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{1116 Microbiological Evaluation of Clean Rooms and Other Controlled Environments, USP
32 page 608. A complete revision is proposed, including updated clean-room classification
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T HIZ

T F#i

Microbiologically controlled environments are used for a variety of purposes within the
healthcare industry. This general information chapter provides information and
recommendations for environments where the risk of microbial contamination is controlled
through aseptic processing. Products manufactured in such environments include
pharmaceutical sterile products, bulk sterile drug substances, sterile intermediates,
excipients, and, in certain cases, medical devices. Aseptic processing environments are far
more critical in terms of patient risk than controlled environments used for other
manufacturing operations—for example, equipment and component preparation, limited
bioburden control of non-sterile products, and processing of terminally sterilized products.

SIVAT T ERTIIFEA 2 BO T, AR S - RBEEZHEHA LD, 2o
—EIEHOTE <1116> 13, MEBRIEEIC L 27 aky v o 7 EE L TBAEMIBY D Y A 7 %l
HT 258 DOBREIZOWTOFEREHIEL 52 50D TH D, TDO L9 REFRICBW TGS
NOEEE, ROL S RbDONEEND,

- MEREESES  (pharmaceutical sterile products)

- MR N1 7 (bulk sterile drug substances)

- WP RA (sterile intermediates)

- U INA (sterile excipients)

(BDFEOBZAITBNTIL) BWEOEZRSE (sterile medical devices)
WHBEEC LD T oty v o 7 ORI, MOREEEICHEHT 2E B S U2 EREE (controlled
environments) 2 VD &, BEASDO Y X7 OBGENG | (XANICEE RO THDH, MOREEED
Bl & LT, BRSO oD YA | 9!541&-%%[%0)%' FRDSERT BT A FN—F EH BLO
RASRE A O T vy v I RDH D,
(FRHIE - USP38 TlE., ZOHIFHIRELTWS, )

1.2 EEBIEEIC X BEEORER

In this chapter, the type of aseptic processing is differentiated by the presence or absence
of human operators. Aseptic processing in the absence of human operators is
termed advanced aseptic processing. Microbiological requirements for aseptic processing
environments staffed by human operators must be especially stringent. [NOTE—A
glossary of terms used in this chapter can be found at the end of the chapter. ]
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DEIZRBNT, EEEBEEICIDZ T oty T OX A 71, 1EXEE (human operators) DA IE

CRYVRGET>TND, FEEDOHFELRWVERBIREC L 27 vt v o0 7 & SEHnI
E@@/‘F/f/:of B 77t 2272 (advanced aseptic processing) " & B9 5, EXEH DBLIE S A5 (staffed)
HHIRIFEIC LD T vty U TREOHAEDFRIZRIT, L VDI L Ladudzs i
W [E - ZoTMEA SN TV HEEOMBIL, EoKbY BT, ]

Z DSy USP38 DFLkIE, FELOD PR A i LI E A AEE STV D,
In this chapter, the type of aseptic processing is differentiated by the presence or absence of human operators. An advanced aseptic

process is one in which direct intervention with open product containers or exposed product contact surfaces by operators wearing

conventional cleanroom garments is not required and never permitted. [NOTE—A description of terms used in this chapter can be

found in the Appendix at the end of the chapter. ]

OB, MEEEEICL S Ty L IO X A 1L, ME¥HE (human operators) DA HEIC LV K4y &21T-> T 5,

SRR I M BRI L A T e AT D I ) — L — AR A SR LIRS IC L - C0 O LR ARG 50T

MR S AR i & EH R AERMLE L ST, DR L THIND Z ERRWVWTBERATHD, [[E—ZD®ET

5

EH &N HREodIE, EoKb Y o Appendix TH2 Z &8 HkD ]

FRAETE © “advanced aseptic process”  (JCHERYZRMEEEMEIEIC LD TR R) WO ERELFT LI ENEREND,

The guidance provided in this chapter and the monitoring parameters given for
microbiological evaluation should be applied only to clean rooms, restricted-access barrier
systems (RABS), and isolators used for aseptic processing. 1SO-classified environments
used for other purposes are not required to meet the levels of contamination control
required for aseptically produced sterile products. The environments used for nonsterile
applications require different microbial control strategies. (it : uspsg & L)

DFIZHGZBNTNDHA L2 A LAERNFHE DT DT =5V 73T A—=21E, RO
HOIZX L TCOHmEH 5,
« 7 U —2 L —2\ (clean rooms)
« T T A (T 7 EBAFIRNY 7T — « 2 AT A ; restricted-access barrier systems ; RABS)
- EREBMEECL DT ey Vo TITHET T A Y L —4
(isolators used for aseptic processing)
ﬂﬁ@ HANZEERH T2 1ISO TEHOIT SN TWAEREEIZIT., BEEEEIC L B3 2 M R 3K
BRI YA L~ W BB D 2 LITER S, IFEEA~DOEH DT S
DEREEIE. DO TS S LB TH D,
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3 MW (sterile) & EWHEBIEIEICL D (aseptic) DIRF]

A large proportion of products labeled as sterile are manufactured by aseptic processing
rather than terminal sterilization. Because aseptic processing relies on the exclusion of
microorganisms from the process stream and the prevention of microorganisms from
entering open containers during processing, product bioburden as well as the bioburden of
the manufacturing environment are important factors governing the risk of unacceptable
microbial contamination. (it : usp3s &1 L)

The terms aseptic and sterile are not synonymous. Sterile means having a complete
absence of viable microorganisms or organisms that have the potential to reproduce. In the
purest microbiological sense, an aseptic process means one that prevents contamination by
the exclusion of microorganisms. In contemporary aseptic healthcare-product
manufacturing, aseptic describes the process for handling sterilized materials in a
controlled environment designed to maintain microbial contamination at levels known to
present minimal risk. (% - uspsg &l 1)

HER & L TRRINTON DRI OEHKGIL, Sof&PETE (terminal sterilization) & VD &, T0 L A%
EEEEIC LD 7 mEy o Ik v iESh T D, BREBIEECL D Yoty v 7T,
7aE ADPEIL (process stream) 7> B DIRAEM DOHEER (exclusion) &, F'm& v 7T T 5D
[HIOBH A A28 D A2 TL DMAED OBLIEIKAFE L TV D O T, B-EEREEDNA A —F 0 &
FRRICELSL DA AR =T A3 AR WG ) 2 7 2 0T HRF- & L TEET
HD,

[HEEFRIEEIC L5 @septic) | & [HEE Gterile) | 13X, [RIZRFETITZRV,  TIEE (sterile) | &%
B4 (reproduce) D RJBEMEEZ AT 5 TAEGFRERNI ZFFOMAEM &H 5 VNI ZEWY) (viable microorganisms or
organisms) | DIEE7RIETFIE (complete absence) OIRAEZAFFHOZ & A E L T\ 5, AW AR 728k
EIBWROIIR., T HEFHREEIZL 57 08 A (aseptic process) | 1E, AR DHEFRIZ X - TiEH
Qeafhi< & 75_’%1% LTCW5, BUEDOERFHEBRIEEIC L 5~ A 7/ oRGECIx, T
ﬁ%ﬁié(&wm)J@\ﬁi%ﬁm%%$@UX?%%?:&ﬁﬂ%hf“évaKﬁ
FF9 % L O ICEREF ST HIEIEREE (controlled environment) (233N T, JHEHE DO E T K 5 7
nEATHDLEINTND,

REDaAL b “aseptic” OHEEIL, BUETIEL “BEEBRIEEIZLD” L0 BRCTHEH STV 523, 1965 424 KT
SRR TR TRIERIZR ) LW O FERRH ST, Thid 20 it o g E, KEOABRFIE TH 72V a7 -
U A& = EEAl (ARBEIAERNR D THD) T, FRFMEREOMEELIT > T, FINOMIDELHIMICHmD I &
EBRT S, “sterile” 1T ERICEINTND LI [RER] L0 BIRMR,

AU, TRBOMAD DY £ ()_ LT HZE LT L. Hrds L OYTENI S d‘rit’fﬁ\o CT*L\
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14 BEE=F ) VT ORR
In any environment where human operators are present, microbial contamination at some
level is inevitable. Even the most cautious clean-room environment design and operation
will not eliminate the shedding of microorganisms if human operators are present. Thus,
an expectation of zero contamination at all locations during every aseptic processing
operation is technically not possible and thus is unrealistic. There are no means to
demonstrate that an aseptic processing environment and the product-contact surfaces

(USP3BEM Monitoring locations should be determined

within that environment are sterile.
based upon a assessment of risk.)  Although manufacturers should review environmental
monitoring results frequently to ensure that the facility operates in a validated state of
control, monitoring results can neither prove nor disprove sterility. Because of the
limitations of monitoring, manufacturers cannot rely directly on monitoring, statistics, or
periodic aseptic-processing simulations to ensure a sterility assurance level.

(USP38 Cld, LELOFRINE FlEZ Iz 7= —CANBIN S v7z)

YEZEE (human operators) 2N T/ET HERIE TlE, &5 LUV TOMAEMIEYIL, RO LD TH
Do RBDEBEZILST2 7 V= V—LBREEORGH EIF(ETH > T 2, MEEENFET D
DTHIUL, FAEMOREBUITHET 5 2 LTk, Th i, H O L MREBRIFEIEICL LT
aty v OEERIC, HOPHEFTTIHEYE R (zero contamination) & HARFT 2 Z & 1E, HiIk
HINZARATRETH VD . TN AIFHENTH 5, BEBIFEICL DT ney VU TBREE L. 20
BREINIC & 2 MR BRI Th 5 T L R AT 5 DIEEK ThH D, (SPE =y
U 7ENE, VA TEARA MIESWTRET L2 L, ) BB T — N Eh
72 BIIRAE (validated state of control) CTHEE SALTWD Z L ZMEND H72012, BEH (manufacturers)
THEBICEREE =2 ) VR Z L E 2 —d RETHLIN, E=2 Y U ZRERIE R (sterility)
ThHZLENFETH2HDTH, KGET 2D TH2R, E=% U U 7ORFOT-DIT, Rk
BIx BT=F VT BEE O D VITEERENELRIE L~V 2 FED D B 72 3D O TR 7o BE R A
BB 7oty 7D I 2 b—3 9 2 (periodic aseptic-processing simulations) (& ELAEZFIICHE 5D 2
ST,

15 BRLBEMT=25 Y > 7 Ol
Environmental monitoring is usually performed by personnel and thus requires operator
intervention. As a result, environmental monitoring can both increase the risk of
contamination and also give false-positive results. Thus, intensive monitoring is
unwarranted, particularly in the ISO 5 environments that are used in the most critical zones
of aseptic processing. (it : USP38 X il 1)
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Bt =2 U 7%, @, A (personnel) [ZX - TITbHO DD T, ANDITTE (operator intervention)
ML 72D, FORRLE LT RET=X U U7X 065D U A7 & % L THEGME (false-positive)
FERELH XDV AT OMGTEERIES, Tz MUER72E =4 U > 7 (intensive monitoring)
I RS, WEIBEEC L2 T a e y Y T ORBEERY — L LTHA S S 1S05 B
WZBWTIE, AYE722H O (unwarranted) Td 5,

1.6 BEICHFET 2MEDOBREREBOER

A number of sampling methods can be used to assess and control the microbiological
status of controlled environments for aseptic processing. At present, nearly all of these
methods rely on the growth and recovery of microorganisms, many of which can be in a
damaged state caused by environmental stress and therefore may be difficult to recover.
The numerical values for air, surface, and personnel monitoring included in this chapter
are not intended to represent limits or specifications but are strictly informational. Because
of the variety of microbiological sampling equipment and methods, it is not scientifically
reasonable to suggest that the attainment of these values guarantees microbial control or
that excursions beyond values in this chapter indicate a loss of control. ik - uspss » L)

EEEEEIC L D 7 ety v 7 ORIl S VT BREE O F RO 7R IE O FEAM & Sz, 245
DY 7V 7 HEERERT 2 2 L0 KRS, BUETIE, TN O DOFIEOKRNL, HBAEH DL
R (growth) L[EITE (recovery) (ZIKFT 20D THD, @ik choossicfrEss) AN DOZ <
X, BEAZZ T T2IRAE (damaged state) (280 . ZAUIEREA ML AITERNT A HDOTH D, £l
Wz, BINANELRGER DD, ZOEICHEENDLZER, Kil, BIORADE=ZY 2D
DEE (numerical values) 1. FREEME (limits) 5 WMIHES (specifications) ZHEnd 5 2 & &2 Eik L C
BOT, [FRICVESND D TH D, Hx R2WEMTFIRY 70 TR L TIERH DD
T, INOHDEEZFERT D Z ERWEMTFRERELRIET S22 L, HDHWIE, 2O
<1116> OFAE % Z 72— BN (excursions) 723, B ERIRBEDHEI: (loss of control) % 7RIE L CU>
5 ET DT IR BRI R AR 2,

1.7 5%EXER (contamination recovery rate) 0D¥|xEFUEME DMESL

The assessment of risks associated with manufacturing environments must be made over a
significant period; and in each case, contamination recovery rate criteria should be
established on the basis of a review of actual findings within the facility. The objective of
each user should be to use contamination recovery rates to track ongoing performance and
to refine the microbiological control program to foster improvements. When optimum
operational conditions are achieved within a facility, contamination recovery rate levels
typically become relatively stable within a normal range of variability. (i : uspss &fF L)
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BEWD B 5 A Gsignificant period) (24072 - T, REBRERICED D U A7 O i Z LR iE7e &
R, TR, ENENDOREBNTHONW T, Bikhiiax N O FERDOFIERER (findings) 1ZHS1
T, {54 R (contamination recovery rate) D ERUEE A TENT T HZ &, HFa—VF—DHK LT3
FTi. KGRI MERE 2 3B (to track ongoing performance) L. EZ{EHE SE 572012, ﬁ”ﬁ(i%iﬂ’j
EHE=ZY 7 ZUEMT 57200, {EREICRAZ T2 2 &, R 7 B ESRIE 0 M ikhiak

TEMR SN TOWDHEE HREIERO LULd —iRHIZ OB FPAP J:l:%&ﬁ'ﬂﬁ
ET D,

18 ZBRY V7Y v S OEEEDOER

There are no standard methods for air sampling, and available literature indicates that
air-sampling methods are highly variable. It should not be assumed that similar sample
volumes taken by different methods will produce similar rates of recovery. Many factors
can affect microbial recovery and survival, and different air sampler suppliers may have
designed their systems to meet different requirements. Also, sample-to-sample variation in
microbial sampling can be extensive. Limited data are available regarding the accuracy,
precision, sensitivity, and limits of detection of monitoring methods used in the aseptic
processing of healthcare products. @ik : usPss &A1)

R TV T Gir sampling) (ZBE$ DARHERY L FIRITFE L TOHRVWO T, 27~
T IEZ, FEREITER A2 RITED I RSN TCWD, B ol HEIC K> TRIL K S e
NVEZTIRT D52 &N, TNERU LI REINREZAET D Z &, (RET DI ERHBRARWN,
WAEMOEUL L AFICITZ L ORTFREEERIFTHOTHY , =7 — - o 77 —DitaH
INFTRIUT, RIS TCBREFIHIZABE L TV D LS ROV AT Laikatd 5 2 L1225 Th
A9 FRRIZ, A7) o 7IZBIT 58 7V OZ S (sample-to-sample variation) (%, 7>72
WRERBDTH D, ~NATTREOERBIEE LD 7 ny v 7 THATE=2Y
VT FIEDOIEMES (accuracy) « FEEE (precision) | JE&FE (sensitivity) & L CBRFL (limits) (2B L TiE
FhET —H D ANFEDRHKIR,

1.9 HREY 7Y v S OSEHEDOER

Surface sampling methods are also not standardized. Different media are employed, and in
the case of swabs, different results have been reported for wet and dry swab methods and
contact plates. Replicate sample contact plates should be expected to give similar results
under identical conditions, but rates of recovery have been reported to be both lower than
expected and highly variable. In general, surface monitoring has been found to recover
<50%, even when used with relatively high inoculum levels on standardized coupons. In
actual production environments where organisms are stressed to varying degrees, recovery
rates may be lower. (it : usP3s & L)
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KOV 7V T IES FERB LD ST, BRa BB EH S, AT 7054
Wik, NEMEB L0 R T 71k L THEER (contact plates) | (2D TR o 72 fk 5 &
DT EMHEIN TS, HEAEHR OB K LY 7L (replicate sample contact plates) 1%, ERAHRY
REMETTIIEUT O/ RE 5220 2 LIRSS b DO TH D28, BITCGRITHIAHE X » 27
DL, DORELSEHTHZ EnWMEINTND, T, REE=FV 7%, EELS
AT FBR T (standardized coupons) (27372 ) DEIREDH 28R L CEH L7 TE 2, 50%LATIC
25 2 EBMBENT VD, MEMDRA RRREICA b L 2 E2%ZT T 5 FZEORUEBRSL Ti3,
FIERITZEN LY RN D LR D THA I,

2. ADVANCED ASEPTIC TECHNOLOGIES (43 i 41 B # VL HL 1)

Advanced aseptic technologies can be defined as those that do not rely on the direct
intervention of human operators during processing. At present, technologies such as
isolators, blow/fill/seal, and closed RABS (designs that are never opened during setup or
operation) may be considered advanced aseptic technologies, provided that direct
intervention by gowned personnel is disallowed during processing. In recent years, isolator
technology has found a broad acceptance in healthcare manufacturing. Isolators and closed
RABS effectively separate the operator from the critical aseptic processing environment.
Because these systems substantially reduce contamination risk, their microbiological
control levels are higher than those of conventional clean rooms that have the same

particulate air classification level.

(USP38 Tlid, FHEERNSRD X 912 T &3 TW5 : that have comparable particulate air classification level, for example, 1SO 5.)

S e HE R EYEER (advanced aseptic technologies) 1, 7 12 v o v FHICVESESE D EBEHI 72 1E
(direct intervention) [ ZAKAF L7ZRWEET & WD KO IZERT 2 Z LMK D, BIRFATIX, 714V L
— X (isolators) \ 7 E—7 4 /LI =)L (lowfiliseal) , T LTI/ B—ARTT A (By 8T v 7R
((=LH ﬂ%b’(ﬁﬁlﬂéﬂiﬁ“m#kiﬁof%é%@) . SRR B EE T E LTHERAD
NEHDOTHY ., ZHHIFER LIAEEE L DEENRIER T 0t v o o THICFFAT S 4L
@wiﬁmﬁofwéﬁﬁﬁ%éoﬁi\74VV~5&mi\wa&7%%®%mTE<
BHANRENTND, TAVL—2BL0 a—X N5 7R3, F¥EE %, EEREFHEEEIC
570ty v TERENSRINITHES D0 DDV AT K, 15U A7 & KIEEIZH
YEEDLHDOTHDLDT, ZDOWEMFRIER L ~LiT, [ CRE SN2 225051 E L~V %
Fpo (VPR TR 2 13 1S0 5.0 K 5 72 AHM T BRI T DZELIEGE Y T AD LAYV EFED )

WEHTID 7 1) — 2 JL— A (conventional cleanrooms) DZFALE DV &, LA ENBD LD,
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3. CLEAN ROOM CLASSIFICATION FOR ASEPTIC PROCESSING ENVIRONMENTS
(EBEREE LA T uy VU TBREDTEDD T U — 2 — AD%EHKST)

The design and construction of clean rooms and controlled environments are covered in
ISO 14644. This standard defines the performance of a clean environment with respect to
the concentration of total particulates per unit volume. ISO 14644 stipulates the total
particulate counts allowed for a clean environment to meet the defined air quality
classifications. The reader is referred to this standard regarding the design characteristics
and certification of clean environments. (it : UsPsg i L)

7 ) = — A3 LOVE B S U7 BREX (controlled environments) D% 31 & 783 (design and construction) 13,
ISO 14644 TV PN T\ D, ZORIEZ, BAEMSH Y O h—Z VR HORET, 1K
FEEBRBEOPEREZ BT LTV D, 1SO 14644 13, & DIBTHEEREEN, BUE S 72 22K E DO
RIZBET 2N ONT PR SND M —Z AR 2 HE LT D, Z O (3 USP <1116>)
atte NiZ. 7 U — 2 — AEREEOFEGH EORF (design characteristics) & FRRIE (certification) (2B L
Tid, ZoREELZSZRINTZ,

3.1 AWRT L IRAEER T OB

Pharmaceutical manufacturers are concerned with nonviable particulate contamination in
injectable products (see Particulate Matter in Injections { 788 } ). Unlike microbial
contamination in which experimental data suggest that humans are the only significant
source, nonviable particulates can arise both from humans and from processing equipment.
Studies indicate that gowned humans slough particulate and microbial contamination at a
rather consistent rate. However, the relationship between microbial (viable) and nonviable
contamination does not hold for particulates shed by processing equipment. Where
equipment is the primary source of particulate matter, the resulting particulates are
essentially all nonviable. (i - uspss L)

= 3 AL L& (pharmaceutical manufacturers) [, VESF A (injectable products) H OOFEHL T~ (nonviable particulate)
BEICE DR > T2 (Particulate Matter in Injections, USP <788> &) , #AEMEYIZ A D
HINERRGRIRTHDLZ 2R LT ERT — 002D L3R | WKL (nonviable
particulates) 1%, A& 7 AMEHT HEEOWM GNP OHAET H, BRELTEANEL LA
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BLTORRDOEIS T, R EMAEMIBRE T2 2 L2, IR TRENTND, Ll
IR G BRAEW (viable) & ERIT- (nonviable) DTEHLDPALRIL, 7' BB AT DRI L - T
BRI L CTHZEDRENRTZINTWD D D TIEZRW, HEEFASRL D 72 5 3 AR (primary source)
ThHhoHrHE. TINLAELLRTIE, AEICETHIEEFRLT (nonviable) T D,

The argument that if fewer total particulates are present in a clean room, it is less likely
that airborne microorganisms will be present is true only if human operators are the source
of particulate matter. It is not possible to clearly distinguish between background total
particulate contamination generated largely by mechanical operations and the total
particulates contributed by personnel.  Grix : uspss & L)

H LY U= b—A0 b =% VRV 20T UL, 225 A2 (airborne microorganisms) 73 1E
ET HAREMEMRNTH A D & T Dl (argument) 1%, BRL TR AT VEZESE (human operators) T
HDHEWVHIGHRICOBRKONSEDEDTH D, K/ DSFEIESRS (mechanical operations) (2 & V) 84
LTCWANY I 7T RO M =2 Wi 15 & | NI K> THRAET D b—F AR D %
M XNT 5 Z LIIARAIRETH 5,

32 MEER C—RAOTHERINE 7V —r V—LbD%RK
Thus, it is both commonplace and proper for clean-room environmental monitoring
programs to consist of both a total particulate component and a microbiological
component. Table 1 describes the clean room classifications commonly used in the
pharmaceutical industry. The pharmaceutical industry uses clean rooms of ISO 14644
Classes 5-8.

(USP 38 IX, FHENARD L HIZEFT STV %, ; Inaseptic processing, clean environments of
ISO 14644-1 Classes 5-8 are typically used.)

FNPZ, 7V = N—LRET=X V7 7ar T AL, P—Z BRI E 5 (total particulate
component) & FAEM) I EESR (microbiological component) D 7 DEESEIN G725 LN ) — iR THDO%
Blabobled, 1T, WEERTHRIHEMSND 7 ) =0 —LD%ERZR~T2H O
Th s, HIERTIL, 1S0 14644 O Classes5 705 8 £ THMHT 2,

(USP 38 1%, THESNKDO L HIICEEINTWS, ; EEEREEICLS T vy 7Tl
ISO 14644-1 Classes 5-8 D7 Y —yfﬁl‘mwﬁ&“a’a&:&‘ﬂ% SNnTW5D, )
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Table 1. Airborne Total Particulate Cleanliness Classes?

R 1. ZEh TRl TG 7 5 % @

ISO Class? ﬁjd_(ifii Particles 20.5 um/ m?
ISO5 Class 100 3520
ISO 6 Class 1,000 35,200
ISO 7 Class 10,000 352,000
ISO 8 Class 100,000 352,000,000

% Taken from I1SO International Standard 14644 Part 1, published by the International
Organization for Standardization, May 1999.

ISO [EBEILHUE 14644 Part L 7 DEIR L7 b D TH D, T 4T 1ISO, May 1999 (2 L h AFl =i
HbDOTHD,

® The four ISO 14644-1 classes correspond closely to former U.S. Federal Standard 209E

classifications. The relationships are 1ISO 5/Class 100, ISO 6/Class 1000, 1SO 7/Class
10,000, and 1SO 8/Class 100,000.

VLRI U.S. Federal Standard 209E (Z1%. 4 > ® ISO 14644-1 7 T A EEEICxH S LT 5,
Z O BfRIZ, 1SO 5/Class 100, 1SO 6/Class 1000, 1SO 7/Class 10,000, % L < ISO 8/Class 100,000
TH D,

33 T7AVVL—FBIVPI/n—XRTFTT R

Isolators and closed RABS present a different picture, because personnel are excluded
from the aseptic processing environment and manipulations are made using
glove-and-sleeve assemblies and half-suits made of thick, flexible plastic (such as
polyvinyl chloride or synthetic rubber). Personnel have far less effect on the microbial
quality of the environment within an isolator enclosure than in clean room environments.
Some users have chosen to operate RABS in a manner that allows open, direct human
intervention. In an open operational state, these systems are more similar in operation to
conventional clean rooms and therefore cannot be considered advanced aseptic processing
systems. In an open RABS, the ability of operators to adversely affect microbial
contamination risk is higher than with closed RABS or isolators. (i : uspss &A1)
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TAVL—=FBINIm—A T T RX, BRoTFEEZRL TS, Ziud GUE: 71 Y
L—X3) BE oty v ZREND ANZHERR L, BD BRWEZE (manipulations) &, <, Z
PHEDOHLTTAF v (RUElLE=—, HLVEELILOL IR D) hbab T n
Jra—=7+« ZAU—7 +« T 7 U (gloveandsleeve assemblies) &/ N—7 ZA—YZFH L TW\5015
Thd, NI, 7V =2 —LO85 L LT, 714 Y L—FZONES (isolator enclosure) D EREE
DA TFHIEIC, Jh EREE 5 2 2, 22— —D—Ho NEX, BT 2 2 & 23 Arae7R (’3
F O EENRNDONAEETT) 77 A% #EIRT 52 & 2L T\ 5, BABE S fL7z @ik e
BOTIE, 2OV AT LIREFRBLD (conventional) 7 V — b— A THEETHHD EIFIFEFR T B
DERY, TRWZ, G cofkiEcos 72 EENEERIEECL L TnEy 7o X
T AL R I LIk, A =TT T A (open RABS) (ZFWNTIE, MAEMTGY Y A7 IZHE
LB X D7D, FEEDORNT, 7a—ARTTARLTA Y L—F XD b EmNZ L%
HThD,

3.4 BRE L ToBREE

Specifications for air changes per hour and air velocities are not included in ISO 14644,
nor were they included in Federal Standard 209E. Typically, 1SO Class 8/Class 100,000
rooms are designed to provide a minimum of 20 air changes per hour; 1ISO Class 7/Class
10,000 rooms are designed to provide more than 50 air changes per hour; and ISO Class
5/Class 100 clean rooms provide more than 100 air changes per hour. The design of some
facility criteria may differ. By diluting and removing contaminants, large volumes of air
are likely to reduce airborne contamination in aseptic production. Optimum conditions
vary considerably, depending on process characteristics, particularly the amount of
contamination derived from personnel. These specifications should be used only as a guide
in the design and operation of clean rooms, because the precise correlations among air
changes per hour, air velocity, and microbial control have not been satisfactorily
established experimentally. it : usPss &l 1)

— IR & 72 ) ORI (air changes) & BRI BIF D Hk& 1L, 1SO 14644 ITH TR, =
FUlX F 7=, Federal Standard 209E (2 & & £ AL TRy 72, —#%AYIZ, 1SO Class 8/Class 100,000
DEERIT, —Kefl 720 D7 < TH 20 BFlO#R A 5 2 % £ 9 IZEFH S5, 51S0 Class 7/Class
10,000 OfkEIL, —FEH 720 50 FILL E& 5 x5 K 9 IZi%Et &b, 5 £ LT, Class 5/Class
100 D7 U —v— L%, —HFE&H720 100 B EE2 52 D, 8o Ofis o HIWr AL HEE OF
TR, TREIFRBR T2 DERDIDE LR, HREHmIRED D5 WITIRETL72DIT, K
BOEREMAET D 2 Lk, BEERIEIEIC X 2 0E Ik, B EREGR A D S5 TH A 9,
I LD, PRV EBTLHHDOTHY, Fut ZADRME, KR, (FEENDDIERO&E

HEHI
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WIKIET A, 2O OHKIZ. 7V —2 b— AORLEIED BE (quide) & L TOREHT
HTE, EWVWO DT, Y 0 ORI, EOE, 3 K OMSAEY EEL O ] 0O 1E R 72 AR B BY
RIX. BRI HDICHSLEN TV WS TH D,

3.5 —H AR DOMER
Manufacturers should maintain a predominantly unidirectional flow of air (either vertical
or horizontal) in a staffed Class 5 clean room environment, particularly when products,
product containers, and closures are exposed.

In the evaluation of air movement within a clean room, studying airflow visually by smoke
studies or other suitable means is probably more useful than using absolute measures of
airflow velocity and change rates. Risk assessment models are another useful way of
reducing contamination risk and should be considered. @it : usPss &A1)

FOEF L. EEBEDES Classs D7 Y — L /L— AEBghE (staffed Class 5 clean room environment) (2331 C
WX, RRl, A, RS, BLOREBRETHAHAIE. Ko Nn—Hnsin OKESH D 0IE
EHEORIE) ZHERFTDHZ &,

7Y == BN DZEKDE)E (air movement) O 7l T Ik, JEUHCHL SRR O #7281 7 (absolute
measures) 4T 9O LD b, AE—Z G (smoke studies) & D VMIMOEE Y e LI L AL LT
RIROFEN, o<, LA THD, Y ATFAHET /L (risk assessment models) (X, {54V A
7 H o SHLMOERAETHY, TOEMEEZEETHZ L,

3.6 BGER L UHREIE
Air velocity and change rates are far less important in isolators or closed RABS than in
clean rooms because personnel are more carefully separated from the product, product
containers, and closures. Air velocities substantially lower than those used in human-scale
clean rooms have proved adequate in isolator systems and may be appropriate in RABS as
well. In zones within isolators where particulate matter poses a hazard to product quality,
predominantly vertical or horizontal unidirectional airflow can be maintained. Experience
has shown that well-controlled mixing or turbulent airflow is satisfactory for many aseptic
processes and for sterility testing within isolators (see Sterility Testing—Validation of

Isolator Systems € 1208)).  (iit : UsPse L)

JEUE R L UK LR (Air velocity and change rates) (£, 7 A /Y L —HF L/ a—X RIT T AT, 7V
==X B EEESENE, SV ok, EER T, B, AR, B0
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bt mEE SN TWAENLThD, TAVLV—HF VAT ALATIE, ba—~v AT —)L
(human-scale) D7V — > b— AT EE LY &2 72 D IRWEEN#EY) TH D Z L VGES
NTEY, ZHUITZTATHRRTH D, MR ENRGSEIfaEERTL27 4 Y L—F
WOy —>Tid, E& LTEESADS L3RG ROz /R 5 Z & HED, I
I SNBSS (B2 WILELIED) KiiiE, < OBERELICL 2T e s T4V L—
&WT“ODﬁifaitEﬁ (Sterility Testlng—Valldatlon of Isolator Systems <1208>) (Z+5372 & D TH S
T &, BERICSRES LTV D,

4 . IMPORTANCE OF A MICROBIOLOGICAL EVALUATION PROGRAM FOR CONTROLLED
ENVIRONMENTS (FEFHRIREE DISAEWMIEE 7 v &/ 5 ADEEM)

Monitoring of total particulate count in controlled environments, even with the use of
electronic instrumentation on a continuous basis, does not provide information on the
microbiological content of the environment. The basic limitation of particulate counters is
that they measure particles of 0.5 um or larger. While airborne microorganisms are not
free-floating or single cells, they frequently associate with particles of 10 to 20 um.
Particulate counts as well as microbial counts within controlled environments vary with
the sampling location and the activities being conducted during sampling. Monitoring the
environment for nonviable particulates and microorganisms is an important control
function because they both are important in achieving product compendial requirements

for Foreign and Particulate Matter and Sterility under Injections ¢ 1} . it : uspss = 1)

B I HUTZEBREE (controlled environments) @ N — 4 LRI 12K (total particulate count) D& =4 U > 7|,
FEANZE T 2B ISR A L Th | ZOREOMAEYEARICEL COERE 522 b
D TR, Rt I D o H—DOIARREFIEL, 0.5 um DL EORL - Lol 2nwZ & Th b,
AT, BBIZENN TV 2D | HDWIFHE O/l E L THFEL TV 2D T 53R T
W20, ZRBMAEMIZ LIZLIE 10 ~ 20 um Ok & Ea iz LT b, FE IR
5% (controlled environments) PN ODBRAEM L & FIRRICRL F-480%, o7V U I i@E o 7Y 7
ITOIEEN CRE AT S, PRI T (nonviable particulates) & FAEMNZDOWNWTDEREE=4 Y 7
X, BEAEITO ECORERERETH D, LD DL, USP @ Injections<1>DIH|ZFfk 41T
VW5 &L 912, Foreign and Particulate Matter & Sterility (2B L C, B HOWTORAEETOE
REEEFERT D720, WH Gk T L Ey) & HEBEZNSL TH D,
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AL TAYV—=FZBIVTGTRAOEHEEBEREL LTDO h—F VR FE=F ) T

Total particulate monitoring may provide a better means of evaluating the overall quality
of the environment in isolators and closed RABS than in most conventional clean rooms.
The superior exclusion of human-borne contamination provided by an isolator results in an
increased proportion of nonviable particulates. Total particulate counting in an isolator is
likely to provide an immediate indicator of changes in contamination level. Microbial
monitoring programs should assess the effectiveness of cleaning and sanitization practices
by and of personnel who could have an impact on the bioburden. Because isolators are
typically decontaminated using an automatic vapor or gas generation system, microbial
monitoring is much less important in establishing their efficiency in eliminating bioburden.
These automatic decontamination systems are validated directly, using an appropriate
biological indicator challenge, and are controlled to defined exposure parameters during
routine use to ensure consistent decontamination. (it : UsP38 & 1)

M—=2NVRIFE=H Y TE, < DarXerra e V= —LE04 T4V 1L—
AREIVGI7 v =X K7 TADREEOGRMIGE (overall quality) Z i 272D, L0 L Jiik
EHEZDHBLDTHAY, TA VL —FILEoTHZ LD ANHFKIGEY (human-bome contamination)
DOEINT-HERRIL, FEAERL T (nonviable particulates) D LR DIEEKEZETL D, 74 Y L—HX BT
B b= VKL OFHANL, 159 L~V DZEA O BN 72 FEE (immediate indicator) % 5-2 25 & DT
b5 WEMT=2 V) 7T 0T T M N FN=T NI, 7 e BRI HHETH D
TN OFH & S, HEE (7)) —=07) BV =24 E—2 3 DRV TJ7 (practices)
DENMEZFMTHHDOTHD, 74 Y L—2IL, — RN, BEINZRZARD 2V ITRUIED 5
A2 AT I (automatic vapor or gas generation system) 2 ] L CPRYL %325 DT, A A3 —F U DORE
DNBEOMNLT H L COWEMTE=2 1V 7L, BEENLDNITENEDOTHD, ZbHD
HENBRY Y 2T M, WY A a T h L - AV —2 « Fr LUV RHEH LT, EHiE
%KNUT—F%HD@T T OHBWFRG Y AT D3, AFEAEN 2@ LT, fEER 722k
e ARFFET D202, FgE/NT A —AH (exposure parameters) ZIET H Z & TEHT B,

L2TEEMT=F ) T L T DIRFOHESE
Microbial monitoring cannot and need not identify and quantify all microbial contaminants
in these controlled environments. Microbiological monitoring of a clean room is
technically a semiquantitative exercise, because a truly quantitative evaluation of the
environment is not possible, given the limitations in sampling equipment. Both the lack of
precision of enumeration methods and the restricted sample volumes that can be
effectively analyzed suggest that environmental monitoring is incapable of providing
direct quantitative information about sterility assurance. Analysts should remember that no

AL, BT H Y £, FOUIRZE LTHEM L, HlErs K OITENILF RS E > TR,
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microbiological sampling plan can prove the absence of microbial contamination, even
when no viable contamination is recovered. The absence of growth on a microbiological
sample means only that growth was not discovered; it does not mean that the environment
is free of contamination. (FRYE : USP38 & [l 1)

WEMET=2T 71X, EELIIZEREE (controlled environments) HH D4 T DAY % FEEOE &
THZ LRV L, TR EL R, 7Y = b— AOWEWTFHIT =2 ) 7
BT, FERNRENEZFHORETH D, RERLIX, BEOEOEEWFNII A 6
Thh, Yo7V o ITEHETORALH D, 2 OOKM, TRDLHHAIETEDKED KM E |
NRHIR T HATZ 2 7 ) T E&PHIRSIN TN D &) Kfald, BREE=2 U 775,
HERMERIECOWTOEZENREENFERET G2 5 Z L HRRNWZ & %Tﬂ*‘zb“(b‘ Do ST
FHUFT, EMY 7Y o TEHEIDS, EMTEYY (viable contamination) 73 [N X FU7R 70N 7o RFT
bHoTI b, WEWBRENTFIEL TVRNWI EDOMGFERHDRRWE W ) SERFHICE L Z &,
ﬁi%%%#y7w:%wféﬁﬁﬁ%hﬁﬂot:kz\wi%®&§<mwoﬁﬁméﬂ
RN TeZ LB LTV OITBERY, ;  MEERESHAEMHYHE) Y B S 7R EE
22 Z LITEHR L TR0,

Routine microbial monitoring should provide sufficient information to demonstrate that
the aseptic processing environment is operating in an adequate state of control. The real
value of a microbiological monitoring program lies in its ability to confirm consistent,
high-quality environmental conditions at all times. Monitoring programs can detect
changes in the contamination recovery rate that may be indicative of changes in the state
of control within the environment. (FRYE : USP38 L [AI L)

HHEIMAEE=42Y > 7%, BEBRIEECL DT vty v 7V ORED, MY EHERET
EEINTWD Z L EZFEAT L0 Haefflhae 5252 &, ﬁi%%:&)yﬁfmfﬁA
DEDOAIEIE, &I Gtantimes) —E L7z, mWIEZROBRERMEICH D Z & 2T 5720
DFDREINCH D, T=H V7 7a 7T A%, 5YREINER (contamination recovery rate) D2V % 1
H4 22N TE D, BYLEIYER (contamination recovery rate) 1. 4 iZBriE N OEHIRED (L D5
BRLERDbLOTH D,

Environmental microbial monitoring and analysis of data by qualified personnel can assist
in ensuring that a suitable state of control is maintained. The environment should be
sampled during normal operations to allow the collection of meaningful, process-related
data. Microbial sampling should occur when materials are in the area, processing activities
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are ongoing, and a full complement of personnel is working within the aseptic processing
environment. (FRYE : USP38 L [7 1)

B AEAT DA (qualified personnel) (2 X DEREEMAEME =XV T & ZDOT — X OFENTIX,
WY ZRBRBDRIENHERF STV D 2L 2 RFAET DD DOFIT LR DD TH L, BROH S,
Z LT a R ZEEMN KD T — 2 OFELE "[HE & 3 5 72D, @ OYEZ (normal operations)
FIZREDOY NS 52 &, WMEHE=2T 71X, ROGHEITITH 2 &,

o JEASERDN Y 3L XIS AFAE LTV D (materials are in the area)
caty T OIEENDERET Td D (processing activities are ongoing)

NEEBORENYZEFEBIECL S T ety o U TBRENICIFEL TV D

(full complement of personnel is working within the aseptic processing environment)

Microbial monitoring of manufacturing clean rooms, RABS, and isolators should include
compressed gases, surfaces, room or enclosure air, and any other materials and equipment
that might produce a risk of contamination. The analysis of contamination trends in an
aseptic environment has long been a component of the environmental control program. In
aseptic processing environments and particularly in ISO Class 5 environments,
contamination is infrequently observed. In isolator enclosures, contamination is rarer still
because of superior exclusion of human-borne contamination. Because of the criticality of
these environments, even minor changes in the contamination incident rates may be
significant, and manufacturers should frequently and carefully review monitoring data.
(FRYE : USP38 LML)

WA I ToCW\WH 7 U —rb—A, RABS, BLONT A VL —2 DA E=4%1) 721X,
WOLDEEZEHDHZ L,
. Eﬁ‘f’ﬁﬁ A (compressed gases)

s Kifi, BAERDDLWEIA 7 n—Ty (BHENTZZER]) O

7o/ = .
Z2Z. (room or enclosure air)

A5G R INE U DB HIL e WE DO KOS

HREBEEZAT O BREOHY Ly FOMITIZ, 0 OBREFR T 0 7T AOWBMERED—>
Lo TS, BEEEEICL S T ut v o0 JBEE. £ L THIT ISO Class 5 DEREE Tl

HYIFFEE R bW, TA Y L —F DA 7 a8 — % (enclosure Rk : FEN-ZEM : S Y (KD
MiloZer)) Tik. AFIEYYE (human-borne contamination) ODEILTZHERRMEIZ XV | BYLDIFEITE I
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HRbDETR-TWND, Gk : chboitd) € OEREDOE KM (iticality) (250, (5YROF
A3 (contamination incident rates) DEEHIZR AV TH > T X BWEZFHF O HLDOTH Y %L% 3. =
BN T T =R BB OEBERS L a—T52 &,

In less critical environments, microbial contamination may be higher, but changes in
recovery rates should be noted, investigated, and corrected. Isolated recoveries of
microorganisms should be considered a normal phenomenon in conventional clean rooms,
and these incidents generally do not require specific corrective action, because it is almost
certain that investigations will fail to yield a scientifically verifiable cause. Because
sampling itself requires an aseptic intervention in conventional clean rooms, any single
uncorrelated contamination event could be a false positive. @i - uspss &fm 1)

BEPEDMERVEREE (less critical environments) Tl AEMHIII LV @b DI L THA I, L
VIRNON @Wﬁ@’jﬁﬂj z i‘/if%'n%ff%b‘\ AL, ZNERETLZ &, 1RO Y ——2A
(conventional clean rooms) MEMOSEEE SND T LIE, BEOBRRELEBEZHLRETHY
TIE DOEDFD %ﬂé% EDFEA (incidents) |FHFE D& IEHEE (corrective action) [TAFE & I 4L
e, i, A E L THRERICHEE TE 2 &9 RIERZ RDEEan 2 L8, IRIFHSE
HENLINETHD, Vo7V 7ZREKT, 1ER-M Y U — o — AT, EEBELIC K
D NDITEVEZE (aseptic intervention) Z 32 95D T, 7272 1 BIOFERZE R e & B 515

QRBHONTZHFERTH-TH, #HELEZT L bHVED,

A3MEMTE=F ) » T RIEMDGRBLRE DX

When contamination recovery rates increase from an established norm, process and
operational investigation should take place. Investigations will differ depending on the
type and processing of the product manufactured in the clean room, RABS, or isolator.
Investigation should include a review of area maintenance documentation;
sanitization/decontamination documentation; the occurrence of nonroutine events; the
inherent physical or operational parameters, such as changes in environmental temperature
and relative humidity; and the training status of personnel. @it : uspss &A1)

15U ER DN S AT HE (norm) 22BN L7256 13, 2 AB XL OYEZEICEH L ToOMAE
EITH2 L, ZOWEONEIZ, 2V —b—Lh, TTA HHWEIT A Y L—FIZBNTHR
EINHEOFEEE (ype) &7 2 ADHE (processing) [ZFEDSWTEE 5, SAEIZIZ. ATD
FHHOLEa2—25H52 L, ;
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MO X T F 0 ABMRD LE (area maintenance documentation) |
Y =T— g2 BRYLBAR D SCE (sanitization/decontamination documentation)
B LRI DHET & OB EE (the occurrence of nonroutine events)

EA OB NT A —42 B DHWIIIEE EONRT A—% Fil 2 (TBER O 35 L OME%S
?ﬁg@aﬁf [ (the inherent physical or operational parameters, such as changes in environmental temperature and relative

humidity)

NEEF DR A 32T T D IREE (the training status of personnel)

In closed RABS and isolator systems, the loss of glove integrity or the accidental
introduction of material that has not been decontaminated are among the most probable
causes of detectable microbial contamination. Following the investigation, actions should
be taken to correct or eliminate the most probable causes of contamination. Because of the
relative rarity of contamination events in modern facilities, the investigation often proves
inconclusive. When corrective actions are undertaken, they may include reinforcement of
personnel training to emphasize acceptable gowning and aseptic techniques and microbial
control of the environment. (7t - UsP3s LA 1)

Ja—AXARTTRAETAY L—F VAT AIBNWTL, 7 —T7O%ERMEOER, &5 WLk
e TWZRWI S ORISR 7RIV AT, 2 < DIREROHF TS B FTREZR AT Y D
HAMRBMED H D RIK Th 5, FAEDHZIT, &b FTREIED & 515 Y4JFIR (most probable causes) 7 i IF
T, b LATPRT D4 EL & 5 2 &, JelERIeiaR (modem facilities) Tld, {54k 5
GHAHNCA TH DO T, ZORET LT LI, MmO HRN D L5 T ERRSA T
%, HIEREICEFT 556, AR TEOEKREEBRFREEDOT 7=y 7] & [HEERED
WAYE R 2T 272012, 1EEE OFNEE (personnel training) DFE{LZ & D 5,

Some additional microbiological sampling at an increased frequency may be implemented,
but this may not be appropriate during aseptic processing because intrusive or overly
intensive sampling may entail an increased contamination risk. When additional
monitoring is desirable, it may be more appropriate during process simulation studies.
Other measures that can be considered to better control microbial contamination include
additional sanitization, use of different sanitizing agents, and identification of the
microbial contaminant and its possible source. (it : uspss & L)
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B 2 B CGEMOMAEN Y 7Y U I3 Thiugd 2 &2 Th A9 M, Ty EEERIEEL
CXD7mty AT O T EITEYI T, RS HD LW (ntrusive) | D0
VI W KIAR 7252 U > (intrusive or overly intensive sampling) 1. 54%D ) A7 O K & F 7-1F
IMBETHDH, BIMOE=Z YV ITREELWGEIE, 7oAV I ab—3ya UIllAPITAT
DT ENLVHEYITHA S, MAEMBERE LV LHIET L LB ONHMOFIEZ, ROb
DREZBND,

« BIMDOY =T — 3 (additional sanitization)
s BIOY =2 A4 — (JHEA]) OfEH (use of different sanitizing agents)
< B L OMEMIB YR & 2 O R H 515 YR O R E

(identification of the microbial contaminant and its possible source) o

In any aseptic environment, conventional or advanced, the investigation and the rationale
for the course of action chosen as a result of the investigation must be carefully and
comprehensively documented. (ri: : uspP3s &1 1)

HEREEEREIL. T EREY (conventional) D& 2 VW MIJEHERY (advanced) Z 03, FHAL L |
ZOREORER & L TIBIRT DHIE (action) DRSS 2 BRERAVAFEIR (rationate) 13, TEETRS .
Z L TS SCE B LR uE e b 7wy,

5. PHYSICAL EVALUATION OF CONTAMINATION CONTROL EFFECTIVENESS
(54 O By O W BRI )

Clean environments should be certified as described in ISO 14644 in order to meet their
design classification requirements. The design, construction, and operation of clean rooms
vary greatly, so it is difficult to generalize requirements for parameters such as filter
integrity, air velocity, air patterns, air changes, and pressure differential. In particularly
critical applications such as aseptic processing, a structured approach to physical risk
assessment, may be appropriate. (FRYE - USP38 L [l L)

7 ) — R FOR u+J:@*§H‘ VF B3R (design classification requirements) |2 &2 S 5 7291
ISO 14644 |[ZIRRXRENTWA LT L TRIET D2 &, 7 UV —2 b— LD E (design) . 1‘%3@5
(construction) 3 X ONEHR (operation) 1. 3'5% WCERETH D, TDTHOIT, RNTA—FDFRE—
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BT A2 EIXREETCH D, RNTA—=HDOHE LTIX, 7 4V HF—FZEM (ilter integrity) . AR
(air velocity) | 5L/ NF — 2 (air pattern) | ASAAIEL (air changes) & L T ZEE (pressure differential)

WD, RS, WHEBEECLZ 7oty v 7O L) REELARTIE, WEN2RETOY
A 7 FH M (physical risk assessment) (259 D ARRAN 7T 7 2 —F (structured approach) 23N ) TdH A 9,

5.1 L-R ¥EIZ X 2RO AHRIIZ L AR/ S ¥ — v OE#EAL

One such method has been developed by Ljundgvist and Reinmdller. This method, known
as the L-R method, challenges the air ventilation system by evaluating both airflow and the
ability of an environment to dilute and remove airborne particles. In the L-R method, a
smoke generator allows analysts to visualize the air movements throughout a clean room
or a controlled environment, including vortices or turbulent zones, and the airflow pattern
can be fine-tuned to minimize these undesirable effects. Following visual optimization of
airflow, particulate matter is generated close to the critical zone and sterile field. This
evaluation is done under simulated production conditions but with equipment and
personnel in place. This type of test can also be used to evaluate the ability of RABS and
isolator systems, particularly around product exit ports in these systems, to resist the
effects of contamination. (FRYE : USP38 LA L)

Ljundqvist & Reinmiller iIZ XV, —DOFFENRHE I N TWD, ZOHEE LR EE LTH
HNTVDEHEDTHY | &k & Y LIREE D 22 IR & AR LR &3 2 HB ) O il 5 % 5l
TAHZEITLY | ZEKHK T AT I (air ventilation system) DT ¥ L UEREREIT O b D TH D, L-R
HETI, EERAL (smoke generator) ZfEH Z LK D 7 V=0 — A HAWVTIEF I NT-BRE
(controlled environment) PNDZEDENE 2 /AT BN AIHET 5 2 Rk D, Wk d 22 L1
KV (vortices) & D VIELIRD Y — & b AIERNCHERR T2 Z L3 HR S, 2 kv, Xt
N — (airflowpattern) &, GRIE :MREHLO) 70 o280 CEEENR/NERD L DI
Hk s, & & R b L7-1% 1%, BT (particulate matter) (XEEFE7/R > — 2 (critical zone) 33 X
OERED T 4 —/V K (sterile field) (211 L CTHAET DX IITMRD @ik HFR b0y =2 IZAD i
ERVIEEBRLTVS EBPRD) o TORMIE, I a2 b— b LRAEESRMET (2L, ek
JOMEERITZZDOBITERD) TITbh s, ZOMEORBRITET, FTALT A Y L—F DA
T LD BHEHTE 26D TH Y, KR, HROZEZZT VWL IITT LD,
FNEDOU AT LAOBRELEY H L (productexitports) £V IHEHTE 5 THA D,

Visual evaluation of air movement within clean rooms is a subjective process. Complete
elimination of turbulence or vortices is not possible in operationing clean rooms that
contain personnel and equipment. Air visualization is simply one step in the effort to
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optimize clean room operations and is not a definitive pass/fail test, because acceptable or
unacceptable conditions are not readily definable. Gri: : uspss &A1)

7 U= — AN DOZEROE) & O A fRA 723l (visual evaluation) X, FEAY72 7 0 A (subjective
process) T D, AB LU NIFEL CWDIEIEF DY U — 2 /b— A TiX, ELIE (wrbulence) <°
i (vortices) Z BRIV BRS Z & IIARAIRETH S, LERO AL, Bz, 7 U =2 b—2D
EEZ BB T T2 DDTEHD—D>DAT v 7T é‘?ﬁﬁb\%@f&p@ FH@E@“% TRV DR
T RER (definitive passifail test) CTIX7RVY, REROIL, FRRMERHAETE WSt E2, BRHITH
AR WD B TH 5,

5.2 HERYRAEIZBE U C O8] e Bk & BoE b
Proper testing and optimization of the physical characteristics of the clean room or isolator
are essential before implementation of the microbiological monitoring program. (Y573 ©
»%% proper_testing and optimization of the physical characteristics of the clean room,
RABS, or isolator are essential before implementation of the microbiological monitoring

program.) Assurance that the clean room or isolator is in compliance with its
predetermined engineering specifications provides confidence that the ability of the facility
systems and operating practices to control the bioburden and nonviable particulate matter
are appropriate for the intended use.

These tests should be repeated during routine certification of the clean room or advanced
aseptic processing systems, and whenever significant changes are made to the operation,
such as personnel flow, equipment operation, material flow, air-handling systems, or
equipment layout.

I U= N=DLHHWNET A YV L—Z OYIRRIREIZ B L T ot Ze 5Bk & kil A%
E=H VTS T A E R DHOUEDFECTH D, (7 RN E iR e 2 Y
—v—2A, RABS, H2V 37 A YV L= OYERREO RIS, MAEHE=F) 7D
FhiDFNAT > TBLAREMADFHTH D) 7 V= Ib—LHDWNIT AV L—Z R, £D
T O ED HIVTZ TFHIAR (engineering specifications) ([ZHiE> TV A Z & DORFEE., D T2 2T A
@Abjﬂ & RS FN—F B LOFEERERL T & 325 72D D IERZ 715 (operating practices) |
EFOBRRETOHBICH L TCHY THDL EDEFHEGILHDTHD,

_%L%O)niﬁ%’ﬁ I 7= =2 B LR ENERBEECL D Yoy D TV AT A
(advanced aseptic processing systems) D ER SR (routine certification) %L LCTHYVELTEIZRY Z L,
Z LT, ROFEHDOHERZT (significant changes) 73 & > 7235 MOBRLTITY Z &,

- VESEF OFHR (personnel flow)

- FE23 O IEHS (equipment operation)

+ E OEIHR (material flow)
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. Wg}ﬁ 3 AT I (air-handling systems)

- HEER (equipment layout)

6. TRAINING OF PERSONNEL (BB o 3Iii#)

6.1 EEEBRELIC L BT ak v ¥ v DI LM

Because good personnel performance plays an essential role in the control of
(USP38

contamination, proper training and supervision are central to contamination control.

ToZE  Good personnel performance plays an essential role in the control of contamination, proper

training and supervision are central to contamination control.) Aseptic processing is the most

critical activity conducted in microbiological controlled environments, and manufacturers
must pay close attention to details in all aspects of this endeavor. Rigorous discipline and
strict supervision of personnel are essential in order to ensure a level of environmental
quality appropriate for aseptic processing.

B IE 720 B DRE ) (good personnel performance) 13X, {5Y2DHIENC I 2 MHDOEE Z KT L T\ D
DT, L B (supervision) 1, IERHIBOTLAERT O TH S, (FEORE
IER VBB ORe T, HEREB CHUHDEEI Z RIS OTH Y | JEIER IR & BERIT, (53
EHICKT 2T AT O TH D, ) BEEBEIREC LD T vty 0 713 AW FRICH
FINTEREICBWTITON 2 bEERFE TH Y | 207 DEH T, Z D% (endeavor)

DAETOMEOFEMIT LT, MBERERZLDLRITNER RV, (FEE DR L WEIE
(rigorous discipline) & % B 72 A0 (strict supervision) 1%, MEEHAEIEIC K A7 otk v o v 7Y 0B
A E D L~V B RFES D T2 DICUHAD b D TH %,

6.2 MEICHBLS NI K CTOERERHICL5E=F Y 7 DAGEH

Training of all personnel working in controlled environments is critical. This training is
equally important for personnel responsible for the microbial monitoring program, because
contamination of the clean working area could inadvertently occur during microbial
sampling. In highly automated operations, monitoring personnel may be the employees
who have the most direct contact with the critical surfaces and zones within the processing
area. Microbiological sampling has the potential to contribute to microbial contamination
caused by inappropriate sampling techniques or by placing personnel in or near the critical
Zone. (FRE : USP38 Ll L)
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A formal training program is required to minimize this risk. This training should be
documented for all personnel who enter controlled environments. Interventions should
always be minimized, including those required for monitoring activities; but when
interventions cannot be avoided, they must be conducted with aseptic technique that
approaches perfection as closely as possible. (s : uspss L)

BEILSAUTZBREL (controlled environments) CIEET 22 TOMB O AITH Z &1, BETH 5,
OB, BAEMT=4 ) 7T 7T MNIEEEAT OB OV THLRL L S ICEET
bo, LWVIDIE, 7 U=V EREKIOGEIE, WMAEDY 7 ) 7R ORNERICL - TAE
L2, 8H570THD, MmEICHEfLINTAEEICBN UL E=2 U 7 %217 5 AT,
BTty D TRIBNOEERREL LY — > & OEEN BT AEEF LD
ThbH9, WEMY 7V 703, NEGRY 7V 777 =y I RFERE 22> T, HDH
IFEER Y — NPT OIS IZABADL Z EDBRK & e T, AEMGRO—IK & 72 5 AlRetk
ZHoTW5D,

ZOYV AT ZHR/NIT DH72DIiE, EROFM T 7 77 ABKBETHDH, ZOFIEIT, FHS
NIEBREICAETHETORMEIZOWTILENT DI L, ADITE (interventions) (%, 1T &/
ETHZ L, ZHUTE, E=X Y 7T AEEI G EEND, L L, ADIEDBET &
NIV EIZIE, TOMEEAT IMEEE L, FIReRIR Y 22T 7' n —F OEEBELET 7 =
v 7 EATORIT X B0,

6.3 EEHHBIELLIZBE D 5 FIFR D J7 H
Management of the facility must ensure that personnel involved in operations in clean
rooms and advanced aseptic processing environments are well versed in relevant
microbiological principles. The training should include instruction about the basic
principles of aseptic technique and should emphasize the relationship of manufacturing
and handling procedures to potential sources of product contamination. (it : usp3s &l 1)

WEGiaR DEHLEE (vx—vAr ) (X, 7 V=2 b— AR X OVEENEEBREEIC LD Tt
> 327" (advanced aseptic processing) D EREE CIEHE AT 5 A, B 2 R oA #a0 22 F N +5
KB 5 2 L 2 RAE LT bRV, ZodlfiE, BEEREEDT 7 = v 7 OEEARRR
HICOWCTOHEBEL2EGHDLZ &, T LT, TOHE TGO RO H D15 E L To,
ROEEE S Grix: megic k2) BHRVEZEDOBRICEIRZELS 2 &,

6.4 EEEELRE OMBREM:
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Those supervising, auditing, or inspecting microbiological control and monitoring
activities should be knowledgeable about the basic principles of microbiology, microbial
physiology, disinfection and sanitation, media selection and preparation, taxonomy, and
sterilization. The staff responsible for supervision and testing should have academic
training in medical or environmental microbiology. Sampling personnel as well as
individuals working in clean rooms should be knowledgeable about their responsibilities in
minimizing the release of microbial contamination. it : usp3s & L)

AW FRRERB LT =4 U o ZIEE OB (supervising) | B AT (auditing) &> 2 U M A %2 (inspecting)
1L, RO FEEOIEAWFANZ OV TR L TWDIHEIZE - TITH> 2 &,
« BAEM) S (microbiology)

TAEM A FREE (microbial physiology)

1H7 & =7 —3 3 > (disinfection and sanitation)

B D3 E & A% (media selection and preparation)

J7FEF (taxonomy)

DA (sterilization) .
AR L RBRICEE 235D A X > 7 (staff responsible for supervision and testing) 1%, EFF 72 I3RS
Wt ORI 22 T TnD b, 7 ) =2 b— N TIEET 5 NIRRT Z L, o7
VT NI LT, MEMIG OB A RN T L LOREERIML TS Z &,

6.5 BE$ 5 SOP DB D LEM:

Personnel involved in microbial identification require specialized training about required
laboratory methods. Additional training about the management of collected data must be
provided. Knowledge and understanding of applicable standard operating procedures are
critical, especially those procedures relating to corrective measures taken when
environmental conditions require. Understanding of contamination control principles and
each individual's responsibilities with respect to good manufacturing practices (GMPs)
should be an integral part of the training program, along with training in conducting
investigations and in analyzing data. (i - usPss & f# 1)

WA OREICEDAE L, LB TR TOHEIZE L TORRIZFINER N5, IUE
LT —=H DR =V RA b GRE 48 L2 bEdh B RIS CEsEs) (2O T, IBInaY
AR 2T O/ T UL B2, 75243 D IEHERRETFNEE (standard operating procedures ; SOPs) 0D 17k
EHFIIGERICHEE TH D, FriZ, RENRFMENERINDGEIC, LD NS BEHRE
(corrective measures) (2B L COFINAIL, FEFRICEHETH D, N5YHIEIRRAIOBRME ] 35 KO T[GMPs
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WL TORKANDEME] 1. HEDOECT — X OO & i, A7 v 72 2080
B2 & OHEKZRVETRSY (integral par) T D,

6.6 BEREZR AT L COHDIEZEFFA]
The only significant sources of microbial contamination in aseptic environments are the
personnel. Because operators disperse contamination and because the ultimate objective in
aseptic processing is to reduce end-user risk, only healthy individuals should be permitted
access to controlled environments. Individuals who are ill must not be allowed to enter an
aseptic processing environment, even one that employs advanced aseptic technologies
such as isolators, blow/fill/seal, or closed RABS. (it : usPss LA L)

MERBEEREICB T DR L 700 2 DME— OAEMTGGIRIL, N (personnel) T 5, 1EHEH
WERE RS ELHFETH Y, POBEBRIFEECL T rty o 7 O%MBO AT, =
Ra—HF—D U R 7 2R T 5 Z L 72D T, REFE/R N (healthy individuals) DA%, B I LT8R
BT 7R EHATHIEL, TAVVL—F, Tu—T 44— HHNNIZ/r—ART
TAD KD IR I BN 2 E A L QWO D IEEEMEIEIC L D T e vy U JBREET
HoTh, HRDOADN, TOBREKIZAD Z EEZFFAILTUIR DA,

6.7 B (Fv=r7) OEXKRA]

The importance of good personal hygiene and a careful attention to detail in aseptic
gowning cannot be overemphasized. Gowning requirements differ depending on the use of
the controlled environment and the specifics of the gowning system itself. Aseptic
processing environments require the use of sterilized gowns with the best available
filtration properties. The fullest possible skin coverage is desirable, and sleeve covers or
tape should be considered to minimize leaks at the critical glove—sleeve junction. Exposed
skin should never be visible in conventional clean rooms under any conditions. The
personnel and gowning considerations for RABS are essentially identical to those for
conventional clean rooms. (it - UsP3g LA 1)

106 1F 7 A\ f A= B (good personal hygiene) D EEZEM: & | MEEHHER{EIE CTOFA (gowning) DHIERIZ 4o
T2 5MLOERIL, Bl LTE5 2 &30, EARDOERBIE (gowning requirements) 1%, &L X
FUTZEREE (controlled environment) D R, B X OHEAK T A7 AZ N BIKOAE (specifics) (2X 0 %
725 TK %, BEREMFIEIZ L2 7 vt v v U VBREIT, FIHRRERbOD D Higd RAFR A
PERE A A T D I 15 4K (gowns) DEHDN LB L 705, I KIRICKE LB S Z EMEFE L L,

71 73— D UNTHHT — 7 (sleeve covers or tape) (&, EEERHEATH Th H FER-#OEHOEHTD
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RN ER/NCTDHEEBEZONDEHIICTDHI L, ROV — 2 b— MBI, a7
HZRMTETHoTH, BHLUIEZEENRZ D ZERNH- I b, 77 AT L TIIfEE
HEHERIZONWTOEZIL, MO 7 ) — —2DFNEARECFECTH D,

6.8 TA VL —F2D 7 u—7DEH
Once employees are properly gowned, they must be careful to maintain the integrity of
their gloves, masks, and other gown materials at all times.

Operators who work with isolator systems are not required to wear sterile clean-room
gowns, but inadequate aseptic technique and employee-borne contamination are the
principal hazards to safe aseptic operations in isolators as well as  (“S7** """ RABS, and )
in conventional clean rooms.

Glove-and-sleeve assemblies can develop leaks that can allow the mechanical transfer of

microorganisms to the product. A second glove, worn either under or over the primary

isolator  (YS"*¥ " /RABS ) glove, can provide an additional level of safety against glove

leaks or can act as a hygienic measure. Also, operators must understand that aseptic

technique is an absolute requirement for all manipulations performed with gloves within
(VSP3BT RABS and) isolator systems.

O L 72O, EEFEDNEUNCERZ L2 biE, TOFR, v~ 27 BIOMMOEKIZEAD D %
Wi, WK, ZTOEEMAMERT L L0 BELX LTI LR, T4V L—Z T A
T A CTOEEZ L, BEOZ U — 2 — AHANR (sterile clean-room gowns) D735 HIFZE R S 72
N, AR EBEET 7 = o 7 LVEEFHEDOTEYE (employee-borne contamination) 1. (USP38
PURABS B L) RERED Y Y ==K ERBC, TA Y L— B B EEHREIET 2
= I OEEVECRTT 5 ET-DfEE (principal hazards) & 785, Za—7 « AV —7 « 7Tk T Y

(glove-and-sleeve assemblies) [, FZEW) DB ~OBEITIFEIT (mechanical transfer) #7793 X 972U — 7
&, BEO & ( (PP RABS ) TA Y L—r O~k a—T D LE]
BETCEMT2) X 77—V =223 2L eME2md 5 2 ERHkD L, MAERTFE

(hygienic measure : =) & L TCHHERET 5, £/, 1EEFIT, BEEBIELET 7=y 70 (UsPs8
MIRABS B L) 74V L—F DY a—7 T 5 2 TOEY Pl TR 72 35K H I (absolute
requirement) T 5 Z & ZEE L 2T TR 5720,

AREVE : USP 74— LAD KT 7 MZ, RABS OHGENIMZ LIV T4, RABS I ERE 7 U —2 L— 1)
DZEMNIZHRE S50, B4 Ei% Advanced Aseptic Technology (270 HS N A 720, BRRLZH DT

b5,

AL, RTHECHARDH Y £, RUTHL L LTHEM L, il JOITENIIL TR > TR S,



Z D USP<1116>1E, USP 7+ — T AIZHE# K472 Draft LT3, THERARITETD USP CIRER T &V,
Fo  HEFZFONEICRT 2 3 A2 M, BEEZ BT 2 72 DICEIRRE AN X 72 DT, Page 32 of 74 pages lilestiﬂll“ﬂ

AL : “can act as a hygienic measure” OEMRIEL, RS2V, HEHITIEZH D5, e —T7 TOEEILIT
BNV DO TH YD | MDA TZER A 57 O GRS 2 D%, 2378 0 RSk 2t

BELDHDT, TNERITDLENVIEERTHA I,

6.9 MEREHIELES & EHIH) MFT,/PST D 4B H#:
The environmental monitoring program, by itself, cannot detect all events in aseptic
processing that might compromise the microbiological quality of the environment.
Therefore, periodic media-fill or process simulation studies are necessary, as is thorough
ongoing supervision, to ensure that appropriate operating controls and training are
effectively maintained. (it : usPss &A1)

REE=2U 7707753, THEKRTIR, YEEEOMAEMTFHIRELZGO><THLD
RERBEE T 0t v v ZORTOHRE @i events) T2 Z &R, Thwx
(. G ZR VEEAE PR & BRSNS BT HERF S AL T WD DA ARFET 2 7291 1E, Mk f 72 B &
(ongoing supervision) & FE4IZAT 9 & Iz, EHREE T TAHAE (MFT) 50X et R v
Tab—va U (PST) BRETHD,

7. CRITICAL FACTORS IN THE DESIGN AND IMPLEMENTATION OF A MICROBIOLOGICAL
ENVIRONMENTAL MONITORING PROGRAM

(MEMRREE=F ) 77 ur T LAORE & E I 2 EERF)

Since the advent of comprehensive environmental monitoring programs, their applications
in capturing adverse trends or drifts has been emphasized. In a modern aseptic processing
environment—whether an isolator, RABS, or conventional clean room—contamination
has become increasingly rare.

Nevertheless, a monitoring program should be able to detect a change from the validated
state of control in a facility and to provide information for implementing appropriate
countermeasures. An environmental monitoring program should be tailored to specific
facilities and conditions.

It is also helpful to take a broad perspective in the interpretation of data. A single
uncorrelated result on a given day may not be significant in the context of the technical
limitations associated with aseptic sampling methods. (FRYE : USP38 L [AI L)
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BFERI7S (comprehensive) BrERE =& U o 77 7T AN L CTLLkR, BARE A SCE L~ D — B
72 X L (adverse trends or drifts) ZHEX 5 Z & ~DISHDNEF ST\ D, el O EEEIEIEIC X
L7ty U TREIX, ENRTA V=8 TT A HOIWIHERMD 7 Y — 2 — AT
b5 LMD D L BRITBRAITH R LD LI TND,

ZRCH b LT, F=Z V7T r T AE, RSB DEBEO NN T — F Ik
MOEOEAERETHZEBAEETH D | D OFIITKTT D1 U223 FBE DO FEHEIZ DOV T O
EHRE G2 GO THLZ L, BRIET=X U 770 s T AL, ZOMERE LOSEMHFIET
TE & TN T D 2 &

F7o. T—F DREFRIZHOWNT, KERFESF (broad perspective) 295 Z & H 72RO H DO TH
Do ORI FETFRZ o2 K 5 e BRA 2 FHBIRR 2 B2 72 E S (single uncorrelated result)
T WEEBRIEEC L 297 U ZIECBED S EMRIRA L v O Z LIS LEbERIE, £
ZEEWZ R 720,

7.1 Selection of Growth Media (351D %&4R)
A general microbiological growth medium such as soybean—casein digest medium
(SCDM) is suitable for environmental monitoring in most cases because it supports the
growth of a wide range of bacteria, yeast, and molds. This medium can be supplemented

with additives to overcome or to minimize the effects of sanitizing agents or of antibiotics.
(FRYE : USP38 & [H L)

% < O%E . soybean—casein digest medium (SCDM)D X 9 7o — i 72 E M A B B i BREEE
=2V TICHEN RO Th D, RERLIE, O XD L, INWEEFEOME ., BERE X
OCHEDERZXZ DB THDH, ZOEIZIX, =1 XK GRIE : ZOBAITHES &
R L T L) SCHAEWEOREE F/MET 5720, HDWITEIUTIT B 72O, IINAl%
HIR$ 5 = L KD,

Manufacturers should consider the specific detection of yeasts and molds. Bacteria from
aseptic processing environments plated on SCDM medium will not overgrow the medium.

(USP38 TlE., T AHIBsH72)  If necessary, general mycological media such as
Sabouraud’s, modified Sabouraud’s, or inhibitory mold agar can be used. In general,
monitoring for strict anaerobes is not performed, because these organisms are unlikely to
survive in ambient air.
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G Eg o) BUER L. BERE (yeasts) BILONH B (molds) (2 2W T, BB ITEESE X
b, BEBMERIC L7 vy vV TREN DO SCOM KRR EIZAE L 72 M1
Z O TOWMPE /AR (overgrowth) Z 2 & X722V, (USP38 Tk, FREESMNHIFEES L) b
LB C oL, Sabouraud’s € KEs Hi . modified Sabouraud’s ZE KE5H#1, & 5 M inhibitory mold
FRIGH rixsm) O X9 R —RLBEEMBZE T2 Z & bEZ AR, —RIT, Wk
BHSMET (strict anaerobes) DE =& U U ZIITOROD, ZIULEIN BIREM DI (ambient air)
HTIAEFLRNWEZEZDONEINHLTHD,

R AEDAR=—DORIEIELMAD L IICLRSNIZEREEH, Fl2IEE—AXCTNVREDRIMILY, AED=a
B =—PNRELRDZOEWMENT D, ZHUTL o T T APITRIET 2O @ OFH A WEE &35,

However, micro-aerophilic organisms may be observed in aseptic processing. Should
anoxic conditions exist or if investigations warrant (e.g., identification of these organisms
in sterility testing facilities or Sterility Tests { 71 ) results), monitoring for
micro-aerophiles and organisms that grow under low-oxygen conditions may be warranted.
The ability of any media used in environmental monitoring, including those selected to
recover specific types of organisms, must be evaluated for their ability to support growth,
as indicated in Chapter <71>.  (USP38 Tli&. R/ AHIBR S 4172)

UL 5 fF5 R (micro-aerophilic organisms) 1., MEFEB/EIEIC LA 7 oy U VEBRE T
BlE SN HENR, TEREFEIRAE (anoxic conditions) 13 (i - SRR X 5888500) (FAET
LTHAHY, o, HEPLBRTH LR OIT (P AT RO R <71> #5R T,
ZTNOOMAEMNRIE SNTHERE) o BIFSIMERE (micro-aerophiles) & AKEER ST CEFT
LDWAEMDE=2V) U 71E, 9T I DO TH D, BBERE=2 Y 7T 2 55O 6E
ZNODRFEDWAED DRI DTZDITEE L2230 5 <71> BRI TN L 1T,
WA DO ERE ZH#EFFT 2E IOV T, FHMEZITh 72T uiE e 5720,

7.2 Selection of Culture Conditions (B2 5 DEIR)
Time and incubation temperatures are set once the appropriate media have been selected.
Typically, for general microbiological growth media such as SCDM, incubation

temperatures in the ranges of 22.5 + 2.5° and 32.5 + 2,5 (USP38: TEEEL op° 350 )

have been used with an incubation time of not less than 72 hours. Longer incubation times
may be considered when contaminants are known to be slow growing. The temperature
ranges given above are by no means absolute. Mesophilic bacteria and mold common to
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the typical facility environment are generally capable of growing over a wide range of
temperatures.

For many mesophilic organisms, recovery is possible over a range of approximately 207
In the absence of confirmatory evidence, microbiologists may incubate a single plate at

both a low and a higher temperature. Incubating at the lower temperature first may
compromise the recovery of Gram-positive cocci that are important because they are often
associated with humans.

B ORI LR IX, &MU ARIR L7222 61F, ZORETHRESNDI LD TH
%o AN, SCDM D X 9 72— e W EM A e AR I B L Tl 225 £ 25° &
325+25°  (USPSBTREEN 000 —35° ) (@O T, 72 FERILLE OB R A
FHINTWD, HREOERN D>V THDLZ ENHMLNTWVDAEAIT, ZHLL Y RWVE:
BRHZBETRETHA D, L ORERFAIL, L THExre b o Tiden, BRI 722 )b
X DERBEN I RBANZ A H 05 LB (mesophilic bacteria) 35 X TN B (mold) 1, —fXAIIZ, 22720
JEVREEB TR S ARE T 5,

% < OPIREIZ, 9 20° ORIz > THEINS 2 Z L 3 ATEETH D, MEFEDN TRV G (inthe
absence of confirmatory evidence) . PE/AEIFRERTE (microbiologists) 1. {RVVEEE . L0 HEVIEE
DOl THEZ L TH XV, RAIOEERIRE LK T5 2 &3, 7 T LBMEERE (Gram-positive cocci)
DEIRZSE S <D BRNAR G138 , 2077 AGHEEKRE &\ ) O, LIZLIZA
EOEFELEDYRHY . T X Rk MEREECE D7 0y >0 7 KOG &0 5 ErS)
HETH D,

RIEL . HREZEMICEVEETITI LW IEZIFHIT, TNEEHOEX LT THD, —fRICIIEEEZZIT -
B & ERBEIICE W, BAIRIRE IS TRERORELEETILERH D &SN TS,
RERDBT R T o ADORIETHRENEE 2 ER0MN TEOMMIIER T 2REN F LI TN D,
TeiZ. ZOXETRHEG LR TNDDIFABKD T T AGHEERE CTH 5, RETOYFLFHO EHIR
JEIL36° Hith L SN TNHOT, HBYUY LY BHREICE LW IBXHTHAI,

FE: USP 74— 7 ACIIIEHRIRE L 2IRER R E LTV, 38 B TIE, TOHIPFADOKTLEZEE L
T, HHERTEHARERR Lo TS, TRICHMDL T, UHORERE A T2 2 &1
D5 EDRRITFEREEZATND, LEERERIZZOZ EZHIY ENZ)H, HDWVTERLT
FLIzoiE, BBl e s TREREEOHITTH L.

Sterilization processes for preparing growth media should be validated. When selective
media are used for monitoring, incubation conditions should reflect published technical
requirements. Contamination should not be introduced into a manufacturing clean room as
a result of using contaminated sampling media or equipment. Of particular concern is the
use of aseptically prepared sampling media. Wherever possible, sampling media and their
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wrappings should be terminally sterilized by moist heat, radiation, or other suitable means.
If aseptically prepared media must be used, analysts must carry out preincubation and
100% (USP38: Tl HIkk) visual inspection of all sampling media before introduction
into the clean room. The reader is referred to Microbiological Best Laboratory Practices ¢
1117} for further information regarding microbiology laboratory operations and control.

B AT 2E T e R I ANV T — R E2(TH 2 b, B=H U 2 JITEIRESH (selective media)
AT 25681, TOBESRMFIE. ARIN TV LOHINOERFHAZ S E 5 2 L, (5
Lo 70 o VOB B AR Lz e LT /WiEE21T9 7 V) — U b — A5 %
FlEANZRNT &, FRIZRE SN DO, BEBFEEICI VAR LY 7Y 7T H
bo A[RERGAITIE, V7Y R E Z O (wappings) 1. TR, HHHER. B D VI
DX 7R ITEIT L > T, BEEETORELITO 2 &, b L, BEREIEEIZ LV RR L -8
AL RTNER5R20noThHIE, shEIE, 7 U= — A EZNEFD 2Rl aT
DY) T AR A RIS (preincubation) L, 22 B A (100% visual inspection)  (USP38 : |
P 2 HIER) ZAT0RITIVUXR B2V, EM T RO L FHRICET 2 72 2 8L,
Microbiological Best Laboratory Practices <1117> % &M X7\,

8. ESTABLISHMENT OF SAMPLING PLAN AND SITES
(7Y o TEEEY Y T EFTORESL)

81 ZUT 4 AN —v DS
During initial startup or commissioning of a clean room or other controlled environment,
specific locations for air and surface sampling should be determined. Locations considered
should include those in proximity to the exposed product, containers, closures, and product
contact surfaces. In aseptic processing, the area in which containers, closures, and product
are exposed to the environment is often called the critical zone (“"*®*“* _the critical
zone is always 1SO 5.) .

7V == L8 D WO B S FL7CBREE (controlled environment) D FJHID X & — K7 7 (initial
startup) HHWME T I v 3 =2 (commissioning DA HIZ, EREBLOFKROY T T %
ITOREOHHZRET H I L, BRETNSEATE LTI, [, A &, B X OBk
D REE SN DG S YT a B0 5 2 L, BREREMFEIC L2 7 vy o 72BN
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TIE, Bee. 2, BXOREPREEICERZE SND KK @ea) (X, LITLIX, 2 V7 2 00—
2~ (critical zone) (USP38 By F A IS —ATHEITISO5 Th D) LTS,

82 Z VT A AN —VDEERTHRDY TV T

For aseptic operations the entire critical zone should be treated as a sterile field. A
nonsterile object, including the operator's gloved hands or (Y3738 ©? TA#EOEE the gloved
hands of clean room personnel or an RABS/ ) isolator glove, should never be brought
into contact with a sterile product, container closure, filling station, or conveying
equipment before or during aseptic processing operations. Operators and environmental
monitoring personnel should never touch sterile parts of conveyors, filling needles, parts
hoppers, or any other equipment that is in the product-delivery pathway. This means that
surface monitoring on these surfaces is best done at the end of production operations.

B ERIC L DMERICEL TR 2 U T IV — v ORRE EEHD 7 4 — b R (sterile field)

LTS 2 & SEMEOME, ZICIHEEH O FR AL LI TF tandy) > 5 U (V57
COTRAPEL 7 ) — = ANIEEE DT, HHVERABS) TA Y L—F DT a—TRE
ENLD, b, BEEFEICL T 0t v U T ORIREDIEEEZIT> TV DT,
BEORLE . Beéste, £ TAAT— 3 2 (illing station) & D W HOERERS (conveying equipment) &
PRLUTEML IR &, FEEEBIORIEET=Z Y 7235 (environmental monitoring
personnel) 1X. =2 X¥— (conveyors) . & C AEt (illing needles) . #X—>/ 7K 2 — (parts hoppers ; (3R
TE) 20 T sk v =) | 8 D WIS (product-delivery pathway) 73 & 2 flL D A{n] 7 2 F
2 DMEFH OEFT (sterile parts) [ZRAL TIIR B2 &y Z3UE, FNUHDOEREIZHOWTOERE T
=X U 7 (surface monitoring) % . YiZELEEENK T LIRS TITY) 2 EMRA N THDHZ &
E%RT D,

83% 7Y v TEHEDORERT

The frequency of sampling depends on the manufacturing process conducted within an
environment. Classified environments that are used only to provide a lower overall level of
bioburden in nonsterile product manufacturing areas require relatively infrequent
environmental monitoring. Classified environments in which closed manufacturing
operations are conducted, including fermentation, sterile API processing, and chemical
processes, require fewer monitoring sites and less frequent monitoring because the risk of
microbial contamination from the surrounding environment is comparatively low.

(FRYE : USP38 LML)
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Yo7 T OB, YEBRRENTIT O RE T nE A Lo TEA SN D, RO RS,
BT, 2R E L TONRMANR=T U L v E LIRS T572DICOAEHT LM41T S
7= BB (classified environments ; SREEZMR) L. D72 @’J\fcﬁb\ﬁ;ﬁﬁp (relatively infrequent) CTODEREEE =41
YT TR, IR BOEERE AT O AT i, WER%E (fermentation) | HER GO T ot
U7 (sterile API processing) 35 &L UMESERY 727 7% A (chemical processes) 73 £ HAN, ZiLH TR
WE=Z Y TREFTEDRWEETOE=2 1 7 TR, L) OFELEREED b OMAY)
RO Y 2715, HBRIEN»ETH D,

FR¥E ;- “classified environments” &%, ZOFETHHE L TV 5 I1SO 5~8 DIFEHEDRELEWKT 5,

8.4 FETAITEIEHE BERIANA FA—F L OEEM

Microbiological monitoring of environments in which products are filled before terminal
sterilization is generally less critical than the monitoring of aseptic processing areas. The
amount of monitoring required in filling operations for terminal sterilization depends on
the susceptibility of the product survival and the potential for proliferation of microbial
contamination. The identification and estimated number of microorganisms that are
resistant to the subsequent sterilization may be more critical than the microbiological
monitoring of the surrounding manufacturing environments. (FRYE : USP38 L [AI L)

L DOFETAZEITIR > T O HRKEIAE (terminal sterilization) 21T 9 S35 OREOIAEME=4 U
0L, EREREIC LT oy U TRIDE=2Y 7 LD ?6\ — A B AR,
RAREDTZD DR TANFETUEL SNDE=F Y 7 OB @mount X, G TOMAE
W DHEATF D) S (susceptibility of the product survival) & . FZEM 3 HE5E 2 S Z 3 mIaeME KA F T 5 R
HEZH) , RCATH &S IE 7 v & 2 TRPIELZ B3 2MAEY OIRTE (identification) & AL
HETE (estimated number) (L, FIEZAT O FHABREEOMAEMET=4 U 7 X0 b, [T50THETH
Do

R WAEDPEPTEFLTNDZ e AR T L3RR >TEREZRF> TV D
B T PRAFA DR AT PUTAFAE L TO TS HTBREDOREN OIEIRIT D £ 0 WIFFTE 203, BT T Ty
DB E D R, LinL, FRA—EThoTh, TANT RUMERT I/ BROBRTIFAEL T
7o aid. W D FTREMRIIR E W,
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85 ¥ 7V IEEICHDLSERER

It is not possible to recommend microbial control levels for each type of manufacturing
environment. The levels established for one ISO Class 7 environment, for example, may
be inappropriate for another ISO Class 7 environment, depending on the production
activities undertaken in each. The user should conduct a prospective risk analysis and
develop a rationale for the sampling locations and frequencies for each controlled
environment. The classification of a clean room helps establish control levels, but that
does not imply that all rooms of the same classification should have the same control
levels and the same frequency of monitoring. Monitoring should reflect the
microbiological control requirements of manufacturing or processing activities. Formal
risk assessment techniques can result in a scientifically valid contamination control
program. (FR¥E : USP38 &R L)

BFREORIEREEIZOWT, MAEMEBRL NNV EHEET 52 LIIARFRETH D, HlxiX, H5—
DD 1SO Class 7 DEEEE THEN. STz L~Ubid, o> ISO Class 7 DERETICE L TIIANEDI 22 b
DTHSH, ZHUE, TNENOBRE TIN5 EERIIC L > THRAEME I L~V R -
TLAM6ThD, 22— —1X, TR Y R 7 5387 (prospective risk analysis) 2 1TV, KB S 41
72 ER5Z (controlled environment) (2B L C DY 7 U o JEFT & AEFEIZES L T OFRERAYARL (rationale)
EEDDHZ E, 7 V=2 b—LDOEAHT (classification) 13, EFELL VORI Z FITT 5 H D
Th o0, [FL%ER (same classification) DT OFREN, R UEHL L THrORICE=4Y
THEZFFOZ L2 ER T2 b0 TRV, £=2Y 73, WEFHH L WIET et v v
TIREN O FHE R ERZ KM ST 2 2 L, ERXRETOY R V3T 7 = 7 (formal risk
assessment techniques) [X. FBFHFEANC Y RIGE T 0 7T A BT Z LK D,

Table 2 suggests frequencies of sampling in decreasing order of frequency and in relation
to the criticality or product risk of the area being sampled. (YSF®® “" This table
distinguishes between aseptic processing where personnel are aseptically gowned and
those where a lesser gowning is appropriate.) Environmental monitoring sampling plans
should be flexible with respect to monitoring frequencies, and sample plan locations
should be adjusted on the basis of the observed rate of contamination and ongoing risk
analysis. On the basis of long-term observations, manufacturers may increase or decrease
sampling at a given location or eliminate a sampling location altogether. Oversampling can
be as deleterious to contamination control as under sampling, and careful consideration of
risk and reduction of contamination sources can guide the sampling intensity.

AT, BTREBCRIARDH Y £, FOUTHLE LT L, HIbE X OITENIL T RSUSEK > TR &V,
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#2 (Table2) 1x, Vo7V v JHEZRELIZLDO TS, ROBEIL, 20 bA07k
W ~ONEFIC, 2 U TERIAIT 9 YK O \EENED 2 W0 ITRE ) 2 7 1B LRSI Th
Do (UPEEM - T [VEEFNERICHE M L EE K TOERERIEERE) & TZ2h X
D bR A CHE 2 BB EAKIR) LOMTEEZ LT D, ) BEE=4Y 7D
P TV U THENL, B2 Y BB LTI F AR L, £ LT, U LD
B | D7 E (sample plan locations) 1%, B2 S 4U721%5 Y43 (observed rate of contamination) & ffgeAY 72 U 2 7
M (ongoing risk analysis) (ZFESWCIREE AT 9 2 &, EHIROBIZL (long-term observations) (231
T, BEFE (manufacturers) X, HDOGFTOY 7 ) U T EHBBE T, HOWNEH LT
Y EFERIIMY RN T2 IR THA S, R TV 7 (oversampling) 13, H
VY TAE (undersampling) & [FIARIZ, (EREBRIZE s THERLOTHY . THFHIZHOWT
DEFEBIRNEL ] & WBYRZBD S22 8] N, o7 U 7 OFRE (sampling intensity) 4 151
WLHA RERVELHEDTHD,

Table 2.- Suggested Frequency of Sampling for Aseptic Processing Areas (USP 7 #+— 7 A HEik)
K2 EHBEECL DT 0y VU VHEBICOWTRBIND T T

Sampling Area

Yo7V v THBRE

Frequency of Sampling

YY) TOBE

1SO Class 5 or better

ISO Class 5 LAk

(2> 7 M)

(if a Class 5 rated hood is used only for control of nonviable
particulates, microbiological testing is not required)

Each operating shift

(b L Class5 & AFREND 7 — FEIEEERF ORI D=1

DHFERS 2D THIUX, BAEDFERRBRITER S en)

Isolator systems: active air sampling

TAIVL—BUAT A
REEINZER YY)

Once per day
—RIZ—MH

Isolator systems: surface monitoring

TAVL—E AT A REmbr 7Y o7

At the end of each campaign
BF oy U= DR TR

Aseptic processing area adjacent to 1SO Class 5
(e.g., Class 7)
ISO Class 5 (Z B9~ 2 MEH(EEIC L 5 7 1
Ty 7Kg (#2103 Class 7)

Each operating shift
N (=

Other support areas in aseptic processing
(1SO Class 8)
MEBRIERICE D Taky v 7 TO

flLo> S EE G (1SO Class 8)

Once per week

Wz 1 [E]
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Table 2. Suggested Frequency of Sampling for Aseptic Processing Areas® (USP 38 U )

Sampling Area/Location Frequency of Sampling
P FY TRk V7Y v THEE

Clean Room/RABS (7 U —vb—A & RABS)

Critical zone (1SO 5 or better)

Active air sampling (=7 — « %> 7 F—) Each operational shift — ({F2£v7 M)

Surface monitoring (Kit=4)/") At the end of the operation (F1EHED#&H V)

Aseptic area adjacent critical zone

All sampling (&2 ToOH 7V ) Each operating shift  ({F3£v7 M)

Other nonadjacent aseptic areas (4Dl TIZR 0, JEEFEIFLE7T 5 [XIK)

All sampling (& ToOH 7Y ) Once perday  (— H—[a])

Isolators

Critical zone (1SO 5 or better)
Active air sampling (=7 — - %7 F—) Once perday  (—H—[=])

Surface monitoring (FEmE=41v7") At the end of the campaign (Grvva" —VAEPEDFED D)

Nonaseptic areas surrounding the isolator (77" >/ L-— & JE D FFHEF HRE1L 27T 5 X )

All sampling (&TCoH 7Y 7) Once per month (— {2 —[m])

& All operators are aseptically gowned in these environments (with the exception of background environments for isolators).
These recommendations do not apply to production areas for nonsterile products or other classified environments in which
fully aseptic gowns are not donned.

INHOREIZBWT, 2 TONEEEIFESZBENICERT2 OA Y L—20 Ny 7 REZR) .
Tn ORI, R R OAPEXER, & D VWITEEERADE N ER SNV EOMOER ST N S TER
5% (classified environments) [Z5%F L CidiifH Svzavy,

9. SELECTION OF SAMPLE SITES WITHIN CLEAN ROOMS AND ASEPTIC PROCESSING AREAS
(Z V= — b L EFBIEE vy VU FRIBNOY 7Y JEETORE)

91 7V vy R7 Fu—F
ISO 14644 suggests a grid approach for the total particulate air classification of clean
rooms. This approach is appropriate for certifying the total particulate air quality
performance against its design objective. Grids may also have value in analyzing risk from

T, BFRRBCHRNH Y £9, FOUTRLZE LTER L, W TOTENIS TR > TR SV,
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microbial contamination, although in general, grids that have no personnel activity are
likely to have low risk of contamination. Microbial contamination is strongly associated
with personnel, so microbiological monitoring of unstaffed environments is of limited
value. (FRYE : USP38 L [l L)

ISO 14644 1%, 7 U —/b—AD h— S VR BUT IS  ZERIHFEA T IS L T7 ) >
R7 71— (grid approach : FR¥EBI) Z/RIE LTS, — XIS, ADIEEIR 2 W7 U » Rid,
BRI ZATPMENSDTHDLN, 7V R7 7 a—FLE 7, MEMIBYO Y R 7 Z AT I
EZEZH > TWD, AEMBRIL, NEBWFEODENRNH D, ZDTD ADELE S VTV WER
5% (unstaffed environments) OFSAEME =42 U > 7L, ZOMENRERN /2D E 72D,

AR R AE~ 2 BARICKE]) | 20O~ ZABICESW AL LT < FE

02 HEMY TV v T BT MM OBREER
Microbiological sampling sites are best selected with consideration of human activity
during manufacturing operations. Careful observation and mapping of the clean room
during the qualification phase can provide useful information concerning the movement
and positioning of personnel. Such observation can also yield important information about
the most frequently conducted manipulations and interventions. (FRYE : USP38 L[ 1)

WY 7V T HAT O LT, BEEET DO ANDTEERIC OV TOBRIZL > TEET S Z
EMARANTH D, WEMETFMEETO 7 V= — ADOEBRIRWVEBIE L~y BV 71X, AD
& ENER D (positioning) (TR LT, ARRIERE G252 ENHkD, 20 L) RBIERTE
7=, I HHEBEIATONDI/EETORY $Y (manipulations) & ANDITLE (interventions) (2R L THE
HRERbE 2D,

The location and movement of personnel within the clean room correlate with
contamination risk to the environment and to the processes conducted within that
environment. Sample sites should be selected so that they evaluate the impact of personnel
movement and work within the area, particularly interventions and manipulations within
the critical zone. (FRYE - USP38 LA L)

AT, BTREBCRIARDH Y £, FOUTHLE LT L, HIbE X OITENIL T RSUSEK > TR &V,
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7Y — 2 b— AN TOIEER OALE (location) & ENE (movement) X, Yi%BBEICxtd 5, £ LT
ZOEENHOIERETITONL T AT 5, Y A7 LE#EEFT 5, Yo 7RI
fEAT (sample sites) 12, ADEIZ DA X7k EYFEKILNOIEFE, BrlZ, ADITTE (interventions)
ET VT 4 AN = NTOIY PV (manipulations) (IZDOWTRHMETE A LD IZEIRT B2 &,

9.3 il D5 Bk % D Rl

(USP3BEM The most likely route of contamination is airborne, so the samples most critical
to risk assessment are those that relate to airborne contamination near exposed sterile
materials.) Other areas of concern are entry points where equipment and materials move
from areas of lower classification to those of higher classification. Areas within and
around doors and airlocks should be included in the monitoring scheme. It is customary to
sample walls and floors, and indeed sampling at these locations can provide information
about the effectiveness of the sanitization program. Sampling at these locations can take
place relatively infrequently, because contamination there is unlikely to affect product.
Operators should never touch floors and walls, so mechanical transmission of
contamination from these surfaces to critical areas where product is exposed should not
occur. The most likely route of contamination is airborne, so the samples most critical to
risk assessment are those that relate to airborne contamination near exposed sterile
materials. (USP38 i%., Tz HIBR )

(VP EM B YL fe b FTRENE D B B IR IFZE T IFERE Gibome) T D, ZDTeb ) 27 T
A X MTRCOEBERY 2 7V, IREE S D BRI O ZE TG G B o o
VT D, ) MOBETREEINL, ROIFFESHRO KRN D, L0 EOVEROXIEA~ L
FEZR (equipment) & 5 WMIJFAFEL (materials) 23BN < GE DAY [ (entry points) Th D, FEE OV DX
35 (areas within and around doors) 33 JL TN 77— 12 7 (airlocks) I & =& U > 7 DA~ (monitoring scheme)
IZEOD T L, BERRP O TN RINT 5 Z LT TH Y TS, TS DT
OV T 7, =T — a3 7 F T A (sanitization program) DA I OW T DR & 5-
25 ENHBRD, ZNODEFTTOY 7V o ZIE A 2 K< kD, &) DI,
T O OFE G TR T D AREMEDMRV G TH D, 1EHERE (operators) X, IRROBEIZIR L
Thl> T b0, ZNHOREMN G, BN REE S D BEER XKIEA~OTE YOI /o5
& (mechanical transmission) A L Z SH/RWNZ &, b AIREMED K & 7275 Y48 (route of contamination)
1L, ZEHRIE Girbone) (2K DD TH D, 2D, VA7 FHlIC ik b EHE 25 E 42 K-
VIV, EEOY) G RTE SN DT TOERPIEEEIBRICEDL DO TH D,

(USP38 I%, TH#HMBZHIER  GRIE : 2O DBIE DRI HBE) LT2)
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Manufacturers typically monitor surfaces within the critical zone, although this should be
done only at the end of operations. Residues of media or diluent from wet swabs should be
avoided on surfaces, because they could lead to microbial proliferation. Also, cleaning
surfaces to remove diluent or media requires personnel intervention and movements that
can result in release of microbial contamination into the critical zone and can disrupt
airflow. (FRYE - USP38 LA L)

TEF TR VT 4 AN = NOERREE=F —F D508, ZHIUIMEEDOK D Y DR
TOFITI Z L, Mo T AT 7D OEFHIRCAT IR OFRAFITRET 2 2 &, Zhuid, AEm O
JHAE Z /00BN NN TH D, FFRIC, AR HZ B0 Br< 7291217 5 Kl D
7V —=27 (FEL) 13X, FEERTONTERBHEZMNELTHH0THY, ZIZ VT 40
= SOBEMOTBER O E R Z L, £ L TRMEELLTLE I,

10. MICROBIOLOGICAL CONTROL PARAMETERS IN CLEAN ROOMS AND ISOLATORS
(Z V= N—ABLEOTA Y L—FOMEWMFHEE RS A —F)
(USP38 Tlt, AMBIKD L HIZEFE I LTS, MICROBIOLOGICAL CONTROL
PARAMETERS IN CLEAN ROOMS, ISOLATORS, AND RABS ;2 U — 1 /L—LA, 74 VL —
4 1 L OVRABS O FHIHIEI ST A —4)

10177 —rb_Le7 731

Since the early 1980s, manufacturers have established alert and action levels for
environmental monitoring. In recent years the numerical difference between alert and
action levels has become quite small, especially in ISO 5 environments. Growth and
recovery in microbiological assays have normal variability in the range of +0.5 logsp.
Studies on active microbiological air samplers indicate that variability of as high as tenfold
is possible among commonly used sampling devices. As a result of this inherent variability
and indeterminate sampling error, the supposed differences between, for example, an alert
level of 1 cfu and an action level of 3 cfu are not analytically significant. Treating
differences that are within expected and therefore normal ranges as numerically different is
not scientifically valid and can result in unwarranted activities. In a practical sense,
numerical values that vary by as much as five- to tenfold may not be significantly
different. (FR¥E : USP38 & [ L)
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1980 FERDOFIMIC, BEEFIIREE =L V7 DOT T —F @m BLOT 7 var wm
VALV OWER AL Lz, T, 77— LB LT 7 v a v L LOBIER 72 2 5 1
FriZ 1SO 5 DREIICEWVWTIE, RV /SR bD Lo TS, MEMFENLRE R
(microbiological assays) (2331 DK & EIIX, #F [ £ 05 logyl DOHEPHOEEZFF-> T 5
RREN 72D =7 — « Y 75 — (active microbiological air samplers ; 307 224 2 SIS RS LCH
YTV 7T R IZOWTORIEIE, AN SND Y 7Y U TAEEORIT, 10 5 &
W) KD REWN T Y I (variability) DD Z & R LTCWBD, & OFEZREA D ZEH) (inherent variability)
E PRS2 ) 7« =T — (indeterminate sampling error) DR & LT, #lZiX, 1 cfu
EWVWHITT—hL Ll 3cful T v a r LoULORMIHUE SV 2RI, TR E
REWERTZ2W, I SNICHANTOERLLHET L 2 &, T2 BERNRZER L LT
OH OFMH E VD b DIE, BEERICR G2 DO TIERWVDO T, @ik 2oxhisic) RNY72R1TH)
(unwarranted activities) 22 2 S5 ATREMENSN & D, EBRAYITIT, 5~10FfFL VD K HITRE <R
BBV DOTHIUL, BUEOERITERZFTZRNTHA D,

10.2 HYEIRR > HF T LA
Because of the limited accuracy and precision of microbial growth and recovery assays,
analysts can consider the frequency with which contamination is detected rather than
absolute numbers of cfu detected in any single sample. Also, a cfu is not a direct
enumeration of microorganisms present but rather is a measure of contamination that may
have originated from a clump of organisms. (FRYE : USP38 & [l 1)

WA OERER L OEIERO EREEO EfE S (accuracy) & K (precision) 23RIE S TWDH DT,
ST X, fHx OV 7T S EE ) Ol v b, & LABE BRI S
NI-HEEZEFTRETH D, F7=. cfu (Fix : colony forming unit HEEIERLHAT) (X, TFAEL TV
DIAEMBOEERN IRHEEME TIE7e <. & LAED OBLIZ BT 2154 OHEHAL (measure)
Th s,

Mean contamination recovery rates should be determined for each clean room
environment, and changes in contamination recovery rate at a given site or within a given
room may indicate the need for corrective action. Within the ISO 5 critical zone, airborne
and surface contamination recovery rates of 1% or less should be attainable with current
methods. Contamination recovery rates for closed RABS and isolator systems should be
significantly lower still and can be expected to be <0.1%, on the basis of published
monitoring results. (FRYE - USP38 L [A L)
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%7 U= —ANBREEIC OV, ETEYLANY R (mean contamination recovery rates) & TRET D Z &,
Zo Xyt uE, HoEZLNTEML (agivensite) TOD., HDHWEH HERE TOIHYLEIIL
ROZEAE, RIEHEOMLIENEZ ST HDTHDLNBHNR, 1ISO5 EWH 7 VT 4 Iy
—OFFANTIEL, BUEDOHIET, 1% LA TN OZEHRRIER I L ORI & E O YL %
ERAEEE T2, 70— A RTTRABLOT AV L—F VAT AOIGYEIERIEZILE Y
LRV ELTEHRETHY, ARINTET=F Y U ZHERICESITHIE, 0.1% K0 (< 0.1%)
ThdeTHENATND

103 BYH 7Y v I DOEHE

Contamination observed at multiple sites in an environment within a single sampling
period may indicate increased risk to product and should be carefully evaluated. The
appearance of contamination nearly simultaneously at multiple sites could also arise from
poor sampling technique, so careful review is in order before drawing conclusions about
potential loss of control. Resampling an environment several days after contamination is of
little value, because the conditions during one sampling occasion may not be accurately
duplicated during another. (FRYE : USP38 L[ 1)

BB =DYWY T HARIN (within a single sampling period) C. & 5 BrBx DD & AT TYE YL 38,
BINDH T LiE, ®WEA~DOIEGY 27 OWMREZRT AR H VD | FEEIRSFHEZITS 2 &
it\@ﬁwﬁﬁfﬁﬁﬁﬁmﬁﬁﬁﬁhézkﬁ\%yfuy7%7:y7#§%?%é_
EETRTREEMEDR DY . 2O, FEREOWLO RN B 5 & Oftin 4 85 X HT I
EERVWLE2—2FT 52 LREE LWV, HRRICEAZRTOHDLOREOHY 7Y 7%
FREMEZFF 272\, LW S DI, AV 7V 7 DOIGHOIREIX, BIORFCILEMIZHEL
TERWNLTHD,

104 1EZEENEE
Surface samples may also be taken from clean room garments. Personnel sampling should
be emphasized during validation and is best done at the completion of production work in
order to avoid adventitious contamination of the garments. In this case the average should
be <1% for these sample sites as well. Gloves on closed RABS and isolators should meet
the more rigorous expectation of <0.1% contamination recovery rates. (#tix : UsPsg & [ L)

KA OY 7T E, 7 U — 2 — LA (clean room garments) 2> 5 HEIAM TV 5, 1EE
FPOOY Y TE, NV T =g AT ZERERINLSBDOTHY, 7V —
— L AR AR DOEIE A 7275 Y% (adventitious contamination) Z ELT 5 72 D12, BUEEE DK TS TITH
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ZEMNRRANTHD, ZOEE, FHIIh OV FVENE L RERIC 1 %A (<1%) L35 2
L, Ju—XRTTARBIOTA VYL —2D 7 a—71%, 0.1% KW (<0.1%) OELLEINR L
W, KU EELWHIRHMEICAE T 52 &,

10.5 #EBR SN HI5REINR L £ DB DS
Because of the inherent variability of microbial sampling methods, contamination recovery
rates are a more useful measure of trending results than is focusing on the number of
colonies recovered from a given sample. Table 3 provides recommended contamination
recovery rates for aseptic processing environments. The incident rate is the rate at which
environmental samples are found to contain microbial contamination.

For example, an incident rate of 1% would mean that only 1% of the samples taken have
any contamination regardless of colony number. In other words, 99% of the samples taken
are completely free of contamination. Contamination recovery rates that are higher than
those recommended in Table 3 may be acceptable in rooms of similar classification that
are used for lower-risk activities. Action should be required when the contamination
recovery rate trends above these recommendations for a significant time. (it : usPsg Xl 1)

WD FHY T ) o T HEOEF REBOTZDIC, DY I AnbENSA/zan=—0
BICESEZELED L0 H, (HYLEIER (contamination recovery rates) 75, FaiD b L RIZBIL T
D &0 AHHLFHIERE (measure) T2, 31, BEEMEEICL 27 mt v v VREEICH L
TO, #ERINDHLRENREEZ R LT b D ThH D, HHFEAEZR (incident rate) 1%, BRELND DY
TN Y A G e T E 3R SIVTEE (ae) TH D,

BlIZIE, 1% OFERFEARIT, ao=—HE 38R, BRENTZT TN 1 %I
BRENRHST-Z L #ERLTWD, BETHIE, BRLZV 7LD 99 % NERRNGEE
CHIVEtSh T\ D, 3 ITHRINTOLE LY bEWIGEREIREIL, JVEWY 270
TEZEITH A S D [FER 2T T OB THESIND DO TH A 5, IHRENERN, HLEKE
FFORER TN D OHEREZ LRIZHEAA RSN D GEIE, SHEBLETHA I,
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Table 3. Suggested Initial Contamination Recovery Rates in Aseptic Environments®

I BREABRBEIC BT 1R SN D A 75 YRl R

(USP38 Tl. IFEild “a” O hBEmEins)

Room Classification Active Air Sample Sgi';;'?i Contact Plate or Glove or Garment
(%) Exposure (%0) Swab (%) (%)
'Sgggrgcgorsg;@gs <0.1 <0.1 <0.1 <0.1
ISO 5 <1 <1 <1 <1
ISO 6 <3 <3 <3 <3
ISO7 <5 <5 <5 <5
ISO 8 <10 <10 <10 <10

a All operators are aseptically gowned in these environments (with the exception of background
environments for isolators). These recommendations do not apply to production areas for nonsterile
products or other classified environments in which fully aseptic gowns are not donned.
IHDLOBREICIENT, 2 TOEEFIIMEEELZEHNICEMNTD A Y Lv—20 Ny 7REZR) , Zh
SOHELRT, IR O APEXIR, & D WITEEEKOF MR SR WL O OFER ST 3 S TRE
(classified environments) {25 L Cldui ] Sz vy,

Detection frequency should be based on actual monitoring data and should be retabulated
monthly. Action levels should be based on empirical process capability. If detection
frequencies exceed the recommendations in Table 3 or are greater than established process
capability, then corrective actions should be taken. Corrective actions may include but are

not limited to the following: (FRYE : USP38 L[ 1)

R IE, EEOE=2 ) 7T =2 S L, TLTCEOREBHENRTHZ L, 7
7 va LoV, BRERID 7R 7 v 2 ABETT (empirical process capability) (ZFsO< 2 &, b L. B
JENZSOWIEZHZ D50, HOWIIHNL SN e AN L RELS ol bl EIE
FETE (correctiveactions) & & 5 Z &, RIEFEIILLTOLOREEND N, ZHICRESND S D
TIE7u,

« Revision of the sanitization program, including selection of antimicrobial agents,
application methods, and frequencies
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Y=F—g7ar T AOWE, ZIVUTIEPLEA (antimicrobial agents) . 18 FH 712 (application
methods) 33 X OVSESGAESE (frequencies) 235 £ D,

e Increased surveillance of personnel practices, possibly including written critiques
of aseptic methods and techniques
VEZEE DEFEDOITHE) (personnel practices) DEE DB b, 245 < ZAUZiE, BEEEELESCME
EEEET 7 = Z7IZBI L COSCEAL L7 HERE (written critiques : fR7E  FEREMUE 72 b D% A58
ToxE?) NEEND,

« Review of microbiological sampling methods and techniques
WA T ) T HEBLOY TV T /=y 7 DL E a—

When higher-than-typical recovery levels for glove and garment contamination are
observed, additional training for gowning practices may be indicated.

FREJIOERICEA L TEBELY B AV (higher-than-typical) [FIERANZ: B AVIZIRF I, BAHLE
(gowning practices) (ZB8 L COBMDFFENRIB D,

11. SIGNIFICANT EXCURSIONS (B E7—BHIH)

1L1 AR R—BABRH oY ERE (15 cfu 2B X 51E)
Excursions beyond approximately 15 cfu recovered from a single (VS 150 5 )
sample, whether from airborne, surface, or personnel sources, should happen very
infrequently. When such (Y78 1SO 5 ) excursions do occur, they may be indicative
of a significant loss of control; particularly  (USP38 & F#ii5r 0 HigE A HIFR) when they
occur within the 1SO 5 critical zone in close proximity to product and components. Thus,
any excursion >15 cfu should prompt a careful and thorough investigation.

22y, FEHHVITAE WO BELENS, 1o (VPR 1S05 ) # o7 L THI 15 cfu
KB 2 D —IBEIRI (excursions) 3L Z B Z LI, FERICHTH D, DL H 7 (VFEEL 1505
RWT@)_‘WL%ﬁELtﬁD\ FRIZ, (USP38 1 FAME/y D HGEZ HIBR) L0 FUEH

W LTZ1SO5 D7 VT 4 IV — 2 THEUTESEAIE 072 0 K& 7258 BRI RE O 22K significant
loss of control) Z B R L CTW5, Tz, 15cfu #1822 7s 5 —imAg&Eiiiz i, BRn>o+
4372 (careful and thorough) FRAL & [EL.HIZIRED D Z &,

AL, BT H Y £, FOUIRZE LTHEM L, HlErs K OITENILF RS E > TR,
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11.2 A B2 — BRI R AR DE B EFIR

A key consideration for an abnormally high number of recovered colonies is whether this
incident is isolated or can be correlated with other recoveries. Microbiologists should
review recovery rates for at least two weeks before the incident of abnormally high
recovery so that they can be aware of other recoveries that might indicate an unusual
pattern. Microbiologists should carefully consider all recoveries, including those that are in
the more typical 1- to 5-cfu range. The identity of the organisms recovered is an important
factor in the conduct of this investigation. (FRYE : USP38 L[AI L)

BEICHWEOan=—EICE L TOEEREEML, ZTOA 7 b (HkFE) 25,
DEFT TOWEDOENL LTIV EE SN TV D L TH D) D2, T & BB L TW D D),

Thd, BEWEF X, BEICEVEIROA T v MOFRER SO, Ve T 2 B8R
HEINRDO LV E 2 —%1T9 T &, ZHIEL, @ L IXRR o7/ 8 — 2R d K 5 2 dlEl =R
DENNENDT-OTH D, WEMFHRITILETORNEZERR AL Z &, 2, 2K
—HEAI72 (more typical) D 1~5 cfu DFEPHIZH D BUR S E EN D, BUL SN IZBAEW O FREIT

CZOWEEITI) LTCOERERT 7y I X —ThH D,

In the case of an isolated single excursion, establishing a definitive cause probably will not
be possible, and only general corrective measures can be considered. It is never wise to
suggest a root cause for which there is no solid scientific evidence. Also, there should be
an awareness of the variability of microbial analysis. Realistically, there is no scientific
reason to treat a recovery of 25 cfu as statistically different from a recovery of 15 cfu.
One should not consider A value of 15 cfu should not be considered significant in terms of
process control (USP38 TAHEIEE A value of 15 cfu should not be considered significant in
terms of process control, FRiE : K77 bOEICAHRLE N> T T, TADHIBRS U
7z) , because realistically there is no difference between a recovery of 14 cfu and one of
15 cfu. Microbiologists should use practical scientific judgment in their approach to
excursions.

il & 13O0 B SN H— 0 — AR OS5 B RIRR AL T 2 2 S I3R L < RATETH
D.FNDZ, T —RINRBIESTEEZEZ XD 2 L1270 5, M 72 B FRIREHL (solid scientific evidence)
DAFE LRV DIZ, IBAFREZ R T 5 Z &id, (L TEWL O TRV, £, MEDSHT
DZEH) (variability) (ZHH LTI Z &, BIEMITIZ, 25 cfu DEIERAY, 15 cfu DRI & 1356
FHAIC 72 2 &3 2 BP ARV IIAAE L TR, 15 cfu S WS, 7 b ZHIEEI OB

AT, BTREBCRIARDH Y £, FOUTHLE LT L, HIbE X OITENIL T RSUSEK > TR &V,
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12.

HIE, K72 ER D & HH L 135 2 BV, 7R bIE BURIZIE, 14 cfu DOEILER L 15 cfu
DEULRDENCAERITIEN)NS Th 2, WMAEMFEIL, —BIGEBA~DOT 7' n—FI2i3, 3%
7o BRIl 24T 5 Z &

FURTHER CONSIDERATIONS ABOUT DATA INTERPRETATION
(F—Z OFFRITHOWNTD L Y —BOER)

In the high-quality environments required for aseptic processing, detection frequency
typically is low. As can be seen from the rates recommended in Table 3, the majority of
samples taken in an aseptic processing area will yield a recovery of zero contamination. In
the most critical areas within an aseptic processing operation, it is expected that less than
1% of the samples will yield any recoverable contamination.

In the most advanced of modern aseptic operations that use separative technologies such as
isolators or closed RABS, the recovery rate will approach zero at all times. The
microbiologist responsible for environmental control or sterility assurance should not take
this to mean that the environmental quality approaches sterility. The sensitivity of any
microbial sampling system in absolute terms is not known. In environmental monitoring, a
result of zero means only that the result is below the limit of detection of the analytical
system. A false sense of security should not be derived from the infrequency of
contamination recovery in aseptic processing. (FRYE : USP38 L[ 1)

BEBEEIC LD T ry VU I RER SN D B S EBREE T, B OB B I3E L TR
LD ThHD, HNTHEE LTIHRENBH D L 510, BEBEEIC LD 7 vty v v 73D
LRI E NI TN DOREE, EriGROBINEZELHTHA 9, EHRHEBEFEIZLD T R
Ty U T OEEOFTH i EER KT, BUSNATEYIT 1 %R Th D 2 & 3 HIFE
Ehd,

TAI V=270 —RXRTTADL D 72 57BEHN (separative technologies) % {3 35 & & JoER
RBUEOEREREFEIC LDEE TR, BEIERITIEICE R IZEN SO TH D, REEHDH 5V

BEHMERAEIC B2/ T 2D 8L, 202 813 BRENEFH SISO TWS Z L2 ER
L7 SZHET 52 &, MRt ERE W TOMEM Y 7Y TV AT AORKET, K
HThD, ﬁﬁ%:&)/ackwfi oo RIT, BIZOHTO T AT AR BRIRELLT
Lol Z L HERT HDICBE 2, BEEFEC LD 7 vty o 7 TOHLEIND D -
TR Z B0 5 E Vo T, BARME (security) (IZDOWTDRRSTEE X H RN &,

AT, BTREBCRIARDH Y £, FOUTHLE LT L, HIbE X OITENIL T RSUSEK > TR &V,
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Sterility assurance is best accomplished by the careful control of human-borne
contamination, which industry experts agree is the primary significant risk in aseptic
processing. (YSP38 crTREmAkE <EIER T 2. Gterility assurance is best accomplished by a focus
on human-borne contamination and the facility design features that best mitigate risk from
this contamination. Greatest risk mitigation can be attained by reducing or eliminating
human interventions through proper equipment design and by providing sufficient air
exchanges per hour for the intended personnel population of the facility. Other risk
mitigation factors include effective personnel and material movement and the proper
control of temperature and humidity. Secondary factors for risk mitigation include
cleaning and sanitization.) Risk analysis models that analyze processes prospectively to
reduce human-borne contamination risk by minimizing operator interventions are more

powerful tools for sterility assurance than monitoring. Environmental monitoring cannot
prove or disprove in absolute terms the sterility of a lot of product. Environmental
monitoring can only assure those responsible for a process that a production system is in a
consistent, validated state of control. Care should be taken to avoid drawing inappropriate
conclusions from monitoring results.

MEEPELRAEIE . AHKDIEYE (human-bome contamination) DVEEIREWEIENIZ L > T, &b B FER S
No, 2oz lid, WHEROHMZEN, EEBEEICLIDZ Yoty v 7B D bEE
72V A7 (primary significant risk) T 5 & DERD—F A T 5, (USPECrTiks (s s,
MEFEPERAEIX, B N ESEOIEYE (human-bome contamination) . 33 LN (Z DVEYICHKTH Y A7 %
OB 2) BRI aHIRICESRZK L Z LTl b B ERIND, U A7 K (risk mitigation)
ERAET D2 0L, W ERMERRGT 2 L COADNEDEIES 5 IEFREICE D BIW
e Mm®ﬁ%k¢é¢¥%@$l IHT 5 1 RIM T2 O+l fiRB A 525 2 &I
XV, ENEEKRKTE D, TN Y RV O T 7 7 #— & LT, 2R e A LE
J DE)X (effective personnel and material movement) & . JRERB I OMBEOE LWVEEN G ENS, U A
JICHTHE D77 7B =, 7V == Gwn V=T o B—Tay @ BEEN
D) BWEEND, Tabv AR L, AFEFEOMELRAIMET 2 Z &I Ko TABRDH Y%
FRENAD S NS VR THHTET VT, E=F U 700 BRI, BEPERGEICRTT 5 X0
WY — NV Th D, RET=41 7%, ®Bihon y NOBEMEL, Mk 72 S5 CILEET
52 EBREET A 2 L bk, BEE=4 ) U ZITHIC, D7 rERICH LT, BiEY
AT LW VEBIZOWTIEFEIHTAY F— N SNTREEICSH 5 2 & & RGET 5 OISl E R\,
REE=4 Y U URERN D ORNEY AR T D K 5 HEEERDR TR S0,

T, BFRRBCHRNH Y £9, FOUTRLZE LTER L, W TOTENIS TR > TR SV,



Z D USP<1116>1E, USP 7+ — T AIZHE# K472 Draft LT3, THERARITETD USP CIRER T &V,
Fo  HEFZFONEICRTT 2 2 A2 M, BEEZ BT 2 72 DICEIRRE AN X 72 DT, Page 53 of 74 pages lileSf,ienlin

13. SAMPLING AIRBORNE MICROORGANISMS (ZeHiZiEE DY 7Y v )

Among the most commonly used tools for monitoring aseptic environments are impaction
and centrifugal samplers. A number of commercially available samplers are listed for
informational purposes. The selection, appropriateness, and adequacy of using any
particular sampler are the responsibility of the user. (FRYE : USP38 L [ 1)

BEHEMEEC L 2BBIOE =2 Y 7 Tl b BRI S o (tools) 1%, &0 dIT,
EFZER YL "5 —  (impaction sampler) & 102 T —  (centrifugal sampler) T 5, 5D
BHY, THELUTICBREETICZY AT 5, EOEIR (selection) , LI (appropriateness) , 33
KBV 7T =% H L TOZUYE (adequacy) (£, 22— —DEETH D,

131 RV vy v 75—
Slit-to-Agar Air Sampler (STA) — The unit is powered by an attached source of
controllable vacuum. The air intake is obtained through a standardized slit below which is
placed a slowly revolving Petri dish that contains a nutrient agar. Airborne particles that
have sufficient mass impact the agar surface, and viable organisms are allowed to grow. A

remote air intake is often used to minimize disturbance of unidirectional airflow.
(FRVE - USP38 LA L)

Slit-to-Agar Air Sampler (STA) — Z O3EE L, FHEE AT RERWSIIC LV 2R E2R51T 55D T
b, BROMY ARIMEHEL S T2 A Y » b GUE: Mo »DITV, T O FHICFERR %
BN MYV MARP - Y L[S TWD, A7 E & (sufficient mass) & FFDZEHHFRlRRL -1, 28R
B 1A (218722 Gmpact) 975, ZAUZ XV A# (viable organisms) OABNAREL 725,  (ik
PRk n) — RO A< L (disturbance) 2 fie/N & T D 7201, LI LITERRAD 25D Y
AU (remote air intake) 23 FH S 415,

FE: UTIBZBETIZRY v MU 7T —0F[IER LT, ZEHRREREZRERIIICERITE D2 2 L b,
OV T T —DORERFETH D, EIERFRHITRK 1 R ATREZR & DR — R Z A 7 Th D,
(20 v~ OLAFE, W%EIA (EOBEEOAT L ADE) FNICHLHWE (Y v ) ICHEKT
5o ZINHL—EEDOZEINERFIINTNDIDT, ZOTIZEREME D>V LEHRIE D, KF
ST R TIRIEMER 221 L 0 R I S D,
LT OFFHEPERR X2 RO S B & FEEIERIC K W W EE D, (E-> T, F— Y CREE Y — &
AR (B A E D HIVTAEICRD) LT, R Y v MO T & EREF IR O M OB — &

AT, BTREBCRIARDH Y £, FOUTHLE LT L, HIbE X OITENIL T RSUSEK > TR &V,
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WD ZLEBEETH S,
ARV GERYAR) 13, B 15em BRE D & O MEbiL, Ktk (Wl L7ey o 7 VERDR D
ootz IFRRICER SN D, TR A Y v b 77 —2BUR LT,

BB R) Y b TS5— RES—
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RMOOEDESHABRY
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EERRERI D
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132 =T ARy F—

Sieve Impactor — This apparatus consists of a container designed to accommodate a Petri
dish that contains a nutrient agar. The cover of the unit is perforated with openings of a
predetermined size. A vacuum pump draws a known volume of air through the cover, and
airborne particles that contain microorganisms impact the agar medium in the Petri dish.
Some samplers feature a cascaded series of sieves that contain perforations of decreasing
size. These units allow determination of the size range distribution of particulates that
contain viable microorganisms based on the size of the perforations through which the
particles landed on the agar plates. (FRYE : USP38 L[l L)

Sieve Impactor — Z OIEE FFEERIEMZ G Te~S M UL Grik - —iorEmEoom o b o) (IR TE
D EDNTRHRF SRR B Lo TS, ED D A—T, FOEDLNIZRE SORA
WEFFOLDBBRIT ONT VD, GRiE: =7, TARDLEOATIL. ZOBRICHKT 5, EEIZA MKRO 2
FULAREA A=V LEL L, ) BEZERUICK YO ZE > CREAEDZER NS S,
Wy A e Ze IR T1E, R U N OZEREE I H22 35, %onDHh 7T —F, Lz
W CT=ZBED T A — K Rix : Brxigoik) OV —7 ZRf> TV D Rk : Fio Anderson
LTI —mBR) . ZOSEEAOEEIL, BREHTARO EIC¥ B2k 1- %18 LT, fL (perforations)

DRE SITHESWTARE L B TR ORARHIPH DM ORE L AIRE L § 5, Rk UsP3s L1 L)

6ERRDT U —t YL T5—0f  ERD)

AR, TR DY £9, FUUIAZR L LTHEM L, Il KOTSRSk > TR &V,
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BEAT UV AABORIZETAIR RO —T (BIL) b

D, ZOLICN M IMEELS, HFEOAMOLOKRKE SITRR
STWVWLHOT, ZORMZIBIET 222K OME TR D (K5I
ENTWVHZERET -EREOZY) . HILO N ZEREHH
FCOFHE, FBETEIRZNTND (K5 Shi=ZBK0

JEEPERIZ—E L D) o« HOKBR

133 LAY T 5 —
Centrifugal Sampler — The unit consists of a propeller
or turbine that pulls a known volume of air into the unit 5
and then propels the air outward to impact on a i 6
tangentially placed nutrient agar strip set on a flexible

plastic base. (FR¥E : USP38 L[HI L) ELEYLTS—OEF GRE)

Centrifugal Sampler — Z D4EE X, 72T (propeller) F72ILF —E L (trbine) 7> HIERKL S 4L,
FEENCBEMEOZERZ 5| AT, Bl ZAENTZERUT, T OEKDFADEER T I E Dy
ToRERIEH (FHMEDH DT T AF v 7 BB BTty S TnD) IZHET S,

13.4 WHEFTRRRMEMT F U U A

Sterilizable Microbiological Atrium — The unit is a variant of
the single-stage sieve impactor. The unit's cover contains
uniformly spaced orifices approximately 0.25 inch in size. The
base of the unit accommodates one Petri dish containing a
nutrient agar. A vacuum pump controls the movement of air
through the unit, and a multiple-unit control center as well as a
remote sampling probe are available. (i : uspss L)

PR P RE 72 A

7 R U AOH] (FRIE)

Sterilizable Microbiological Atrium — Z O¥E@E IZ—BERD—T7 A4 L7 X —DR B TH 5,
ZOHEBEDO I N—IF, REIN0.25 1 - F (8 6.4mm) OFEHBICHNW=AY 7 0 2A03d 5,

LEEOHEIT, BRPASTEANRVILUCHEAT DL IR TWnD, BEZERTFITLD Y
2/%%%% Bl HEROBE ZHIET 5, mEXOY T T e —T L, EECERE % )
T X D HIEEEE (multiple-unit control center) & R Z &3 HE D,

AR, TR DY £9, FUUIAZR L LTHEM L, Il KOTSRSk > TR &V,
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135 REER VAT LAY T TF—

Surface Air System Sampler — This integrated unit
consists of an entry section that accommodates an
agar contact plate. Immediately behind the contact
plate is a motor and turbine that pulls air through the
unit's perforated cover over the agar contact plate
and beyond the motor, where it is exhausted.
Multiple mounted assemblies are also available.

(FR{F: - USP38 L [AI L)

Surface Air System Sampler — Z DA b S U722 (& (integrated unit) 1, \)ﬁ
FERIEARH (agar contact plat) (2% hts L 72 A 855 (entry section) 7> 54

MENTWD, FEMEROTSEAICE—F—BLOZ - R"H Y, BREMTEROE LI
D MHIEE DR LT AN—% B L TERERGI L, E—F—D%A AL, HERSnT
DL IR B EE OB S £-, FIHT L2 Lk D,

GRIE - BICEGZ2R Uiz, I NS R RBA L BV TV A RIHERE SNV

136 BZF VT4 NE—HY T T—
Gelatin Filter Sampler — The unit consists of a vacuum pump with an extension hose
terminating in a filter holder that can be located remotely in the critical space. The filter
consists of random fibers of gelatin capable of retaining
airborne microorganisms. After a specified exposure time,
the filter is aseptically removed and dissolved in an
appropriate diluent and then plated on an appropriate agar
medium to estimate its microbial content.

(FR¥E : USP38 LAl L)

Gelatin Filter Sampler — = O¥E#E L, BHZER 7 L2 ZICHL
DAHTTER AR — A DR SN TV D, R—ADSENRTIE
TANE—DASTRNE—=REFEINL TS, ZO7 4V
H—lx, BT F Ui E T o F DITELS L ZE iR A
TLHHLDTHD, BUES NI BBERHEIEL, ZOT7 4NV 7 —%
HEAYIZHCY U, Y 22 AR T i U, O Y 2R KRR
HITHERRE LT, ZOMEMEERAWET D, Gk 3BCTEEM L)

AU, TR DY £, FSUTALE LTHEM L, W L OTENT LSk > TR E VY,
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13.7 HETH AR
Settling Plates—This method is still widely used as a simple and inexpensive way to
qualitatively assess the environments over prolonged exposure times. Published data
indicate that settling plates, when exposed for 4- to 5-hour periods, can provide a limit of
detection for a suitable evaluation of the aseptic environment. Settling plates may be
particularly useful in critical areas where active sampling could be intrusive and a hazard
to the aseptic operation. (FRYE : USP38 & [ 1)

Settling Plates — Z D 1A R DO ZFEIC L - TEREZ BT T 27200, fliHD
LT EE LT, EFRESEH SN TND, ARSNLET —ZIZLid, B TETRE 4~
5 R[] Bk R L 72, MEREMEIEEREE OO 23 i O 72 0 ORI OIREE GRIESZH) #5252
EMRHRD, ETEERIE, EER XK (oitical areas) Tl FRCARLZ DO THD, BRERDL
X, ZTOEHELRKIETIE, =7 — 7T =BV 7Y T (active sampling) 23 FEE #RAE
BT XD BRI LTI AR (intrusive) TH o720 | fE5E (hazad) & 52720352 L1275
LbTh D,

E . TRHREMEOEREZRS)] EOFE®RTHS

%

One of the major drawbacks of mechanical air samplers is the limited sample size of air
being tested. When the microbial level in the air of a controlled environment is expected to
contain extremely low levels of contamination per unit volume, at least 1 cubic meter of
air should be tested in order to maximize sensitivity.

Typically, slit-to-agar devices have an 80-L/min sampling capacity (the capacity of the
surface air system is somewhat higher). If 1 cubic meter of air were tested, then it would
require an exposure time of 15 min. It may be necessary to use sampling times in excess of
15 min to obtain a representative environmental sample. Although some samplers are
reported to have high sampling volumes, consideration should be given to the potential for
disruption of the airflow patterns in any critical area and to the creation of turbulence.

(FRYE : USP38 LML)

WD T — - 7T —OEERRFEDO—21F, B TE 2K EDY > TP A ZITR
RABnosHZ L ThHD, FEEINTZEREE (controlled environment) 0D ZE5 EDFRAM) L~ L 73 AL 225
YT OIBEGL L LD e D IRWEE G & RN G, BELRKIZT 5729
R THIM DR ERBRT D2 L,

AT, BTREBCRIARDH Y £, FOUTHLE LT L, HIbE X OITENIL T RSUSEK > TR &V,
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14.

— XA, AU > YT T — (slitto-agar devices) (X, 80-L/min O3 7Y v TRES o T
D (REERS AT LAOENL, ZhE0 b&0E0) . bL1Im OELEl R LR 51T,
15 M OZBIFM A LI L 725 TH A D @ik - 80-Umin x15min.=1200 L=12m°) , {RRAZREREELD
P TINEGDIZDITIE, 16 GEEBZ LY TN TR NEL D TEA D, HO
POV 7T =X, TRV 7Y T BEERFOZ ENEINTWAHD, EEXI (critical
area) DXL/ NF — 2 ZELT FIREME, 38 K OVELUTE (urbulence) A S5 Z L ITxT 2B E
BTHD,

Technicians may wish to use remote sampling systems in order to minimize potential risks
resulting from intervention by environmental samplers in critical zones. Regardless of the
type of sampler used, analysts must determine that the extra tubing needed for a remote
probe does not reduce the method's sensitivity to such an extent that detection of low
levels of contamination becomes unlikely or even impossible. (FRYE : USP38 L [l L)

BEFHSE (technicians) 1, 7 VT 4 IV — 0 TORERY 77— XD AONMENPGAELD Y
A7 DAEEM AR/ E T D10, BRAOV TV T UAT AEERTH LR TH
55, T Y77 —OFEICEAD BT, HE @naysts) 1, ERRO 7 v — 7B
IBINOBELE (extratubing) 1&, £ DITIEDRE 2D SERWE I ITIRE LT T2 5780,
F AR LAV OTBRORRH D FIAD IR 8 D WIIAFIREZR R £ CHIE DR 2 &
F IR B2,

SURFACE SAMPLING (E@\H¥ 7V v o)

Another component of the microbial-control program in controlled environments is surface
sampling of equipment, facilities, and personnel. The standardization of surface sampling
methods and procedures has not been as widely addressed in the pharmaceutical industry
as has the standardization of air-sampling procedures. Surface sampling can be
accomplished by the use of contact plates or by the swabbing method. rix : uspss L)

B XN-BREE (controlled environments) DF/AEWE LT 1 77 ADOMOTEZEIL, HEES (equipment) .
B (facilities) 35 KTV (personnel) DR > 7V v 7 Th D, R 7V 7 )ikE FIAD
BRI IR, 22 ) T EOEEL LR U< BERER CITEL A<D EFo Ty

AT, BTREBCRIARDH Y £, FOUTHLE LT L, HIbE X OITENIL T RSUSEK > TR &V,
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W, RV TY TR, BEAREA (contact plates) « & D UNME A T T (swabbing method) % {i#
LTIt 5,

Contact plates filled with nutrient agar are used for sampling regular or flat surfaces and
are directly incubated for the appropriate time and temperature for recovery of viable
organisms. Specialized agar can be used for the recovery of organisms that have specific
growth requirements. Microbial estimates are reported per contact plate. (it : uspag & il 1)

SREREH 2 IS T A U T2 BEAR (contact plates) (. —MXHU72 (regular) & DN e (flat) i
CHEMENDbOTHY , AFEORINO DI, Jil Y 2R &R E TEEICEEZIT). 5
BERAERERZEFSEHOEIICIL., B/ FEREEH (specialized agan) ZFEFH L CTH L, 4k
WOREEMIT, B PCS 720 O LTHET 2,

The swabbing method can be used to supplement contact plates for sampling of irregular
surfaces, especially irregular surfaces of equipment. The area that will be swabbed is
defined with a sterile template of appropriate size. In general, it is in the range of 24 to 30
cm?. After sample collection the swab is placed in an appropriate diluent or transport
medium and is plated onto the desired nutrient agar. The microbial estimates are reported
per swab of defined sampling area. (7 : usP3s » A L)

AT 7V (swabbing method) £, ANERLZ2SRMH (irregular surfaces) . FFICHEZS DR ER 2K mOY 7
Uo7z, VR ZM O b TSNS, AV 7T 5 ¢hams) EEIT, BHRARE S
DIEEOT 7 L— b oy THET D, 2077 L— hOERIE, —#&IZix 24 ~ 30 cm?
TH D, REHRRL, AU 7 %124 72 A IR I AL 5 0>, #ls FHESHE (transport medium) (2 AL,
WU 72 B5 L (desired nutrientagar) T AR & %, MUAEMREOHEE X, ey 7Y o 7m
FEEREMST AT 7Y OFEE LTHEIND,

Surface monitoring is used as an environmental assessment tool in all types of classified
environments. In ISO 5 environments for aseptic processing, surface monitoring is
generally performed beside critical areas and surfaces. Component hoppers and feed
chutes that contact sterile surfaces on closures and filling needles can be tested for
microbial contamination. Often in conventional staffed clean rooms, these product contact
surfaces are steam sterilized and aseptically assembled. The ability of operators to perform
these aseptic manipulations are evaluated during process stimulations or media fills,

AT, BTREBCRIARDH Y £, FOUTHLE LT L, HIbE X OITENIL T RSUSEK > TR &V,
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15.

although true validation of operator technique in this manner is not possible. Surface
monitoring on surfaces that directly contact sterile parts or product should be done only
after production operations are completed. Surface sampling is not a sterility test and
should not be a criterion for the release or rejection of product. Because these samples
must be taken aseptically by personnel, it is difficult to establish with certainty that any
contamination recovered is product related. (FRYE - USP38 LA 1)

REE=F Y U T71E, BTOZ A TOST SR TORE Y —L & LTHER SN D,
WEBMEE T a7 %175 1S0 5 IZBWCIE, REE=F U 7 Oxt5IE, —MMIC,
BRI @rea) E/ITREZEDHDTIIRLS, ZOMDEFITONTITOND, 12 (closures)
OEEFEFmENEfT 5 3 R — 2 hA > 73— (component hoppers) CHEFG S = — [ (feed chutes) |
BEOFETAEL (filling needles) 13, BAMIGIORERZT S Z L3RS, LT LIE, fEREO
ANDJEZD 7 U — 2 JL— 2\ (conventional staffed clean rooms) Cld, AL 5O & OFEfbFmIX, 7
REPEZATO, DO TEFEBIEAC XV MASLTEAT 5. T b OBEREBIEEIC X2 Tk
EATOEEE ORES) @iliy) X, 7REAV I 2 b—ya URORIFTE CAZE L TR Th
N, LINLRBL, ZOFETOEEEOEDNY T —2 9 VIR TH D, EREHD/ —
YRR N E RIS HRET =X U 7 ROEERENERICR T LIZRICOATI 2 &,
i o7)  TIFEERABR TIZR VO T, OB AIE (release or rejection) D HIET AT 72U
Tl INHDOH T TN (personnel) 12K o TEEEREIEIZ LV ERIE LT U 670,
DT, ESNIVGYENEIZED D b ONERIEW R CGRESE 5 Z L IXREETH 5,

CULTURE MEDIA AND DILUENTS (EZHi L & FiK)

The type of medium, liquid or solid, used for sampling or plating microorganisms depends
on the procedure and equipment used. Any medium used should be evaluated for
suitability for the intended purpose. The most commonly used all-purpose solid
microbiological growth medium is soybean—casein digest agar. As previously noted, this
medium can be supplemented with chemicals that counteract the effect of various
antimicrobials. (FR¥E : USP38 & [ 1)

T TN TR A B AR 2 D 7o O T3 2 BR LD FE R (AR, & 2 W IEER) 1,

2 T515 (procedure) F5 L UMERRIC K-> TEE D, T 2825, BRL TV 2 ARYIZIE
YThHLINEHMiT 2 Z &, b I SN TV L2 A OEZOR T, soybean-

AT, BTREBCRIARDH Y £, FOUTHLE LT L, HIbE X OITENIL T RSUSEK > TR &V,
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16.

casein digestagar (VA E—> VA XA V= A NEREH) THh5, BRCh_7=X 512, Z
DOEEHIIRFEOHEA| DO Z HFIT 5 (counteract) 72D DL AT 5 Z &Nk D,

IDENTIFICATION OF MICROBIAL ISOLATES (4rBEfSA4 DIFE)

A successful environmental control program includes an appropriate level of identification
of the flora obtained by sampling. A knowledge of the flora in controlled environments
aids in determining the usual microbial flora anticipated for the facility and in evaluating
the effectiveness of the cleaning and sanitization procedures, methods, agents, and
recovery methods. The information gathered by an identification program can be useful in
the investigation of the source of contamination, especially when recommended detection
frequencies are exceeded. (FRYE : USP38 L[] 1)

BEEH 07T A ERNEL 201I2F, Yo7 vtk ThHEonz7e—7 (AEY
) DL L)L TORIENG END, EEIITZEREE (controlled environments) (Z331F 5 7 12—
T DHEGERIL, WOFHEZRET D ETOMIT LD,

s Uik TTRINLWEE OMEN T v —7
R Y =7 =Y a Y OFIE, Gk SRR A ORI 5 ORI

RIE7 07T ML TEDONDERIT. BRIFOFRE., FFio, RIS TW D EOBHE
EEBAT-5ARICAER2LOTH S,

Identification of isolates from critical and immediately adjacent areas should take
precedence over identification of microorganisms from noncritical areas. Identification
methods should be verified, and ready-to-use kits should be qualified for their intended
purpose. (FRIE : USP38 &[] L)

7 VT 4 J V7R KIS X OVE AU IEREEE S 2 X (critical and immediately adjacent areas ; RiESH) 725
SEEEDORIEEMBOLZRIL. 2> 7 VT 4 B2 KIH (honcritical areas) 71> B DESAEM D[R E L

DbmWw—t T —U s %, REDFIEITMHERT S Z & (shouldbe verified) . Z L TZEDE FE

EZ D% b (ready-to-use kits) (Z-DVNTIE, BT 5 HMICHOWTOEBEEZFHMGT 5 Z &,

R - —#RAYIZIE Grade A 35 X OY Grade B 737%%4 95,

AT, BTREBCRIARDH Y £, FOUTHLE LT L, HIbE X OITENIL T RSUSEK > TR &V,
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17. CONCLUSION (& 32%)

Environmental monitoring is one of several key elements required in order to ensure that
an aseptic processing area is maintained in an adequate level of control. Monitoring is a
qualitative exercise, and even in the most critical applications such as aseptic processing,
conclusions regarding lot acceptability should not be made on the basis of environmental
sampling results alone. Environments that are essentially free of human operators
generally have low initial contamination rates and maintain low levels of microbial
contamination. (FR¥% : USP38 LAl L)

REE=XV 7013, BEBEECEI D7 oty v U VXD, IEREE L ~VIZHERR S L
TS ZEERAET DT DI REONDEFO—DTh L, E=F I ZITEMERNR LD
THY, BEEMFET vty P 7O L) R bEEREAFHICB N TS X, By hOARR
(lot acceptability) (2B DHEFRIL. BREOY 7V U IR OIS T TRV &, 1E¥E
4 (human operators) 7> D AERIZE) Y B STV D ERER I, — RIS, ARWFIFE DA R EE
EROLDTHY . ZOAEMGIOEN I/’\‘ll/f&n'ﬁﬁf LTWa,

Human-scale clean rooms present a very different picture. Studies conclusively show that
operators, even when carefully and correctly gowned, continuously slough
microorganisms into the environment. Therefore, it is unreasonable to assume that samples
producing no colonies, even in the critical zone or on critical surfaces, will always be
observed. Periodic excursions are a fact of life in human-scale clean rooms; but the
contamination recovery rate, particularly in 1SO 5 environments used for aseptic
processing, should be consistently low. (FRYE : USP38 L [ 1)

AN BANDB T ) —2/b—2A (human-scale clean rooms) (L. FEFIZAEA RIEERNTFEEL TV 5, &%
< OFEIT, MEEEIL, HEEZHBWV, ZLTEL HEALE LEERFCTI 2, ZOREICRAED &
L TWD Z RN LT, vz, 7 U T 4 VY — 2 (citical zone) D VN HEZE
TRFRTE (critical surfaces) IZBWTE X, 2R=—2ELRWF U FURFICBEIND LD 2

ZRET D2 LIE, BEFICE DR, Wity —Briii sk 2 2 Z &1k, ADJEL 7Y
— L —U2 (human-scale clean rooms) ClE, ML HRWVWEFETH D, ; LaL, R, EEERIEE

AT, BTREBCRIARDH Y £, FOUTHLE LT L, HIbE X OITENIL T RSUSEK > TR &V,
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ka7 uety o IR ENS ISO5 B BT HIG5YLEIV R (contamination recovery rate) 1.
HIES B D Z &,

Clean-room operators, particularly those engaged in aseptic processing, must strive to
maintain suitable environmental quality and must work toward continuous improvement of
personnel operations and environmental control. In general, fewer personnel involved in
aseptic processing and monitoring, along with reduction in interventions, reduces risk from
microbial contamination. (FRYE - USP38 L [A 1)

7 U= b= LAOMERERE | FICEEBEEIC L 27 nt y U TR 2T, )R
B EHERFT D L0 ICBORIT R 670, £ LT, ADIEF (personnel operations) kfﬁiﬁﬁ’f@
DAY (continuous improvement) (Z AT TEE N L2 Ui e 57220, —#RIIZ. ANDITE
(interventions) Z I/ W25 LILIC, WRERBFEICI Y ety v T eE=2 Y U ICHEET
DN IRT X, AERTEGD U A7 S DT D,

GLOSSARY (HHZE£)
(USP38 Tik. “APPENDIX"DAFRIAEHE, EONDOIEMNEMENTWD)

Airborne Particulate Count (Z2Hh R 720 (it - UsP3s LA L)
(Total Particulate Count & & S j17-1)

The total number of particles of a given size per unit volume of air.

BNIZER &L -0 D, HHRKE IR IOV TOAEFHK

Airborne Viable Particulate Count (% /i) (rix : uspss &A1)
(Total Airborne Aerobic Microbial Coun & 2 X 4172\Y)

The recovered number of colony-forming units (cfu) per unit volume of air.

BN 22588720 ORI S vz 2 a2 =—JE BT (colony-forming units ; cfu)

Air Changes (#5i[m1%50) (FR¥E : USP38 LI L)

The frequency per unit of time (minutes, hours, etc.) that the air within a controlled
environment is replaced. The air can be recirculated partially or totally replaced.

AL, BT H Y £, FOUIRZE LTHEM L, HlErs K OITENILF RS E > TR,
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e BT (1] 201347 E%‘Fﬁiﬁ E) U= T, BEIITZBREL (controlled environment) PN 0D ZE53 7N B X HA
DOAMEE, ZDZERIE. ETHIH D UVITEIRIICE & B - TEER T 5,

Air Sampler (=7 — « %27 F—) (5 UsP3s Ll L)

Devices or equipment used to sample a measured amount of air in a specified time to quantitate
the particulate or microbiological status of air in the controlled environment.

BHXIUT-EBRBE (controlled environment) ORI T3 DV MITRAEW I 70REER ERET H 72D, HESH
TR CLHE SN EOELRERIT D12 OITMEH S LD T 1 734 A (devices) F 72 1 TR (equipment)

Aseptic  (EF#EAEIEIZ L D) (FRYE : USP38 LA L)

Technically, the absence of microorganisms, but in aseptic processing this refers to methods
and operations that minimize microbial contamination in environments where sterilized
product and components are filled and/or assembled.

R IE, MEMDOHEE LW &, L LEEREECEZ Yoy o 7B 0L, WE
HFAHOREB X OEMEIOR CTAZT D,/ ETITMAN TE2 T HBREEICB W T, AEWIEY % i/
LT AHEBIORIEEZELRT 5,

Aseptic Processing  (HEE#EAFIEICL D Tty ) (FR¥E : USP38 L[ L)

An operation in which the product is assembled or filled into its primary package in an 1ISO 5
or better environment and under conditions that minimize the risk of microbial contamination.
The ultimate goal is to produce products that are as free as possible of microbial contamination.

ISO 5 DL EDEREEIZIB T, MOMAEMEYD ) A7 i/ T 55Tz, 85 A2 AT
ThH, HDHWITRNL %2 Z O— IR IERES (primary package) (2 FEIE T2 Fr DO #1E

Barrier System (XU 77—« AT L) (GRE : USP38 I HTHLEM)

Physical barriers installed within an aseptic processing room to provide partial separation
between aseptically gowned personnel and critical areas subject to considerable contamination
risk. Personnel access to the critical zone is largely unrestricted. It is subject to a high level
disinfection.

HEKZEN LB & BB T &Y 27 O TEDIR Ky 21T 9 12T, R EREE OHE
BIZERE SN B 72N Y 77—, BB — 2 (critical zone) ~DIEZEZ DT 7 & A%, FA EITHIR
DEN TRV, YBZEIIEE W LULDTHEE (high level disinfection) 2321 TV 5

AL, RTHECHARDH Y £, RUTHL L LTHEM L, il JOITENIIL TR > TR S,
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Bioburden (/XA A N—F V) (FRTE - USP38 L[ 1)
Total number and identity of the predominant microorganisms detected in or on an article.

Wyt ORI TRE ST BB OGFHR LT (iism)

RIE . ZOERIEEICMET S, THHE) LR L7-HEE “identity” TH Y, FE (species) °J& (Genus) @ fqE
BETTWD, Ly TESZRMEY (predominant microorganisms) | & W9 HFEEZMIHT 5 2 & T, fFET D
L TOHME L ZOHORAMHILZ KD T,

Clean Room (7 V—r/1—21) (FR¥E : USP38 LFAIL)

A room in which the concentration of airborne particles is controlled to meet a specified
airborne particulate cleanliness Class. In addition, the concentration of microorganisms in the
environment is monitored; each cleanliness Class defined is also assigned a microbial level for
air, surface, and personnel gear.

ZE RV ORL - DR E N . HRE S 3T 28Ik DG E 7 A (cleanliness Class) (Z A ET 5 X 9
HIE STV AEER, TS, ZOMETIE, BEOMENEERT=2—&nT\%, ; £/=.
TR SNRERE Y 5 2%, 294, %ﬁki@%%ﬁ®%@mwﬂwnKOWT\ﬁE%VNW
NESEEND,

Commissioning of a Controlled Environment (SN 7-EREEOaI v a=27)

(FRYE : USP38 LA L)
Certification by engineering and quality control that the environment has been built according
to the specifications of the desired cleanliness class and that, under conditions likely to be
encountered under normal operating conditions (or worst-case conditions), it is capable of
delivering an aseptic process. Commissioning includes media-fill runs and results of the
environmental monitoring program.

{k@%lﬁ jd‘j—éi//-aTJ /7354:0\13[1 g%fic c]:émun
CBIENFOLEFE LUVIEFRE 7 7 A0 > TREINTWA Z L

B OB (HAWVIZY— A Mr—Z2DO5%M) O FTHEBET L EBbNA&M TRV,
MEEHBEEIC LA e R A (T2 A L

Ry g, BT TATER (mediafillruns) CERIBEE=X Y 770 0T AORENEGE
"o,
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Contamination Recovery Rate: (75 4[] R)

(FRYE - USP38 (T HLE M)
The contamination recovery rate is the rate at which environmental samples are found to
contain any level of contamination. For example, an incident rate of 1% would mean that only
1% of the samples taken have any contamination regardless of colony number.
GYRICERIT, BRERERY T ABNEROHH LNV EGTeZ E Rl bW ETH D,
ZIEL. 1%DFAEBE (ncident rate) 13, =7 =—OFUZEHRR < | A BDDIBEGDH LY T LDl
R I%THD I EEERT S,

Controlled Environment (¥R SAU728REE) (k- USP38 Ll L)

Any area in an aseptic process system for which airborne particulate and microorganism levels
are controlled to specific levels, appropriate to the activities conducted within that
environment.

BERBEET 0B AT LD VAT LOBENPND K TH > T, ZEHREMORLF- L AEH O L-~r
PIAE SN L~VUZHIl ST, T OBREN TITOASTEEINIEY R b D L > T b,

Corrective Action  (ZIEFEE) (it USP38 & L)
Actions to be performed that are according to standard operating procedures and that are
triggered when certain conditions are exceeded.

WOHREATHOT 7 arv
c SEHEERMETRIEE (SOP) IZft-TWAH L HIZTHZ L

B LOHORMEN GRIE: TOEDLN TV L HIEEL) BX TWLIHAIC, £
NEETHE&z5I< 2

Critical Zone (7 U7 4 B/ —2) (i USP38 LA L)
Typically the entire area where product and the containers and closures are exposed in aseptic
processing.

—REC, Wik KORE - ans, BEBIEE T ok o VU ZICRE SN D KO 2k 2 fE

Detection Frequency — (BfHAHEE)  (rik - UsPs8 &l L)
The frequency with which contamination is observed in an environment. Typically expressed
as a percentage of samples in which contamination is observed per unit of time.

AL, RTHECHARDH Y £, RUTHL L LTHEM L, il JOITENIIL TR > TR S,
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B BREE TR OGN DM, — RIS, BALRFHEY 720 T, (BB BIES NIy o TV OBE L L
TRISND

Environmental Isolates  (BREE/0MEEE)  (huk - usPss L L)
Microorganisms that have been isolated from the environmental monitoring program.

REE=XV 770 r T Ll L TS MeEY

Environmental Monitoring Program  (REE=% V> 277 a /7 L) (ik: UsSP3s &l L)
Documented program implemented via standard operating procedures that describes in detail
the methods and acceptance criteria for monitoring particulates and microorganisms in
controlled environments (air, surface, personnel gear). The program includes sampling sites,
frequency of sampling, and investigative and corrective actions.

FEREERETFNAZE (standard operating procedures ; SOP) & il L CITHhNL A XE N EINZT 1 7T A, ZD SOP
I%, B EL S U7 BREE (controlled environments) (2331 DKL T3 T UMM DE =42 U 7 (255K, K.

TEEDOIR) B L COHEEHFRIELE (acceptance criteria) Z bR _Z b D TH D, 2 DT T T A
WX, o) T EPT (sampling sites) . Vo U O JHEPE (frequency of sampling) 38 X OGRS & SR IE R E

(investigative and corrective actions) % ./é.\il’

Equipment Layout (#5011 7 7 K) (3 : USP38 L[l L)

Graphical representation of an aseptic processing system that denotes the relationship between
and among equipment and personnel. This layout is used in the Risk Assessment Analysis to
determine sampling site and frequency of sampling based on potential for microbiological
contamination of the product/container/closure system. Changes must be assessed by
responsible managers, since unauthorized changes in the layout for equipment or personnel
stations could result in increase in the potential for contamination of the
product/container/closure system.

HWRBEEC L D27 0y v U AT LD, #ds EAFFER DM (between and among) DEAMRZ < L 72

MlckdEmR, ZOLAT T ME VAZTRAAL MW SND, 2O AT TEARX
NorRrid, B R RY AT AOAEME RO RIS IS & | 7Y v T OE T & S A

RDDHIZDIITI) LD TH D, BEELT ) AT BEZA T 5 8 B (responsible managers) 73 - 1E (assess)
PATORITR B0, W) DI, BEEZRH DUVNI AN DALTE (equipment or personnel stations) (2B 25 LA

T NORAKRTERLST L Z &L, Wi KR MY AT LOHROAREIELZ R EE 50106 Th

2,
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Isolator for Aseptic Processing: (HEE#E(E7 ot 2|7 A Y L—%)

(FRYE - USP38 (T HLE M)
An aseptic isolator is an enclosure that is over-pressurized with HEPA filtered air and is
decontaminated using an automated system. When operated as a closed system, it uses only
decontaminated interfaces or rapid transfer ports (RTPs) for materials transfer. After
decontamination they can be operated in an open manner with the ingress and/or egress of
materials through defined openings that have been designed and validated to preclude the
transfer of contamination. It can be used for aseptic processing activities or for asepsis and
containment simultaneously.
IEBERT A Y L—21%, HEPA 7 4 VX —TAil L7-%4E% CHJE L (over-pressurized) .

BEML SNV AT ATRETZ2ER (xx972v) ThdD, 7ua—XRRIVAT AL L“CJ_%L?‘:
EXIL BREENTA X —T = A A D WIS O rapid transfer ports (RTPs)?D Z % 4
Do MRUHRITIE, THRORAZHEIRT 5 L 9 IZEGH S i, 7o F— b SR BUE S 2B BB
(defined openings) ZW L C., L ANE, A—T U2 TIETEET D2 Entiks, 74V L—X
X EEREBEOMEEM & LT, I3 BERBIELH CIADOm I 2/ E LTERNT2 2
LIRS,

Material Flow (£ o#ig) (FR% : USP38 LA L)

The flow of material and personnel entering controlled environments should follow a specified
and documented pathway that has been chosen to reduce or minimize the potential for
microbial contamination of the product/closure/container systems. Deviation from the
prescribed flow could result in increase in potential for microbial contamination.
Material/personnel flow can be changed, but the consequences of the changes from a
microbiological point of view should be assessed by responsible managers and must be
authorized and documented.

BHLXFUTZERBE (controlled environments) (A E / (material) & A DEFRIL, HE S>3 E LSz
FREE (pathway) IZHED Z &0 T ORRBRIL, GBI AT LA OWAEMIG YO FTRENEZ i S
L0 HOWEIR/NETHEDITBESNTNDHDTH D, THOED LALVEIHED D OB
AR OATREIEDE R ZE L SE L THA I, T/ BLOANOEHBIIEE TS, LorL, K
FEW R RSN D F D E DS (consequences) 1%, BEAEZA T DB HLE (responsible managers) 73 af- iE
(TER) 17952 L, £ L TEDELEDIFRE (consequences) Z KA L, XELTHZ &,

Media Fill @ztigca) (FR% : USP38 LA L)

T, BFRRBCHRNH Y £9, FOUTRLZE LTER L, W TOTENIS TR > TR SV,
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Microbiological simulation of an aseptic process by the use of growth media processed in a
manner similar to the processing of the product and with the same container/closure system
being used.

A LT, #ao7 oty o ZHPT L HIETT m v 2270, £ LT ®aICEY
LD LR URE/ Y AT LT, MEBIHEAZ L 27 0 A2MAEY TS I 2L — 52 L,

Media Growth Promotion  (35HiPEREAER) (FR7F: - USP38 LAl L)

Procedure that references Growth Promotion under Sterility Tests { 71} to demonstrate that
media used in the microbiological environmental monitoring program, or in media-fill runs, are

capable of supporting growth of indicator microorganisms and of environmental isolates from
samples obtained through the monitoring program or their corresponding ATCC strains.

WAEMFHERREE =2V 77 a s T A 5D WITLFH T TARRER (mediaill uns) (248 H 32 B H103
BEEOAR, HOVIIRET=X) 77077 Ax@8 L TR U7 OBRESEEE (H
BDUMEZIUTHIET D ATCC 06 DRIK) DAERZHERITE 2 Z & AT 5720I2, (USP D)
HEF R <T1> O L5HEHE (Growth Promotion) % 2 L CT1T 9 FIIA

Product Contact Areas (B4 EElE) Ryt : usPss LAL)

Areas and surfaces in a controlled environment that are in direct contact with either products,
containers, or closures and the microbiological status of which can result in potential microbial
contamination of the product/container/closure system.

FEHINTZRENOXIBEE XOEHTH-> T, 2O X OFE R TIEEAL, Kad D03k s R
EHEOBM Gan 2BEosw) NINTWS, TOKIE X OERHOMAY FIREEIL, ] /&
WS AT DOWEME YA - S A AREEA A LTV D,

Restricted Access Barrier System (RABS): (7 7 B ZAHIRAY 77— « 27 L)

(FRYE : USP38 L2 #Lian)
An enclosure that relies on HEPA filtered air over-spill to maintain separation between
aseptically gowned personnel and the operating environment. It is subject to a high level of
disinfection prior to use in aseptic process. It uses decontaminated (where necessary) interfaces
or RTPs for materials transfer. It allows for the ingress and/or egress of materials through
defined openings that have been designed and validated to preclude the transfer of
contamination. If opened subsequent to decontamination, its performance capability is
adversely impacted.

R 72 R & 2858 L2 B L ARSEBREE O D 4B 2 MR 9~ 2 72012, HEPA TAIE L 72225 DIK
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WL (over-spil) [ THRTFE L CWDER (x 2970 , RABS IX, MEBIEIEICK D 7 v 20 Ik
SN TR LV OIHEEZT Do 1FROEBEHELZ BT 2 X 5 IC&FH S, o TF—hahi, #
TE S AUTZBA 1 (defined openings) 238 L C, i DOH L AN ARETH S, b L, BRYZICB D L7z
FE T &, ZOMERE (performance capability) %, TEEE AT 5

Risk Assessment Analysis (U 27 8Hlizo#T)  Rix: uspss L AL)

Analysis of the identification of contamination potentials in controlled environments that
establish priorities in terms of severity and frequency and that will develop methods and
procedures that will eliminate, reduce, minimize, or mitigate their potential for microbial
contamination of the product/container/closure system.

BHEISNIZBREE COBEYERNEZ D /R RFET 272000 Th - T, AN (severity) &AEEE
DB THEICNENL (priorities) ZFENL T 5, AU Lo T, ®E B ey AT L OAEMIHYD
AEEtEZ B BRE RSB, e/ MBE L, D WITEEFIT 5 & ZADFIEE FIEERBT 5 H O,

Sampling Plan (3> 7V > Z5HE) (3R usPss A L)

A documented plan that describes the procedures and methods for sampling a controlled
environment; identifies the sampling sites, the sampling frequency, and number of samples;
and describes the method of analysis and how to interpret the results.

BHINEREZY T ) 735 0DFIRE ik X T Lo CE L S cdtEE, ;3
IV THEAL, TN BE ROV IV ORERES D, s BROTOGEE . €D
il ez A U CHRIR G 2 b~ %,

Sampling Sites (3> 7V U FEAL) (i : usP3s LRIL)

Documented geographical location, within a controlled environment, where sampling for
microbiological evaluation is taken. In general, sampling sites are selected because of their
potential for product/container-closure contacts.

ME%%%%ﬁ®tw®ﬁ/7)/7%ﬁoié®%ﬁémt%FW®i%méMKmE
(documented geographical location) —ixEC, BE SRR b BT D RREMEDN B D L 9 2 fE AT
#yfuyﬁﬁm%ﬁmﬁéo

Standard Operating Procedures  (fE#E{FZEFIETE ; SOP) (R : UsP38 LEL)
Written procedures describing operations, testing, sampling, interpretation of results, and
corrective actions that relate to the operations that are taking place in a controlled environment
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and auxiliary environments. Deviations from standard operating procedures should be noted
and approved by responsible managers.

T2, BB, o7 7 fROMIRE XL O IERE Z R X TN CEL SN FIETH - T,
ZIHIE, EELEIUIZEREE (controlled environment) 33 K OVENEREE (auxiliary environments) T1Tio41 %
TEEICEED L O TH D, EEEETIEES OBBIL., ZNEFEHE hoe) L, BEFHIZETE
BT 2EHEOKBETDHZ L,

Sterile or Aseptic Field (# & 2 WITEREIFEIC LD 7 4 —/L F) @R UsPss LAL)

In aseptic processing or in other controlled environments, it is the space at the level of or above
open product containers, closures, or product itself, where the potential for microbial
contamination is highest.

HEREE oy 7 HHWVIMLOEFR SN REEICBWC, B LR ARE. &, HD
WL FNEER LRI UL~V () HDHWINIZD LD T DZERM] (space) TH Y . Z LD DERSIE,
WAIEGD FTREM N T b B WATTH D,

Sterility — (HE[E) (R : usp3s LREIL)

Within the strictest definition of sterility, an article is deemed sterile when there is complete
absence of viable microorganisms. Viable, for organisms, is defined as having the capacity to
reproduce. Absolute sterility cannot be practically demonstrated because it is technically
unfeasible to prove a negative absolute. Also, absolute sterility cannot be practically
demonstrated without testing every article in a batch. Sterility is defined in probabilistic terms,
where the likelihood of a contaminated article is acceptably remote.

bR SR OB Tl AFEMNTEEITIFELE L2V (complete absence of viable microorganisms) S5 1Z . &
OYEITER & R 5, MAEWTIE “EET0D iale) 7 &%, WIT 28BN 2> T D &
EFRIND, BB (absolute sterility) 1X. FEBE B, FEARN RV, SV D DT, HEXTEE (absolute
negative) & SLAET A Z LIk, HINAIICARFREZE NS TH D, RUL ., MG EE I, Sy FOETD
Yotz iR L720R Y | F5%E EFE T E RV, EERMEIIMROMFETERIND, 2FV, HLS
NI DIAED FTREMED . FFA SN DIE LTINSV EDTH DNV IHIMETH 5,

Swabs for Microbiological Sampling (#E#Y> 7V AT 7)) @Rk : usp3g LEL)

Devices used to remove microorganisms from irregular or regular surfaces for cultivation to
identify the microbial population of the surface. A swab is generally composed of a stick with
an absorbent tip that is moistened before sampling and is rubbed across a specified area of the
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sample surface. The swab is then rinsed in a sterile solution to suspend the microorganisms,
and the solution is transferred to growth medium for cultivation of the microbial population.

FHOWAEMEROBET 5720, REEH HVIEERL 72 FLME (irregular or regular surfaces) 7> H AW &
BIL, 8T 572008, AT 7%, — KIS, WIMEEZFFOT v TIRDONTE AT 4 v 7 (stick ;
W NHRVTIe-oTRY, Yo7 ) 7HNC 2Oz 58, SW\WT, 7 U 7275
D LD, DONWT, AT EBEOEE TY VAL, EMEZDORRIZBE I TS, ZOWIK
. BHICB L, MAMEEET D,

Trend Analysis (kL2 RO3#HF)  GRiE : uspss LA L)

Data from a routine microbial environmental monitoring program that can be related to time,
shift, facility, etc. This information is periodically evaluated to establish the status or pattern of
that program to ascertain whether it is under adequate control. A trend analysis is used to
facilitate decision making for requalification of a controlled environment or for maintenance
and sanitization schedules.

Rl time) . 27 b (shift) | AR (facility) 7 EISBEMNDHED AR =4 770/ 7
IO T—4, ZOWEHE, EHICEEHG L, EOERETNICH 20 E M+ 572012, %
DT T HOIREE (staws) 3 DWT/ X — 2 (pattern) ZHEN.THZ L, FL v ROMHE. BEH I
7-E= 5% (controlled environment) DA MEFFHERS (requalification) 7281, E7/2IEA VT F U ARB IO =4
A= a DAY 2— VI L TOEEIE (decision making BB THT-DIMEHINLD S
DTH D,
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