 104 inoculate level) of three logs for vegetative
bacteria on hard surfaces and two logs for spore-forming bacteria on hard, nonporous surfaces. The log reduction
may vary depending on organisms and conditions tested. Worst-case environmental monitoring data should be the
guide for deciding the required effectiveness of the chemical agents.

WA, 28 S Y G A SRR B R A R SRR = AN S > (FE104RFN KT, FERE R
(RITEFLIRTH b F07 F2 a4 B AT 3 AN o i b o 3o Hial /b e B o A= AR RS A B (AN TR T AR Ak, I
72 25 A B PA I M DB 8L RS T 8 AL 2270 Bl 7 R 2O 4R 3

The AOAC methods are normally used for U.S. EPA registration purposes only. Typically, pharmaceuticaland
biotechnology operations utilize a carrier surface study or a suspension study or both.

AOACT; B H AN T3 [ EPATE M H (10 JCH I il 25 MLV AR AR (8 B AR R T AT 7E B it Fe s
O
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23.0 Appendix VII: EN Tests For Disinfection Efficacy
Bt V. EN R 35 RO R 5

The acceptance criteria for registration efficacy depend on which EU standard is being met. This is thebasis for the
efficacy claims on the product.

TEMROR T 52 bR AEBGR T RFE TN EURRHE . 127 b RCR P B AR ¥
Test methods follow a three-phase evaluation:
K56 77 V238406 =B BOoEAf

® Phase 1: Suspension test to determine basic bactericidal, fungicidal, or sporicidal activity The testprotocol
gives no specific contact time and does not require interfering substances to be added.

® [rEl: B UAE AR . RERBCRETIENE. 5677 RBCH R PR E KA E], thiH
EORIIN TR

® Phase 2: Tests for defined applications:
® [iri2: oIk

- Step 1: Suspension test to determine bactericidal, fungicidal, virucidal, or sporicidal activity The
testprotocol specifies a contact time (see Table 23.0-1). Bovine serum albumin (BSA) is added as
theinterfering substance at 0.3% to simulate clean conditions and 3.0% to simulate dirty conditions.

C St BT DU S A R A R T TR AR R T B (T %23.0-1).
HINO3% LI 1 B 1 (BSAD R T-HRAMIT UBHLA PR, 01 \3.0 0% i 12 25 1 AR
S

- Step 2: Tests attempting to simulate practical conditions, for example, surface tests.
- HTOP: BUUSEBRIE SR, IR .

® Phase 3: Field trial tests (in-situ field studies).

® [ B%3: WIZi (SLHETST)

The following list describes the typical EN tests currently used by vendor companies evaluating disinfectantsfor
registration purposes:

LU ZIZRHA 1 2B AL R 2 =] BAEN A H B TP T 25500 W T R ENAL I
® EN 1276:2009 Chemical disinfectants and antiseptics.
® EN 1276:2009 {27257 5 i 771

Quantitative suspension test for the evaluation of bactericidal activity of chemical disinfectants andantiseptics used
in food, industrial, domestic, and institutional areas (phase 2, step 1).

AT PR il Tl SRBE AL AU AL 2 V8 B0 A 9IS JE8 77 % R M A e ke (B2, %—2)
® EN 1650:1998 Chemical disinfectants and antiseptics.
® EN 1650:1998k %1 2 7111 By i 711

Quantitative suspension test for evaluation of fungicidal activity of chemical disinfectants and antisepticsused in
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food, industrial, domestic, and institutional areas (phase 2, step 1).

TP Tl SREE. 2 FLATUE A A0 278 BRI AN 7 J )% BB s R Bafe s (B2, —3)
® EN 13704:2002 Chemical disinfectants.

® EN 13704:2002 {4231 &7

Quantitative suspension test for the evaluation of sporicidal activity of chemical disinfectants usedin food,
industrial, domestic, and institutional areas; test method and requirements (phase 2, step 1).

TP B dh . Tolky EE ARSI A 270 AR A i Ve 2 oE Bk wlis EAEER (B2,
b

® EN 13697:2001 Chemical disinfectants and antiseptics.
® EN 13697:20014k, 2% # 771 F1 5 & 7]

Quantitative nonporous surface test for the evaluation of bactericidal or fungicidal activity ofchemical disinfectants
used in food, industrial, domestic, and institutional areas (phase 2, step 2).

TP i, Tl ZRE 2 FRATUE HIAL 0 75500 5% B R B e PR A e FLR I E Bl (B2, 28
;7))

A brief overview of the criteria for each EN test is outlined in the table that follows:
FEANENALLG (BRI NGS L3R

Table 23.0-1 Summary of EN Test Criteria for Registration for Established Claims

2623.0-1 CLAfIE R P BREATVE T O ENAG B bR A e 2

Organism type Test Method Test Type Contact Time Log Reduction Pass

AR e 77 i e A (minutes) Criteria
Bt la] (D | SR B SR

Vegetative bacteria | EN 1276:1997 Suspension 5 5

2 R BT A Sk

Vegetative bacteria | EN 13687:2001 Surface 5 4

2 R BT A K

Vegetative fungi EN 1650:1998 Suspension 15 4

7 I BIH AR B

Vegetative fungi EN 13697:2001 Surface 15 3

7 I BIH AR K

Bacterial spores EN 13704:2002 Suspension 60 3

R T B

Users' Protection: Safety Data Sheets (SDS)
ERFERB: 2428dER (SDS)

Wearing gloves is a critical safety procedure when handling and using sanitizers, disinfectants, and sporicides.
Typically rubber or nitrile gloves are recommended for the hands, as well as chemically compatible gowning
materials, when diluting or using disinfectants. Operators that are applying thedisinfectants to ceilings should wear
hoods or smocks and goggles with an ocular cavity fit so that the disinfectant or sporicide does not get into the
ocular cavity. Generally, a rubber apron should beused when diluting a disinfectant product. Finally, sporicides and
alcohol products should be used in well-ventilated areas, or a breathing apparatus should be used, to prevent
overexposure to any volatile actives.

ALFEAME P AR TR VBRI R A 50 S T — PR A 22 e Bt AE MRS LA TV 700, G HE
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FRBEET T8, WA AR . KT 75770 P A2 J2= T0E R 4841 T2 3 S e o B A2 9 3
5 MR R N 5 FT 9 47 IR A LAV 2 R R AR et NR P9 o S AR RV B3 707 I 2 AR R
i AT AN SRR il N4 AR A R R PR T A P S P e i S ke B, DR il B8 R T
AR R AT L

In the United States, the Safety Data Sheets (SDS) and Environmental Protection Agency (EPA) registeredlabels,
as well as any additional toxicological studies from the vendor, are the primary source for additional safety
information. See Appendix V (Section 21.0) for the EPASs safety labeling requirements.

e, ZaBdER (SDS) MMBLIRY R (EPA) VEMHHIARES, LA BRI BT A0S Y 2 AT 7T 40 i 2
— P Z R, EPARERZER MRV (210572) -

Companies that are considering fogging a disinfectant or a sporicide should be sure to have adequate ventilation or
ancillary breathing apparatus while applying in the clean room before operators return to their workstations. The
levels of the active in the clean room should be below permissible exposurelimits before operators return to their
workstations.

5 FE T R B 151 S A (8 P 0 2 ) LB ORAE Vi S A PN, 5 N B [l oA I o7 T A2 8 P HE XU
GHEPIRR E o FESRATE N D IR [R] TAR b 2 Fi v 2 9 BRTE P R R B RAR T S VR R R PR L

The individual firm is responsible for complying with environmental, health, and safety regulationsfor disposal,
storage, and personnel protection within the laws of their respective countries, states,cities, counties, and townships.
Regulations may vary between authoritative bodies within a region, and appropriate due diligence should be

exerted to meet all federal, state, and local requirements.

A AFRINAGHIAEZ ML 1 BAEEZRE SRR TALE . AP BRI I (A2 4
ME o A I A FBUBN LR FIRE W RE AR, AT I8 24 ()R & DAAF 6 T (IR . AT
HTT ISR
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24.0 Appendix VIII: Large-Scale
BE % VI KRR

Gassing Or Fogging Of Clean Rooms
T AR A AL P

Vaporization or fogging of disinfectants for large-scale decontamination is being used or consideredby many firms

in the pharmaceutical industry. A significant amount of published data show the efficacy of this type of disinfectant
system against vegetative bacteria, fungi, and bacterial spores. Chemicalagents commonly used for this technology

include the following:

] 24 Tl AP 22 28 ) AR FH B8 RV B3 U VA BR AR HEAT KU T 75 . KR C A A Bt o
AR 35 R GO0 A0 EEA, B BTG AT R R TR T

Paraformaldehyde
R
Peracetic acid/hydrogen peroxide
R GRS E A
Phenols
LIES
Bleach
BEE
Quaternary ammonia
B S
Vapor phased hydrogen peroxide (VHPH)
A IR
Gaseous chlorine dioxide
AETEMLE
Ozone
R
While gassing and fogging systems can provide excellent destruction of microorganisms present in areas that are

contaminated, such systems do not clean surfaces. Therefore, cleaning is considered to be a mandatory and routine
step in addition to gassing or fogging.

JEVRM RS AL R GERER 315 e 1) X SR AFAE R B E M) SE T AT SR K, (HR X R G I A BETH T & .
B, B TiRAE 2 A, iR — A i AT D B

® Paraformaldehyde

o TERWE
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Paraformaldehyde gas has been used as a large-scale clean room decontamination methodologyfor many years.
Paraformaldehyde is a white, crystalline powder with the odor of formaldehydethat has been used for more than
thirty years to decontaminate laboratory facilities and to disinfect sickrooms, clothing, linen, and sickroom utensils.
The process involves heating of the paraformaldehydeto release formaldehyde gas, which is the actual
decontaminant. (See http: //www.epa.gov/pesticides/factsheets/chemicals/paraformaldehyde_factsheet.htm for
more information)

RPESAEAEOOE RS EHECH 25, 2RPBA-MEOSESERR, APk, HT
I W5 KD WRREAE b K B e =, BE R 2 R, B
PR, e SERR I RER (E 215 B 2 Mhttp:
Ihwww.epa.gov/pesticides/factsheets/chemicals/paraformaldehyde_factsheet.htm)

The gas is created inside the room, normally by use of a pan and a heating element. The gas isthen spread
throughout the room by portable fans that are set up prior to the creation of the gas.

WAAAE S N, A PRI SR JE R TECE AR AR A BRI RS A XU e A
FREA S5 [A] o
Paraformaldehyde gas microbial destruction claims through the U.S. EPA are limited to what would be termed a

high-level disinfectant, sanitizer, or fungicide. However, as with many other agents, sporicidal reduction has been
obtained in clean rooms by many firms worldwide.

5 FE EPAREAE (5% 2 28 HIE AR 2 E W28 K W BR T RO RO — Ry AT 0 R 7 B B 1A 71 o
SRTT, EIAE V2 e R R, R IR AR WA i N T R

While effective, Paraformaldehyde is an older methodology that has been replaced by most GMPfirms with current
more modern chemistries and systems. Characteristically, Paraformaldehydedecontamination leaves concerning
residuals on all surfaces (as defined by FDA) and requires the utmost safety concerns for its implementation
realting to human health. For these reason this methodologyis declining in use in the marketplace.

REAM, ZRFBELRE FBOE 200757, S22 HGCMP A =] H AT A2 R 48 AT
FDASE Y, 2 5 H B BRI RP AL PSR AT 3R i B PR R, I HLBESR R ORBIR B 1t 25 18 LA Y A i 1)\ A
e et . T IX A, AT R HT D .

® Wet Droplet Fogging i3 Z AL,

Wet droplet fogging has been employed in a variety of industries for many years and is a proven technology. This
method involves the generation or vaporization of small liquid droplets from achemical agent that is placed into an
air steam by a generator that is linked to a fogging device.

ST AT A 29, B FRAE AR, ZNTNENRE—NRAESREFZHEEMIE, KAES
K A0 B s N T R

Droplets usually range in size from 10.0 to 25.0 microns. The chemical agent is slowly dripped intothe stream of air
in the fogging device. Various fogging devices are placed strategically throughoutthe room, and portable fans are
used to circulate the droplets throughout the room. Chemicalagents such as peracetic acid and hydrogen peroxide,
sodium hypochlorides, phenols, and quaternaryammoniums are normally used and chosen based on the type of
antimicrobial action that is required.Efficacy is based on the fogging time and the chemical agent used. The method
is versatile, as end users can decide on what agent and what fogging time should be employed. Antimicrobial
claims can range from sanitization to sporicidal, depending on the chemical agent used, and have been obtained by
both registering companies and GMP forms worldwide.

TR70 JG 1 i v 71 75 ) 2 107 /119



TR70 Fundamentals of Cleaning and Disinfection Programs for Aseptic Manufacturing Facilities

BRI 2910.0225.000K » (AR AR A BI Z R E N ISR . el 2 SR E
I ARAE S RN A5 ) XU SR ARG AR B A 55 (B N I 38 A AL 2R I S A S e &L IR
SR Byl MRIEPTRR IPURAEMIE FR SR . H RO BT 25 P IR T 1 e A5k P £ A 2271 o
o BRI, O T A e (IS AE 25710, 2 KM ARIEPT Ak aA7m), it
Tl EM R WA DA K AR AR R RVEE A, 9F B 28 iR 24 AT 25 FIGMP 2 7] 3k 45

The goal of the fogging method is to lightly coat all surfaces with a thin but constant layer of chemicalagent for an
extended period. This type of decontamination is considered a wet or aerosol process ratherthan a gaseous process.
Wetting of surfaces reduces decontamination times, dry times, and release times. Normal fogging times range from
fifteen minutes to one hour, and release times are normallyvery short, also ranging from fifteen minutes to one hour,
or when all surfaces are dry Once inhalation concerns are acceptable, end users could enter areas and dry any
surfaces that are not completely dried.

FACTTEN H br e A S B BT 2R 2 5 M B3I E o A [ ) — PR DR R SR ARG I ] o IR F 34
RN A RAIBIE BRI %, AR5 IEPRER W] DA VB T3 8] L A ) RORE 5 [a] o 3
W S AL VG 1570 Bl B — /N, RO (B8 AR R, JEE AR5 P B — N, B A R
AT G — ik BT MR ARAE, B2 H1 it RES HE N 21 X 38 N I BRI R 58 4 TR T 71

But this should be done with the utmost concern for contamination of such surfaces.
ERESRT 275 78 40 % FiLJR AR 4215 B SR T AR 0 T AT B0

Depending on the chemical agent used, corrosion and residual can be controlled. However, with overuse and
without manual cleaning procedures, residues can build up over time and corrosion can occur.

FRAEAE FH A 2V 5500, nT DO Jg iR B AT 48] o SRTT BE A AN A N T 7 vERT, TR BT 5
Fled AT, SRATR .
® Vaporized Phased Hydrogen Peroxide (VPHP) it % fb 5 787K (VPHP)

The vapor of hydrogen peroxide is noncarcinogenic and breaks down to water and oxygen, thereforeeliminating
corrosive residues that are inherent with other traditional methods of large-scaledecontamination such as
paraformaldehyde gassing.

WA ERINABR, DRERBUKFIE S, Bk, AFAEHE R B iR 48 VA B A M Y,
BB

VPHP systems generate a low level of vaporized 35% hydrogen peroxide (250-1200 ppm) intomanufacturing areas

through portable or fixed distribution systems. In the vapor phase, disinfectionmay require longer times compared

to the traditional method, depending on the number of VPHPgenerators, the size of the area to be treated, and the

required contact and clearance times. Vaporis continuous is emitted through dispensing heads in an attempt to

distribute the vapor and provide sufficient vapor in all areas to destroy microorganisms.

i ] e EUEHE L R G, VPHP R0 A1) /0 5 35%id 4 A0 S 75 1K(250-1200 ppm) BB R A 7= X 3
SARGINEMEL, EVALPIBL PTRER E AN Rl B, KB T VPHP R LS B, ol # X
SRR /ISR T 85 S B A R 7 Vi N 1) o 270 0 70 e S S S AU L LR 701 3 P 5 DX S B R W 1 25
TR AT K IED o

The distribution of vapor within the room can be verified with hydrogen peroxide sensors or chemicalindicators.

A LLE I I S S AR R B 4R s FRIE S 5 18] Y 280 3 A o

The VPHP process of decontamination, while effective, is still considered a disinfection step ratherthan a
sterilization process. Implementing this type of disinfection system should be done with appropriate safety
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precautions. Leaks to the external environment and clearance time should be tested and assessed properly to assure
safety. The VPHP system may require air-handling systems to be shut off and doorways and return vents sealed.
Release times for human intervention mayrun from two to four hours, depending on the size of the area and the
length of the gassing process.

VPHPiH R Id e, B, EHEVSAD Y —MiEsd AR KE TR RAEE M) 28 it T St
XM RE S AS IR A1 T I )M AT BRI 8] I Al DA R 2 4. VPHP RGBSR I R 48K M,
[T ANEREE B AT SR VRN T PR SO 8] g 24/ N, BT DX RN A R K

The effectiveness of VPHP systems has been well documented in isolator operations for manyyears. However,
isolator operations are smaller, are sealed, and have evacuation systems that canremove and scrub the volatile gases.
The use of VPHP in a large-scale, open manufacturing environment has also been very successful and unlike UV is
effective in the presence of shadowing.
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However, conclusive studies proving validation of the system in this venue are specific to the operationand the
setup where it will be used. Each area should be assessed for effectiveness in its ownvalidation study. Although
large-scale VPHP has proved effective, it is not a cleaning step. Residues,particulates, foreign matter, and pyrogens
are not cleaned or removed from the environment in theVVPHP process. Therefore, routine cleaning of surfaces and
equipment is considered mandatory even when VPHP is used. VPHP then serves as an additional bioburden
reduction step either before or after cleaning. A large-scale VPHP system used before cleaning would be
considered a sanitization step and should be followed by a mechanical-action (wipe and mop) application to the
surface.
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A large-scale VPHP system that is implemented after a mechanical cleaning step (wipe and mop)would be
considered a final disinfection step.
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B,
® Gaseous Chlorine Dioxide S& &ML &

Gaseous chlorine dioxide is another available alternative for gassing. Of the methods already discussed,it is most
similar to paraformaldehyde or VPHP rather than wet droplet fogging, as it is agas product. Application to the area
to be decontaminated and to the surface is accomplished much the same way as the VPHP gas processes. Basic
differences in the products relate to corrosion, residual,safety, and setup.
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To disinfect a room, gaseous chlorine dioxide is precipitated into the area to be decontaminated via a generator and
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dispersion heads. These systems have been employed in many industry settings and are now being considered as a
possible alternative for GMP operations.

LRSI, WA ARSI B S A RO EXEA . XPMRFGOLAEZ D
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® Ozone Gas 4

The use of Ozone Gas ia another alternative for gassing small or large scale operations. Ozone ismade by adding
high voltage to oxygen. The system uses a high concentration of ozone gas that bintegrates a gas generator to emit
the Ozone to the area to be decontaminated. Normally the design specifications for the system included an ozone
gas concentration of 200 ppm or more,relative humidity of 80% or more, and a treatment time that is determined by
the size of the area,the inherent bioburden and the obstructions contained within the area. These systems have
beenemployed in many industry settings and are now being considered as a possible alternative for GMPoperations.
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Whenever chemical agents are used for large-scale gassing or fogging of clean rooms, safety concernsmust be
addressed. All of the agents discussed can result in injury or death of personnel if proper precautions are not taken
to ensure the containment of the chemical agent to the intended areas.
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For many of the agents discussed, residues that are left behind on product-contact surfaces are also a significant
concern and must be evaluated.

XHF IR I KB I BRI 5 AR5 AR R R B — DN E L, 2Tl

Although these methods of decontamination are effective, they should not be used to replace a routine program for
cleaning and disinfecting the clean room areas. If they are used as the standard practice,they should be validated to
demonstrate their ability to achieve an appropriate level of bioburden reduction. This should be performed taking
into consideration the material of construction present in the clean room areas.

JE X BT T T VR A RN, SR E AT AN BE AT 7ol A B 1 = X AT RE e o A SR AT AR i s
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It is also important to consider the source of these organisms, for gassing will only remove what is present and may

leave behind moisture, allowing for further proliferation if the causative agents havenot been removed from the
area.
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