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1. INTRODUCTION (XU ®I2)

Good laboratory practices in a microbiology laboratory consist of activities that depend on several
principles: aseptic technique, control of media, control of test strains, operation and control of
equipment, diligent recording and evaluation of data, and training of the laboratory staff. Because of
the inherent risk of ksews variability in microbiology data, reliability and reproducibility are
dependent on the use of accepted methods and adherence to good laboratory practices.

A FEERE D RIEFREREIL, RO X 5 RESHOFANZE SV THER STV,

BB EEEAN, o E R, SRBREKROEH, EEOELE LB, ANRRGREE T — 2 O, B &
OHRBRERE O TH 5, MAEMTFHT — &% OBERQETO[E 72 ) 27 D=z, ZDEFEMEEH
BRI, IR ZIF ARG TWD FiEAMEH L, £ L TERAREREHEMAZIATT 200 EA S
Do GREME: VAZRINAREZ G ZEMLE L Bbhs)

2. MEDIA PREPARATION AND QUALITY CONTROL  (BzHhaR s I OV E & HE)
2.1 Media Preparation  (35#igH5Y)

Culture media are the basis for most microbiological tests. Safeguarding the quality of this media is
therefore critical to the success of the microbiology laboratory. Media preparation, proper storage,
and quality control testing can assure a consistent supply of high quality media.

HEHUE, Th X OBEMRROIERE L 125 b D TH B, 1E>T, MO BIATS 2 &1k, BUERIRE
DWEF AR ST D ECIFICEE T 5, KGR, SEE/ B L O IR, O E %
R0 — 1L LI R & REET 5 b O Th B,

It is important to choose the correct media or components in making media based on the use of
accepted sources or references for formulas. The manufacturer's formula and instructions for
preparation routinely accompany dehydrated media and ready-made media. Because different
media types may have different preparation requirements (e.g., heating, additives, and pH
adjustment), it is important to follow these instructions to ensure preparation of acceptable media
quality. A certificate of analysis describing expiry dating and recommended storage conditions
accompanies ready-made media, as well as the quality control organisms used in growth-promotion
and selectivity testing of that media.
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B OB 235510, AFIZE L TR RO LTV D HERIRE 72 IXSZERHIE ST, #IER RS
HMOFEF 21Oy 28I 25 Z L1k, FEFICEHETH D, MARESH (dehydrated media ; i1k = oIz
piEFaiy) BI O (10) FEHL (ready-made media ; fiE — o MFEOERIERVY) (CIX, EE, SEEEOLT B
F OGRS R ERIRM STV D, FEOR R DT, R OB 21X, IE, Ny, pH %
28 BERRDIGENS DD, WIERWE 2R OO A HINCT 5720121, e b ofirE
WZIED Z ENEETH D, ARFHUIZ I HTRE E (COA ; certificate of analysis ; 7R 1: “TRERFGEEE 0 FFED 5258517 2 )

MU SN TED | £ ZICIEEHIMERERER I X OV Y ek is i OB ME IS U 7o S B B AR & 3t

AR X ORAFREPTEH SN TN D

Water is the universal diluent for microbiological media. Purified Water is most often used for
media preparation, but in certain cases the use of deionized or distilled water may be appropriate.
Water of lesser guality should not be used for microbiological media preparation. The volume of the
water used should be recorded.

K. AR 5% oD @ Y 72 75 R A (universal diluent) Tdb 5 o FERIK AEFHIGHRUC b L < WS35 08,
A A2 7K (deionized water) F 72 | X2 B4 7K (distilled watery D I 3 W) 7055 b D, Z OME L 0 9 5 KIE, B
W) I B M O FHEL A 3R & TR, R L2 KO R Evolume) & FEERT 5 Z &,

GRETE : 2272 0 LLANE, B2 T WAV R I E O SR O eI & LT, HERK TR <AEKRZEMNT 2 L otz LT
kb doTz, KNIV, VATROBENG, DO ENARNAMERERZRT D L IR0 THA D, )

Consistent preparation of media requires accurate weighing of dehydrated media or media
constituents. A calibrated balance with the appropriate weight range for the ingredients should be
used (See Weighing on an Analytical Balance 1251). Clean weighing containers and tools (such as
spatulas) should be used to prevent foreign substances #as

sedia from entering the formulation. The weight of the components should be recorded.

ﬁfﬁ‘%%uo TEEMGHRL 24T 72 5 1IE, B RS E 72 13RI O IEFE R FE NV E TH D, FEHiak sy

) 22 PR R & 2 T EE DO K E AN D Z & G B ERGRE LOSRER =T 1 L)
%fﬁﬁﬁ?‘%’) & (See Welghlng on an Analytical Balance 1251), ZAUi%., & DSRS0 Do i s
BORANES T2 Th D, BHay OERIE, fldk

Dehydrated media should be thoroughly dissolved in water prior to dispensing and sterilization. If
heating is necessary to help dissolve media, care should be taken not to overheat media as all
culture media, to a greater or lesser extent, are heat-sensitive. Equipment used in the preparation of
media should be appropriate to allow for controlled heating, constant agitation, and mixing of the
media. Darkening of media (Maillard-type reaction or nonenzymatic browning) is a general

FOOILTRIR/ BB/ IRAZATRDY £, FRUIBMOOOAETT, L dCATENILTRITITH > TF EV,



MICROBIOLOGICAL BEST LABORATORY PRACTICES  USP <1117> /=W 3Bk = ic R FERE 4

T ORFRICIE, USPICILHiT 5 7= 12 PFICHBE SN2 O T, BUED USP 1L STV 2 N & I_. S . .
SVOEENRHY £T, BEMENEELSTEHOUSP THELTTEL,  Page 4 of 29 pages ife ycientia
indication of overheating. When adding required supplements to media, adequate mixing of the
medium after adding the supplement should be performed.

MAREEHUZT, /Ny TR T D RN ERITKICHERE ST D 2 &, RO 2 72 OINBN LB 225
Bl HODLEHIT, 2070 L EBWE (BUEEZM) Thoe, Bz LRI nwE 5 IR
T 5L, BEHMOFRICHER T E L, oM, —EoH, BIORAZHIET 2 Z & IZiEY)
RLEOTHDZ L, ot (Maillard RS F 72 X IERER B AL 13, BEO 72 f8E T
D, LERGBIRS ZENT 2541, WmIN%, iz £ociRED 2 L,

Preparation of media in poorly cleaned glassware can allow inhibitory substances to enter the media.
Inhibitory substances can come from detergent residue after cleaning glassware or from prior
materials used in the glassware. Be sure that the cleaning process removes debris and foreign matter,
and that the detergent is thoroughly rinsed out with Purified Water. See Cleaning Glass

Apparatus ¢ 1051} for additional guidance.

VeI TIRWH T ZAZ B M U Tl 2892 & . Ml E RS HIR AT 22 L5, M
T E LT T A s B % OB ARG, HDWIIZEDH T AGED, £DH 7 A B 4065 i

A L2 DS Grik s e A o) BEHITIR AT 2 2 &3 5, Hed LR TIE, RIS, BB IO
i REL, DERK) ZHOTERERZTRNEE T2 L, KM A X 2220 TE, @
7 : usP o) [Cleaning Glass Apparatus (7' ~7 X ## A D#/#) <1051> | =B L,

Sterilization of media should be performed within the parameters provided by the manufacturer or
validated by the user. Commercially prepared media should prowde documentation of the
sterilization method that was used.

the preferred sterilization technique, except in instances when boiling is required in order to avoid
deterioration of heat-labile components of the media. Sterilization by filtration may also be
appropriate for some formulations.

BHBOWEE, BEEED RIS IS T A— 4 — F Tl Ta— |2 ko> TREES IS T A — 2 —
DOFEIPFANTEMET 2 Z &, TIROELSH (commercially prepared media) (21X, A U729 Hik GRYE - {mf‘
ERIRIEL EL) ORBE I <5 Th5. B s

gg%"a%hk‘l"ml \’F Z‘m+JAHJ’Im44ﬂ: 4

(2% U TR E R D Ry D AC & BES 2 12 O RS bb B 7 ’Hﬁ*% wEAC LA — o LAT
MEELWREETH D, LHIZE->TE, ABICKDWEHEPEE 2 5HE b H D,

GR#EVE : BE R DO MEEMELRFED SAL IR 5 CEPHIBR S N7 2 L id, FEFICHBRA b 72 b, Z OB ERIZ 2 2O Z LM SN 5,
O MBE] EWIHBBRARIEEEZBET27-DICHRELIEE NI O THY . &5 —Di, 57U BI (AWM FHIMRERIER) %
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M3 sE, BRI Bl OBRPIERZE LERT 2D, ZOXEZHIRLIZELEZZOND, B2, &N Bl THDH G.
stearothermophilus @ Dy {13, BRBLELEN K TH 5 HAIE 1~ 2 min. A — KA TH % 2%, SCD FEHZIRIE T 5 & . 2D Dy 113 6 ~15 min.

BR&ESHENT 2, 208 RIFFMEPHERT 2HBIAHTH S, [MIUCEHBIZ L > THIBRSNWIZDEAHATH D, )

The effects of the sterilization method and conditions on the media should be validated by sterility
and growth-promotion testing of the media. In addition, if sterilized by moist heat, the autoclave
cycle should be validated to ensure proper heat distribution for selected loads and volumes.
Typically, manufacturers recommend using an autoclave cycle of 121% for 15 minutes using a
validated autoclave. These conditions apply to time at temperature of the media. As container size
and the load configuration of the autoclave will influence the rate of heating, longer cycles may be
required for larger loads. However, the sterilization time will be dependent on the media volume
and autoclave load. Sterilization cycles in which the autoclave is slow to come up to temperature
may result in overheatlng of the media. Therefore, care must be taken to validate a sterilization
cycle alancing the need for a sterile media against the
tendency of the media to degrade under excessive heating. Storage of the media in the autoclave
after the liquid cycle is completed is not recommended after cooling, as it may damage the media.
Improper heating or sterilizing conditions—for commercially prepared or internally prepared
media—may result in a difference in color change, loss of clarity, altered gel strength, or pH drift
from the manufacturer's recommended range, as well as reduced growth-promotion activity and/or

selectivity.

EEHUCBI L COMRE HiE L 0RO R E A | o BE MR X OB iEEERER  (growth-promotion
testing of the media) 1T K > TIRFET N&E TH D, FIZ, MEATRE T 2D ThiuL, @R L7-# o
BB IR L CEO BB AZEELE T L, A= 7 v—T - A I Ve T— T 5
RETHDH, ICEEER L, NV T =LA — 7 LA T EBHA LT, 121° C T 15 5 RnEy
FTOYVA 7N ZHRLTWD, IO OBIMERMIE, Gt o G ENORMIRE TEe <) BEHIOIRE
X 2R Ch D, INEGEE L, ﬁ—bﬁv47$@*W@%4xkﬁﬁ%@4%;01%@éh5
72, AN RKEWIESIE, TVEVWTA 7 ANKETH D, L LANOIERRIZ, G zhn
b Ls) BHOBRRBIANDIELB LA — N7 LA T E2NT 5O EBIZELASINDTHA 9,
IO EFPEIRZZBEE Y A 7 VT, SEHOBBAZH<GE b5, Tz DERIZRINES L 2 51
DOHMN ) & TEEHMO MR VEIC KT 2 0B ] ONRT R EEBE L, £85

YA T NVEEEICNY 7 — F LARITRR 5720, liquid cycle GRETE - = OHEOERAE, WA HIOKE Y1
IAOERN?) DSETRICE A A — 7 LA TRIRE T 5 Z L1k, BERICH > TR TE 220,
EWVNVO DI, HHICH A U EEZX DL THD (k) . (TIRORRE AR E 72X BN T L
TeBEEHINZRE L C) ANiE bl e g & 7= iﬂi&l@*ﬁ: I, REREER B X O F iR o &3tz

ROEEENHESRE T 28D O, AFHOE, EREORL . FAREDOE, HDHNE pH DXL %
ELDGENRD D,

FOOILTRIR/ BB/ IRAZATRDY £, FRUIBMOOOAETT, L dCATENILTRITITH > TF EV,



MICROBIOLOGICAL BEST LABORATORY PRACTICES  USP <1117> #/EWaBHss i B L%
ZORERCIE, USP ICINET 272 DIC PRICHBH SN2 b DT, BI/ED USP I STV D NAE L I;. !i - .
SHOOEERDY £F, BENENEEBTRYOUP THELTT L,  Page 6 of 29 pages ife dcientia
X GREE  ZOXFEITEMROTTRN, BRELTUIKROEICEZLTCWET, ; WHERIEMZOETERET S
BA . BNEREBEIT 2 ENERREL D, ZIUIREEOREONEAZRREICT 28NN H 5, -& 2,
R T ANE—=TRKIEZTTT L—27 LTh, FEHNEYT DY X7 130T B,

The pH of each batch of medium should be confirmed after it has cooled to room temperature €252
(20-25) by aseptically withdrawing a sample for testing. Refrigerated purchased media should be

allowed to warm up to ambient room temperature if it is to be checked for pH confirmation. A flat
pH probe is recommended for agar surfaces, and an immersion probe is recommended for liquids.
See pH <791> for guidance with pH measurement and instrument calibration. The pH of media
should be in a range of = 0.2 of the value indicated by the manufacturer, unless a wider range is
acceptable by the validated method.

B D258y F O pH 1L, BB o TV 2 BRI K T IR | EiRR280- (20-25C)F THAEIL 72412,
BT RETH D, HERIETHEA SN Gus : smaotsm X, b L pH #RET25DThh
(X, ZOMGEZAT O BREERE £ Tl TIT 5 = & FEREEHIREIZR U CiX, Jemn’s - 5 72 pH Ef(flat
pH probe) & HELE L | IR % L CIRiRIER o pH FE i (immersion pH probe)  HE45E4- 2%, pH HIE & #%50
WIEDTAH AL LT, pH<7191>2Z MO Z L, Ko pH 1L, BEEZIT L > TRIITVLHED
+0.2 OFPIN & T RETH D, 727 L, NV T—bEINTEFHECEY, bo LRV HANTREIND
Btz r<,

Prepared media should be checked by appropriate inspection of plates and tubes for the following:

AL L 7R T, SRR S ISR IC OV T IRED Z L U R EIC IV F = v 7 T RETH D,

o Cracked containersor lids (&#d H5WNMIHEDY T v 7)
« Unequal filling of containers (& ORI ED RE—)
« Dehydration resulting in cracks or dimpled surfaces on solid medium
(BT, 7T v I REAZ AL D KD 7Rl
» Excessive darkening or color change  GEEIZ2 B afbd 5V I35 E)
o Crystal formation from possible freezing  (sftf L 72356 OfE ik DKL)
 Excessive number of bubbles G723k i)
 Microbial contamination — (#4E%ic & %15%%)
o Status of redox indicators (if appropriate)  (E{biECEMIEREORE X4 T 55E))
o Lot number and expiry date checked and recorded (= v F&5 & HRBIROF = > 7 & FlER)
o Sterility of the media (55> #EE 1)
 Cleanliness of plates (lid should not stick to dish)
(FERFEHPAR OIEEE GEIEMIC GEIRLICL ) fEAERRVWI L %) )
* 0 ZOFRRUIHREFORHS Y
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2.2 Media Storage (¥HEDLRTF)

It is prudent to consider how the manufacturer or supplier transports and stores media prior to
distribution to the end user. Manufacturers of media should use transport and storage conditions that
minimize the loss of moisture, control the temperature, prevent microbial contamination, and
provide mechanical protection to the prepared media.

HEEHEB IOV T T4 v —1%, =2 Ra—F—~OEEANC, Biid EORICE% L, »oRET 5
MEEEICEZ HZ &, BMOBIEER T, WREOFELExRE LOMREREEZEH T & TH D,

- KRG DI RN T b & 72 % Zeftf & 7% (minimizing the loss of moisture)

« YL % & P9 5 (control the temperature)

PG YL 2B 13 % (prevent microbial contamination,)

- HEL L 7B A~ OB A 2 e oA B2 D

(provide mechanical protection to the prepared media)

Media should be labeled properly with batch or lot numbers, preparation and expiration dates, and
media identification. Media should be stored according to the manufacturer's instructions. Media
prepared in-house should be stored under validated conditions. Do not store agar at or below 07, as
freezing could damage the gel structure. Protect stored media from exposure to light and excessive
temperature. Before prolonged storage, agar plates should be placed into a sealed package or
container to retard moisture loss.

EEHUILL FOFHIZOW T, BWIEICT NAVRRETH L,

« Ny F /vy &5 (batch or lot numbers)

< AR H 3 L OVEZNEARR B (preparation and expiration dates)

- FEHLOOTEIN  (mediaidentification)  (RIE : Hiti4 Bz &35 5 & EbhD)
BT ROESE R ORI > TIRIFT 2 2 & BEMRUIEEMIT, N 7 — F LIRS0 T TRFT
L2 L, WRSIITWRREICE A v P52 20T, BREMIZOCU FICRAFELRWT &, ik, K
L. WBRIZRIREZZ TR WERIETRET D 2 &, BRHIRRGFET 25613, £k > T, KD
HEBROEDTOIT, HBE LI OEEIIFmTICEREMAE AN XETHD (%) |

*FRE © BRI LRV D L KON ZOBECENITTED . R RKREFD, HRE <D, 2
O DOEE L0 E IR HEOREITEEITTWI EREEND,

Remelting of an original container of solid media should be performed only once to avoid media
whose quality is compromised by overheating or potential contamination. It is recommended that
remelting be performed in a heated water bath or by using free-flowing steam. The use of

FOOILTRIR/ BB/ IRAZATRDY £, FRUIBMOOOAETT, L dCATENILTRITITH > TF EV,



MICROBIOLOGICAL BEST LABORATORY PRACTICES  USP <1117> fM/EWilBres iy B R A&l

:(Dﬂ;ﬂxbi USP Lzllxiw”%‘ﬁ?&)iiplfz:fi%ﬁiénf:%irngﬁ *ij’) USP (Uil ST B gs & lifeScientia

ZVOEERH Y £, BRRULBABTEZLTEHOUSP THRELTTSL, Page 8 of 29 pages

microwave ovens and heating plates is common, but care should be taken to avoid damaging media
by overheating and to avoid the potential injury to laboratory personnel from glass breakage and
burns. The molten agar medium should be held in a monitored water bath at a temperature of 45 to
50 for not more than 8 hours. Caution should be taken when pouring the media from a container
immersed in a water bath to prevent water from the bath commingling with the poured sterile media.
Wiping the exterior of the container dry prior to pouring may be advisable.

TEO B DL (original container) (2 A > T2 [BEIFEEE M O FRRAE L. RO AW IE YR L v B oo fLE 8
I IRB T ERRETAT-DIT, 1 BOHET D2 & FRARIL. B L 72 KIS F 72 1358 7KK (free-flowing
steam) CIT729 2 & Z2HESET 5, HMARRT H7-OICEBE L U UM T L— b 2T 5 2 & I13A
ATHON TV AR, BB X HEEMOBE 28T 2 &30, EREHEOMBECAEIZ LY, R
BRI W LK IR a5 2 &, g L7ciElid, 45~50C DIREE =% — DO K %Ki Tk
B9 _EThDHA, REFRFIZ S BN &2 2 &, KB TICETE LIZEee) b EH# 2 N4 5 B,
WU 72 S ORI Rk - BB os st LT0s) KB D DKEANRWEIITEET H 2 &, B
DI Z BN, B2 TN D ANCHR S ETBS ZLAERTH D

Disposal of used cultured media (as well as expired media) should follow local biological hazard
safety procedures.

HIRGIN OB S R TEH 5 25 M L7 B O BESEIT, A MO /3 A A Y— R4 25 2 2 FIH (ocal

biological hazard safety procedures) GCﬁE &

FOOILTRIR/ BB/ IRAZATRDY £, FRUIBMOOOAETT, L dCATENILTRITITH > TF EV,
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2.3 Quality Control Testing  (FEEERR)

Although hie growth media can be prepared in a laboratory from individual components, many
laboratories, for their ease-of-use, use dehydrated media or purchase commercially prepared media
in plastic plates or glass containers. Manufacturers of media attempt to standardize raw materials
from biological sources, but must constantly deal with unavoidable differences in raw materials
obtained from natural sources, and therefore, lot-to-lot variability of media must be considered. In
addition, the performance of media prepared in a laboratory or by a manufacturer is highly
dependent on preparation and storage conditions. Improper media preparation can cause
unsatisfactory conditions for microbial growth or recovery and unreliable results.

EEH (growth media) |3 FEEREE TH 4 DR OIS 5 Z L b HPRDABIC L 00D REITHENT 57
WIZ, %< OEREIT, MREHZETT 50 H2WVITFROT 7 AR a3 M2 85 2 o ik
B5Hi (commercially prepared media) Z8EA LTV 5, BEHIOBLESEZ T, WSR2 H IR D O RO FE #E
b2 B TNV D8, R HSKRIE AR B AL 2 BB DR 5 2 & OHPRRWFEZ B I TR 572
U (must constantly deal with) , ZLd 2, BEHIO T FEZEE) (lot-to-lot variability) % & L 721 AU 72 & 720,
T, FERETHE L, &5 WITREEE DG U2 oMEREIX, £ Ok & RS RIFICRE
HAFTHHDOTHD, NEGIREMOFIRIT, WAV ORI A 07252 5 2 0 (FEMEN
BOEREEZORRNERVELHDOTH D,

Therefore, quality control tests should be performed on all prepared media, including media
associated with swabs or media in strips and other nontraditional formats.. Tests routinely
performed on in-house prepared media are should include pH, growth promotion, inhibition, and
indicative properties (as appropriate), and periodic stability checks to confirm the expiry dating.

Thd z . WEEHRERIL, I N2 TORBMIZ O W TR I RETH D, 20 [FHR S - i i
IZiE, AV T ZMAEDINEMH D0, AR v FROZOMO Z i E TIZRWEEEOFIZA - T
WOETHI A T EN D, BFRMBEEHIZOWTHEIZITR 2#BRIEL, UTobosLrHicZ b,

- pH

c AERAREME Gk st ERR)

« PN Ginhibition FRYE : B2 IFNEIEER O & 5 72 A O WA OBIE) &

GZUT D5A1%) FEIEME Gt 6123 KIHEA O EMA B HT o KB 048R 72 ©)

- AR A MR T D IO OEMN R EN T = v 7

When in-house prepared microbiological media are properly prepared and sterilized using a
validated method, the growth-promotion testing may be limited to each incoming lot of dehydrated
media, unless otherwise instructed by the relevant compendial method. If the media preparation

FOOILTRIR/ BB/ IRAZATRDY £, FRUIBMOOOAETT, L dCATENILTRITITH > TF EV,
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procedure was not validated, then every batch of media would be subjected to growth-promotion
testing. Test organisms may be selected from the appropriate compendial test chapter. In addition
microorganisms used in growth-promotion testing may be based on the manufacturer's
recommendation for a particular medium, or may include representative environmental isolates (but
these latter are not to be construed as compendial requirements).

HZERHREE T, T2 ELFR L, NU T — kL7 FEE O CTIRE LR, BFHMERER 2 0K Es
O Af 2 > K (incoming lot) fEIZRELTH LW, (HL, BT HIAEETHIZHERENTWDIEHAE
<, b UEBOFRLGERARY F— h IR TWRWVOThIVE, B G o) 2Ny F IS
PERERBRZITRINETH D, TORMBREIT, £oidilca il pliil Banr 1 %
REANEENHORBPOENLIRET HZ LI DTHA D, LT, HEHIPERERERIZ 69 2 8EmIE,
BEEREFORIFICHE S LD LERDITHA D (L, WICERDGEE Grok - s 1L, AEED

KIZHE O o HDWIE, Gk assrfEomic L sene) REOBREBEESHMELZZDL22 L0 b
HIEAH D,

(FRAEVE - SEHIPERERBR I IC DWW T, WAL O BIfEE 722 & 5 RRBUC nic, )

Expiration dates on media should have supporting growth-promotion testing to indicate that the
performance of the media still meets acceptance criteria up to and including the expiration date. The
length of shelf life of a batch of media will depend on the stability of the ingredients and
formulation under specified conditions, as well as the type of container and closure.

EEMOANHIRIT, BHrEERBR TOREM T 2R Z &, TRb L, TOFEMHIRIZH - TH Likhsh

DOVEREDN 7o BIFAHEEZ - L T\ D 2 & i ERERR TR 2 &, i*ﬂﬁ/\/?"O)ﬁfjﬂ%”:E;ﬁFﬁ(shelf
life) (L. FIE S NT2Rff A ANTRBB LD Z A T33O Z & TH D) FTO,
WS DZEMICERSNDTHS D,

When a batch of media does not meet the requirements of growth-promotion testing, an
investigation should be initiated to identify the cause. This mvestlgatlon should include a corrective
action plan to prevent the recurrence of the problem

batch of media that fails growth-promotion testing is unsuitable for use. [NOTE—Failed

growth-promotion test results may not be used to negate positive test results. ]

M Dl 278y F R EEHIPERERBRICE & Lo o 12y, ZORRERET 272D OMEEITRD 2 &,
Z OREIIMEOBHP IO D O IEHFERHE 2 3005 2 & dMepbdian e bt hhot b —pk

AR AR M 2 75 Rl k=15 D Z-J [ =iEs ianahla

ol X L mla o BIHPERERERIC N B IS 2 o T AT A D 5 G AR I I3 AN )
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Thb, [EFE— GOt RIL. BHEORBIERZENZT LI LOTIERNTHA D
() 1

ko (FUEEE) B E VI WA, BIZIRRORRGEPESND,  ACHBEMTIHOBYIKELETT-oTEY, £DH5HD 2
KOS, 1B REE LR HE. 2O 1TROREE ORRN, MO 2OMREZTED) EF 50O TITRN

Some reagents are used for diagnostic purposes to help support identification of microbial
organisms, e.g., Gram stain and oxidase test reagents. These may have attributes that can be quality
control tested similar to microbiological media. Select the correct quality control standard
microorganisms, following the manufacturer's instructions, and perform the testing prerte before
unknown sample diagnostic testing. All relevant diagnostic reagents should be subjected to
incoming quality confirmation before use.

LONORIEN, WEMOKE (FE) ZEMT57-00ZM AN THEHAINTND, L& xIE7 T A
i3, BLOAFUHX—BRENDH D, 51T, Bl & FRICSEEHRBR S R D & ) Rtk
EALTC0D, BUERH OFRRICHE > TIE LW E B ARERED 2R E L, D ORMOY T LD
W AT O BN, ZOMEEHAEERAEY TCORBREITR O, 2SO 2 2lraldEi L, il
JH AT AL D S E #EZR (incoming quality confirmation) 2479 Z &

GRFEE « [RIE H OHIE B D AF i O PERERERS BRSS9 Shvio)

Special care should be taken with media that is used in sterility tests (see Sterility Tests < 71 > for
requirements) and in environmental monitoring studies. Media used for environmental monitoring
of critical areas should preferably be double-wrapped and terminally sterilized. If terminal
sterilization is not performed, media should be subjected to pre-incubation and 100% inspection
prior to use within a critical area. [NOTE—Growth-promotion testing for this media must be
performed after the pre-incubation stage. | This will prevent extraneous contamination from being
carried into controlled environments and will prevent false-positive results. A raised agar level for
surface contact plates should be verified.

A BABR (ZORICEY LTI Sterility Tests < 71 >2 i) B L OBREE =4 U o VRBR TN 2 85U%, %7
MR ZLS 2L, HERT VT OREE=Z ) 7 HOEMIZ, ZHUEL, REKRE L
(double-wrapped and terminally sterilized) & D & HELET 5, & USRI 21772 2 72 72 B 1E, BEHIIATER 2 2170,
HEXIMN TS RN EB A 21T 0 T L, ZAUIHNE S N BREIASRIG R AR LA Z L &
P& BEBBTE (faise-positive) FEREZBT D TH A D, [TE—Z OREHIOPERERER L, SR AT O 1 % Be

(pre-incubation stage (#1¥) Vb % 72, K| B TH55) BIATORITAR BV, | REBEMTAROEREE
HORED EARD LoUL (raised agar level) 1%, FEREZTH2 L (%)
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% GREE) . REEMCEHOL, B A2 RIS CEDOMNEBFEEEZRET 2 LD TH Y, RO B)
B, MUY Eio TOBIREETARWV & | AHE R OMIE 2 k2,

3. MAINTENANCE OF MICROBIOLOGICAL CULTURES (18 4MyEkE DHERE)

Biological specimens can be the most delicate standards to handle because their viability and
characteristics are dependent on adequate handling and storage. Standardizing the handling and
storage of cultures by the user laboratory should be done in a way that will minimize the
opportunity for contamination or alteration of growth characteristics. The careful and consistent
treatment of stock cultures is critically important to the consistency of microbiological test results.
Cultures for use in compendial tests should be acquired from a national culture collection or a
qualified secondary supplier. They can be acquired frozen, freeze-dried, on slants, or in
ready-to-use forms. Confirmation of the purity of the culture and the identity of the culture should
be performed prete before its use in quality control testing. Ready-to-use cultures say—reguire
senfirmatien-efshould be subjected to incoming testing for purity; and identity—ane-inessum-size:
before use. This confirmation of identity for commonly used laboratory strains should ideally be
done at the level of genus and species. gerotypic-analysis-t-e—DNAFfingerprinting—L6S+rRNA-gene

W) 7o in (biological specimens) (. & O E 72 Bl & RAFIZ K o T, EEhiEE L ORrHEN S
FEINHbDTHY, OMBMAREELRVELI L OTHAH, 2—F—ERETOEEFEOIH &
RIFOEREILIL, FROBRE RN E L, ARFEOEE 25/ e T 282716 TIT72 5 2 b, RIFES
BREOEBIERLS . DOFIC—ERBER L, MAERBREROEEMEEZ RS ECTHEFICEERLOTH
Do NEZBWH OB CHEH T 2858 E L. ENLO BRI £ 7213 W IE R S —ky

7 A ¥ — (qualified secondary supplier) 7> 5155 Z &, FAUHIXERE Lo PRE, BRAS 2 U7 RE, AlmbsH©,
HDHWTT M TE % (ready-to-use) JWAETAFTE D, FEREOME &, [F—+M (identity) I3 LT
PEfEE E (inoculum size) OFEFRIL. SEE FREBRICME T 28M24T 9 2 &, 8% 72 (ready-to-use) D 1%
FEIX, AN, IROFIHOESELLIL T L2277 N\ A5 (incoming testing) 2179 = &

- WL (purity)
- [Al—1E (identity)

4 (genotysicanalysiss D L~ULTITH Z &,
~DNAZ e I b
L6 ARINA S B

!a‘%H‘Ih')“H:?‘ L1l 22 il il [nYal nW/AY (=
ca ; 7 =S
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FREVE : R—PEOMERN D, BUGFIC R 2 HEDHIBRS -, UL, £0O—J7 T2 AR ORRER D EHi 2Nk S 4172)

Preparation and resuscitation of cultures should follow the instructions of the supplier or a validated,
established method. The “Seed-Lot” technique is recommended for storage of stock cultures.

BE A O L 7 & ONTHRZE (resuscitation) 1, f#AE DR E 72138 77— b SIS Sz FIEICHED
Z b, BAFREORTERIZIZ,  “Seed-Lot” technique 23HELE S5,

The original sample from the national culture collection or a qualified secondary supplier is
resuscitated and grown in an appropriate medium. Aliquots of this stock culture (the first transfer or

passage) are suspended in a cryoprotective medium, transferred to vials, and frozen at 307 or

below, until use. If stored at =70°, or in lyophilized form, strains may be kept indefinitely. These
frozen stocks can then be used to inoculate monthly or weekly working cultures. Once opened, do

not refreeze unused cell suspensions after culturing a working suspension. The unused portion
should be discarded to minimize the risk of loss of viability and contamination of the stock.

[E ST D F R TR EE £ 72 I M O sE S v 72 —WRY 77 A v — (qualified secondary supplier) DAY o5 L
BT E 2R BT, #RAE (resuscitated) S, AEH S5, Z ORITFEEEE CGH—UHEREE ; the first transfer
or passage) D —ul % . GBS 1L cryoprotective medium) (2B L. XA T L. #iHE T—30CLL T
T 5, bL—T0CT, &2WITHFRIERECTRET 2D ThUX, FHRITELRICHRFHRDS TH
AH, TORRIZTHZ LT, WERGFREKE ., BH EEO ARG HE (working cultures) OFEFEIZAH T
X5, OET-UBRE Le7e b1, & HBEK OB #EIE (working suspension) & 5558 1% D A F O AR 1
FERE 2 LTIV 220, Z ORMEHOBEIKIL, RAFE OIEMRER LG4 D U A 7 &/ e T 572012,
BERET D 2 &

The number of transfers of working control cultures should be tracked to prevent excessive
subculturing that increases the risk of phenotypic alteration or mutation. The number of transfers
allowable for specific compendial tests may be specified in that test. One passage is defined as the
transfer of organisms from a viable culture to a fresh medium with growth of the microorganisms.
Any form of subculturing is considered to be a transfer/passage.

W HE BEOLRAFEAE (working control culture) DFEIRIEIER L, FHULOEME L/ TE ROV A7 K IED
WFI D EELOMA S T2, B FLERE & 2 2 &, & D AEEIGER O T IEICFR S 2 B
B, 2o LICHESND b D LA ), TR 1T, ERFTRREEREND, TOMENE
AEBFSED I EDTE DHEHEHA~OWEMOBE & L TERT D, W72 5T OREHEE (subculturing)
T, MK (transfer/passage) & B X H XX THD
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4, MAINTENANCE OF | ABORATORY EQUIPMENT  (ZEBr =R &5 B A OHMEL:)

Most equipment (incubators, water baths, and autoclaves) is subject to standard validation practices
of incoming qualification, operational qualification, and performance qualification. Additionally,
periodic calibration (generally annually) is commonly required. New equipment, critical to the
operation of the laboratory, should be qualified according to a protocol approved by the quality
assurance unit (QAU). In addition, regular cleaning and sanitization of equipment such as

incubators, refrigerators, and water baths should be performed to minimize the potential for

contamination in the laboratory. Door seals of incubators and refrigerators should be cleaned and
checked for state of repair.

2 < OE (B, K, KOF—FZ L—7) 1, 1Q (incoming qualification) . OQ (operational
qualification) . 35 X O'PQ (performance qualification) DAEHER)72/NY F— 9 U&7/ H, BIZZND
R LT, —IC, BRI Yy U T Lb—va v (RICIEFER) BRETH D, EREOEBKICE
SN IR ERIE . SVERFERRPY  (Quality Assurance Unit; QAU) 23&GR L7711 b =t — LIt - Clifk
WEBERT DL, BIZ, FAOHREO AR A /M3 2 72D 1c k5384 (incubators,) | /e
(refrigerators) . I JOUVKiR (water baths) o X 5 B30 @i ikt =7 4 ¥ —v a9 U %
7252 &, HERMBIOREED 7 o —050d, 7 V=V IREEICR D, D OEHNNE & 72 5 IR
NeFrxo 3T 5HI L,

GREVE : B0 A EEEICR D MRS LB Sh iz, HERSCHMEORD Y —/VEIL, IABBE VLT, o e (filx

IX. Cladosporium spp.72 &) G L G\, ZOERIL, RERICRBRIEEICEDL - T2FERLDOERTHA H, BRAKIZ, HEHTH, »
720 OHE THHABSMEET S b OIE, HEIT 0 o OFNCA E (Penicillium spp. 232 \) BEBTHZENRRIS, ZOEF LD
Eoan=—nbORT, BAERENIORE L, BENEBRT 0I5, )

Instruments (pH meters and spectrophotometers) used in a microbiology laboratory should be
calibrated on a regular schedule and tested to verify performance on a routine basis. The frequency
of calibration and performance verification will vary based on the type of instrument and the
importance of that equipment to the generation of data in the laboratory.

WA EBRECHEH S AHE (pH A —% — 6 ER) 13, MR (egula) A7 V2 — /L CTF v
U7 L—hL. BB (routine basis) 1, MERELZMER T DO DRBRET L2 L, Frv VT L—va v
EVERBRERR OB 1L, MO F A T L | TOFEBRE TO YN ERT D57 —F OEEMEITES
WCELT HZ LI dEA D,
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Equipment that is difficult to sanitize (such as refrigerators and incubators) should be dedicated to

aseptic operations (such as storage of media for testing and incubation of sterility test samples) and

live culture operations to minimize the potential for inadvertent contamination of the tests.

(MEERB L OEERDO LR =2 A X952 LRI, BB OARHEZRI5YE (inadvertent
contamination) D FJBEME 2 fx/IMb 32 72 9012 GRBRHIEHIORE B L OMERE RV 7L OEED L 9 7)
M EMEA & . AEBEOEER (ive culture operations) A%, HHE T R&TH 5,

Autoclaves are central to the operation of the laboratory and must have proper validation in place to

demonstrate adequate sterilization for a variety of operations. Autoclave resources must be

available (and validated) to sterilize waste media (if performed in that laboratory) as well as the

media prepared in that laboratory. The choice of one or several autoclaves is not driven by a need to

separate aseptic and live operations (everything in the properly maintained autoclave is sterile after

the cycle) but rather driven by resource considerations (see below).

A= b VAT EITADEEOTLOLDTHY | HEA ZAEFEIT L bl 22 2 5 5 72912
WERN)TF—vavwELednE o, F— b7 ATV V—RF, TARTHRE L -8 HE
wmDZ L, (bLIRTENEITI DL BEFERHMAWET 572012, FHL (L TNV F—])
RINE bR, A=A TE BT DD HDIVFESNPDA— NI VAT EEHT L E
VO SEIIE, BEEMER S AERAEZRNCT S0 W MEPETIE AR (B ) O, Gl EICHERF S
A= b7 ATHFOHHWDLHDIFE, ZOVA 7N, BELRL0T) | ©elLA, VY —RIRDLHE
B GRE : MICEXIE. A 2 LA TORMNEY B2 b vns s o) S0 L D WU TFOR#HEEASBRO Z
&) .

5. LABORATORY LAYOUT AND OPERATIONS (EB=ED LA 77 b L{EZX)

Laboratory layout and design should carefully consider the requirements of good microbiological
practices and laboratory safety. It is essential that cross-contamination of microbial cultures be
minimized to the greatest extent possible, and it is also important that microbiological samples be
handled in an environment that makes contamination highly unlikely.

FEREOLAT U NET WA A, AW EREE R FZEBIEL (good microbiological practices) 5 I INFZFR=E %L
2 (laboratory safety) DESRFIHA TP E XD Z L, WAEMERE DL XY % AIRER IRV /NS < T 5
ZEIIWADFEHTHY , T LTHREPEE IV ZI B RWERE N T, AT 7V E2 RS Z
EHLFELRETHD,
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In general, a laboratory should be divided into clean or aseptic areas and live culture areas. Areas in
which environmental or sterile product samples are handled and incubated should be maintained
completely free of live cultures, if possible. If complete separation of live and clean culture zones
cannot be accomplished, then other barriers and aseptic practices should be employed to reduce the
likelihood of accidental contamination. These barriers include protective clothing, sanitization and
disinfection procedures, and biological safety cabinets designated for clean or aseptic operations
only. Procedures for handling spills or mishaps with live cultures should be in place, and all
relevant technical personnel should be trained regarding these methods.

— RN A ERRE & 7 V) — o F T IR RV XI5 (clean or aseptic areas) & A% AR M XK (live culture area)
WZREITRETH D, AR THIE, BERBROY TV &H D WIFEERIF OV 7% Bk 5 Kk &
BT K0T, AR O KN ORRICUVEETZ &, b LARY — 7 U —UREY —
Y DTERIR R R T E RV DO ThE BIEANE LD W REME 2B S 5 72D o FB (N
U —) 3 L OBEE#AER 72 515 (aseptic practices) ZfF 35 2 &, ZNHD/NY ¥ — (21X, PREA (protective
cothing . =7 4 B—a U EiHEFLE, TUIY ) — B X OEFEBIEEO LD - DICHRICHRG &
NIZEMFN T2y Ry R EEND, FEEEZ IR Y (spills) 720, D WITAEFE TOFHELO K
bl H 2L, LT, & TORET D EINIEE (all relevant technical personnel) 1, 415 D5k
WOVl Z T 5 Z &,

Some samples will demonstrate microbial growth and require further laboratory analysis to identify
the contaminants. When growth is detected, the sample should be taken from the clean section of
the laboratory to the live culture section without undue delay. Subculturing, staining, microbial
identification, or other investigational operations should be undertaken in the live culture section of
the laboratory. If possible, any sample found to contain growing colonies should not be opened in
the clean zone of the laboratory. Careful segregation of contaminated samples and materials will
reduce false-positive results.

MDY TE, WBAEVOEEDNGEV S, GYEZRFET DI DICEREOI N EIILE LR A
), EREZBRE LA, IBEZREI unduwedday) 2952 72, OV I NEEBREO TV —
XI5 AR R KA~ BB 25 Z &, IRESEE (subculturing) . Yot AR DFRIE. H 2D WIS
FHiEZ, EREOAFBERRIECIT/25 2L, ARETHIVUE, £AFTHan=—%5TeZ L7240
7257t EREOZ V=R THO LRI &, (BR LT T (materials) DTER
TROREEDS . HESERS R A ST 26D TH D,

Staff engaged in sampling activities should not enter or work in the live culture handling section of
a laboratory unless special precautions are taken, including wearing protective clothing and gloves,
and careful sanitization of hands upon exiting. lIdeally, staff assigned to sampling activities,
particularly those in support of aseptic processing, should not work in the vicinity of live culture

FOOILTRIR/ BB/ IRAZATRDY £, FRUIBMOOOAETT, L dCATENILTRITITH > TF EV,
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Yo7 TR T H ALy TIXEREOEF IR NI A 72 | £ ZTEELZY &
TIEeW, BEL, FRlREEZ -T2 HE 3R, ZORMNRERE LTL, ROBDOBEFEND,
- PREENR L IRFEFARDAE M (wearing protective clothing and gloves)
IREEFO FOFEIRWY =7 4B —3 3 > (careful sanitization of hands upon exiting)
HAHAIZI, FR ﬂ-@@%T®%/7J/%ﬁﬁoﬁﬁmx5/7i KRR OLEFBIEZAT2 53
175“(1/#5% Lo b Bl o e sl 1 X i gy

It is important to consider that microbial contamination of samples, which leads to false-positive
results, is always possible unless careful aseptic precautions are taken. Facilities should be designed
so that raw material and excipient sampling can be done under controlled conditions, including
proper gowning and sterilized sampling equipment. It may not always be possible to sample utility
systems, such as water systems, under full aseptic conditions; however, it should be noted that when
samples are not taken aseptically, their reliability is inevitably compromised.

P TNEAEMERSE L Z LT, BBESREEZTLOTHY | BEEBEIELE TOEBERON T
HEZIORWIRY | BITE Z 5 RN AT 5, BB KO EO Y7 7%, s
FMOTTITObND X H1C, BiEXeEHT 22 &, THUCIEEIE 72 F 4K (gowning) 3B X OVRE L=V 7
Vo ramBbEEnDd, BEOBEBEIELESEGOL LT, HKOL Y Zea—T 4 VT 4 DT AT A TR
BHa & 52 LI3MT LEFERETIEAR, | L LR LY T E 20 X 5 ICEFHIZEEUH 20 &
X, BRI ZOEEMEDR, Bibh 2 L2BETLHZ &,

Environmental sampling methods should require minimal aseptic handling in loading and unloading
sampling instruments. Whenever possible, sampling equipment should be loaded with its
microbiological recovery media in the environment that is to be sampled.

RIEARBROY 7Y TR, ety N7 R, EodEi Ay P LT
W 7Y 7 B%s ) (loading and unloading sampling instruments) C. #/)NiR D M EREE A BHR O &
THI &, ARRARGAIE. YUY U IBERE, EOY T TR O BREEICB W TE OEIES
Mmazty 552 &,

All testing in laboratories used for critical testing procedures, such as sterility testing of final dosage
forms, bulk product, seed cultures for biological production, or cell cultures used in biological
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production, should be performed under controlled conditions. Isolator technology is also
appropriate for critical, sterile microbiological testing. Isolators have been shown to have lower
levels of environmental contamination than manned clean rooms, and therefore, are generally less
likely to produce false-positive results. Proper validation of isolators is critical both to ensure
environmental integrity and to prevent the possibility of false-negative results as a result of
chemical disinfection of materials brought into or wused within isolators (see Sterility

Testing—Validation of Isolator Systems { 1208 }).

BB EICE AT 2 ZRE o2 TOREBRIT, BE I 75 (controlled conditions) @ T TAT
RIRETHDH, Bl2IX, WO DIZONTOMERRHER e & Th D,
- i G RERLF (final dosage forms)
-+ 237 845 (bulk product)
- AW BIKIH D > — R A1V F v — (seed cultures for biological production)
- AW BRI O FMI B L F v — (cell cultures)
TAYL—2Eb £, EETHOME (sterile) Z2EE LT AW FHIRERICLEYR O TH
e TAYVL—2E, & bBNFET D2 U—rb—24 (manned clean rooms) X 0 & EREEIGYAME
LU D T EPALGES TV D, Lz — AN EE MRS R (false-positive results) z i =
AREMEDMES D STV D, TA Y L—F D IERANT T —a U id, ROWGFREETH D,
- BREEOSERMEARGET S Z & (to ensure environmental integrity)
cTAVL—=ZTHEAT D, HDONIMAT D5 O FRIHEOR R L LT
AU RN D DHEarE (false-negative results) FEH(x)&2F5< 2 &

(USP o Sterility Testing—Validation of Isolator Systems { 1208 } # &R o = &)

(FRIE : Forum (Tl SN7z R T 7 P Tk, RICHESEIZ, THRE OB Tho72n, FIER T o7 v oldkvyg & TE#o

R O, OB HIcibo7z,)

6. SAMPLE HANDLING (¥ > 7 /L OEFH)

Viable microorganisms in most microbiology samples, particularly water, environmental

monitoring and bioburden samples, are sensitive to handling and storage conditions. Critical

parameters in these conditions include product (or sample) composition, container composition,

time of storage, and temperature of storage. Therefore, it is important to minimize the amount of

time between the sampling event and the initiation of testing and to control, as much as possible, the
conditions of storage. If the sample is to be transported to a distant location for testing, then the
conditions of transport (time, temperature, etc.) should be qualified as suitable for that test and
sample. Guidance for water testing in this regard can be found in Water for Pharmaceutical
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Purposes <1231>. Product mixing before sampling may need to be evaluated and applied in order to
ensure microbial dispersement and representation in the sample aliguot.

% < DA FRIZRY 70 BRI, K BIEE=F ) T B RO, AT DY TP DER
(viable_microorganisms) I, HXHRV (handling) & PR (storage) DRAMFICHUR CTH D, L4 5 DA CTRERIIC

HE/p/NT A —H (critical parameters) [, RO H D TH D,

<N (FEIFY U TV) OFHAR (product (or sample) composition)

« s DFAY (container composition)

* PREHER] (time of storage)

« PRAEIRJE (temperature of storage)
Tz, 7Y VAL (sampling event) & FRER D PHAR (initiation of tesing) Z f/IMb L, £ LT, Hik5
R RERGZHET A2 EVNEETHD, LB TN EZR RO OIZEEN TV D 5FT (distant location)
WCBET 2o THEL, ZOHEIE, BAEM (FH, RERLE) &, ZORBRE L0 7kt L
T L 72 % KOs MERli 295 2 &y ZOBLR TOKDRERD T A X AU, @RiE: usp o) Water
for Pharmaceutical Purposes <1231>T, » % Z L3R D, 7Y » ZEIO R DR E (product mixing)
At Z ENBELERDTHAH I, Thd, FREL 72 Y > TI1 (sample aliquot) 2SI D0 & GRi: -
Yo 7nofpgnz) fRERLTVWD Z EZ2RIAETLDITONDLI LD TH D,

All microbiological samples should be taken using aseptic techniques, including those taken in
support of nonsterile products. If possible, all microbiological samples should be taken under full
aseptic conditions in specialized sampling areas. The areas should be as close to the point of use as
possible to minimize contamination during transit.

AWM FR Y T VE AT, BEBEEOT 7 = 7 2 W TERIRT 5, Ziulid, FEmERA O G
HE: EEOSEIECH S L o) AT TRIRT 27 b EmEn D, b LARETHIIE, S TOMAEY L
o TiE, ZFOHMICEHMb S e 7Y UK (specialized sampling areas) C. /0 72 MEEHEEILE T O
ZEOFTHRRTS Z &,

Samples submitted to the microbiology laboratory should be accompanied by documentation
detailing source of the sample, date the sample was taken, date of sample submission, person or
department responsible for the submission, and any potentially hazardous materials associated with
the sample. The testing department should acknowledge receipt of the sample and reconcile the
identity and number of samples as part of this sample documentation.

AW Z AR T 5V T id, UUFOMEIOFEZ RN CEEES 2 L
YTV OHRETT (source of the sample)

< Y 7 LELEUH  (date the sample was taken)

» 7 VEEH H (date of sample submission)
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s U TR L CTEIEA AT A E H A WO IEESPY  (person or department responsible for the submission)
° %/I %Z‘ﬁ‘ N 7011/ﬁ% ) Lff%’%fﬁ%ﬁh (any potentially hazardous materials associated with the sample)
VKB L, P TNOZEEAR L, E LT, ZOY U TAoEO - E LT, B TAD
FFE LB EDBEZIT D (reconcile) Z &,

7. MICROBIOLOGICAL MEDIA INCUBATION TIMES (5% #h D B2 58 I¢[H])

Incubation times for microbiological tests of less than 3 days' duration should be expressed in hours: e.g.,

“Incubate at 30 to 35 for 18 to 72 hours”. Tests longer than 72 hours' duration should be expressed in
days: e.qg., “Incubate at 30 to 35 for 3 to 5 days”. For incubation times expressed in hours, incubate for
the minimum_specified time, and exercise good microbiological judgment when exceeding the
incubation time.

3 HE LV &2 WA ABR O RE 3R R 13, e OB CTRILT XX TH 5, I ZIE, “30~35C T,

72 BRFE%FE (Incubate at 30 to 35 for 18 to 72 hours) ™ & VN9 L 91295, 72 B L W EWESRHI ORER T, HIK
TERAITRETH D,  Hlx1E “30~35C T, 3~5 HIH (ncubateat30to35for3to5days). & \WVH K 9129
%o WE[E] (inhours) THERIL S NIRRT LTI, /N OBUE SN CRFFIFHEER L, £ LT, Ha&N
MZHZ TOVWDEEICE, ZIVUTEIFRBEY 72 W 2 525 Z L1272 % (exercise_good microbiological

judgment when exceeding the incubation time) , (GRF 71 : e/ MEZ B2 TIBE L FARLEE LV E VI BHTHA9,)

For incubation times expressed in days, incubations started in the morning or afternoon should
generally be concluded at that same time of day.

HECRISNAREERFHIZ, DDA X— N TCHFERNPOLDAX—FTH, —RMICIZFE U H (same
timeofday) & I35 Z &,

(R#EE « B OfGE 12 L D EHROE T, FRRRICE > TRE B D, RESHET DR FIT, OIS, O EIRE,
BLOGY » TANHEEST DA 7 n7u—7 (B, WROMREIOSHEBEORE) Tho, INLIEFMECHELTHY, #
FZRBEUTHRIIT 5 2 & TERY, MAEMRBII R ELBOBBE NG LT 2HBRTH D, LN > TETOREELE £ OEEIFIIE
TET, H2I2EER, I HOEE LR TV, WHRHZRSWHETE, WBEORETEETELHEZNEL TV LOITBE
7R, BRERIER & EAELOBMRIE, v—FroRBe@ L T, BEShRRE (R TETHEL TEhEZRER L, HITHERRH
AR LT, BEHELZ LTHEEEZNET D -+ - LWV ok ZEEZBLT, 74 RX—RE L THEBET L ERMETH D, 2O,
FEICL D~ 7 u 70— OB LOFAEEREZFZET DZLETH D, o, BENE T, HBHREH & RICHBT O EENARRD b,
B<AOGNDHLTHD, )
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8. TRAINING OF PERSONNEL  (§ik & o Filfs#)

Each person engaged in all phases of pharmaceutical manufacture should have the education,
training, and experience to do his or her job. The demands of microbiological testing require that
the core educational background of the staff, supervisors, and managers be in microbiology or a
closely related biological science. They should be assigned responsibilities in keeping with their
level of skill and experience.

OGS D2 TOEIBW T, LI 2 KR 13, £ OUEFT DI Gob) (24 L TZF (education)
A (training) & 320F. & L CREBR (experience) ZFFDZ &, MAEMREBR CROONDZ EiF, AX v 7,
R (supervisors) 35 XN~ R v — D HIEE & 72 DB E RIS 5 (core educational background) 73, TXZE#MFH 5
WIEZAUCIERIZBEED b AR ETH D LWV I ZETH D, B HITIE, BEST (ki) SOFEER (experience)
DLV DRFFICHEIEZRFTEED 2 &,

A coherent system of standard operating procedures (SOPs) is necessary to run the microbiology
laboratory. These procedures serve two purposes in a training program. Firstly, these SOPs describe
the methodology that the microbiologist will follow to obtain accurate and reproducible results, and
so serve as the basis for training. Secondly, by tracking the procedures in which a particular
microbiologist has demonstrated proficiency, the procedure number or title also serves to identify
what training the microbiologist has received specific to his or her job function.

WA E2EE LT 72OI2iX, £ DOIEEBVETFNE (standard operating procedures ; SOPs) D BRAJIZHESR
ELTEHR B LY AT A (coherent system) DM L5, ZNOLDOFIEEIL, Jli~7 e /o AT, K
D2ODHMBIDTZDIENEDHEDTH D,
< BT, B O SOPs 1L, A BRI Y E N EMCTHhOFREOH DR EEOND L O ik
A RE L TR, ZNEIIROEME L L TR D2 N TE D,
B0, BAGE (proficiency) LTS Z & DREH] STV 8RR Y 3 O FIEE % 1BBF (tracking)
T, TOFIEEOFR T L, MAEDRBAR L E DTS Gob) (2B L TEDRRARIIBZ 2T 5
REDERFET HZ LITHENLD,

Training curricula should be established for each laboratory staff member specific for his or her job
function. Faey He or she should not independently conduct a microbial test until they—are qualified
to run the test. Training records should be current, documenting the microbiologist's training in the
proper revision to the particular SOP.

AV F 2T DT FREAL v TOKEA L N—ZONTEDORHITIS U THLT D 2 &, TORER
EIEMTHEMEZ/RDE TR, ~ATETORBRZITRbARN L, BIFRREIE. FICHERF LIRS
V. % SOPIZK LT, IELWHGETHT, AR S H OFIMAITOh 2 ERLE SN TND
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b, FIEEEERIL. FICHEE LIREBICH Y . HDH SOP Tk LT, IFELWIKETIT, YRR Y &
DOFFEEAT T2 Z ENLEL SN TWND Z &,

Periodic performance assessment is a wise investment in data quality. This performance testing
should provide evidence of competency in core activities of the microbiology laboratory such as
hygiene, plating, aseptic technique, documentation, and others as suggested by the microbiologist's
job function.

EHWENCRE N 23T 2 Z 1%, T— X DE (data quality) ~DEARFE L7225, Z ORESFEHML DR BR
(performance testing) 1. BUEMIBRERIL N F DL & A BIEE) (KICHERB L5 R bORHB) KB 5

1THES) (competency) DFFEHLE 5.2 52 &,

- FAEE B (hygiene)

- SEHGHEL (plating)

- WEERAMEIET 7 = > 7 (aseptic technique)

« LK (documentation)

- ZOfth (EWRBR S E O TRZR SN D KL D 7adIH)

Microbiologists with supervisory or managerial responsibilities should have appropriate education
and in-house training in supervisory skills, laboratory safety, scheduling, laboratory investigations,
technical report writing, relevant SOPs, and other critical aspects of the company's processes as
suggested in their role of directing a laboratory function.

RN, HDOWIEY 33— VMR B E AT 2WMEDRBR S E L, ROFEREY /R ZE (education) &
HEPNFIFER (in-house training) & 32125 Z &

- BBERET] (supervisory skills)

« FBREZLZRE L (laboratory safe)

- FFEERKC  (scheduling)

- FBEREFHA  (laboratory investigations)

- FA A EDOIER  (technical report writing)

- B39 5 SOP  (relevant SOPs)

- T O (FEERFRERE D F MM Z RO EIDRIE SN D K 9 YD 7 vt 2D EE )

Competency may be demonstrated by specific course work, relevant experience, and routinely
engaging in relevant continuing education. Achieving certification through an accredited body is
also a desirable credential. Further, it is expected that laboratory supervisors and managers have a
demonstrated level of competence in microbiology at least as high as those they supervise.
Expertise in microbiology can be achieved by a variety of routes in addition to academic course
work and accreditation. Each company is expected to evaluate the credentials of those responsible
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for designing, implementing, and operating the microbiology program. Companies can thus ensure
that those responsible for the program understand the basic principles of microbiology, can interpret
guidelines and regulations based on good science, and have access to individuals with theoretical
and practical knowledge in microbiology to provide assistance in areas in which the persons
responsible for the program may not have adequate knowledge and understanding. It should be
noted that microbiology is a scientifically based discipline that deals with biological principles
substantially different from those of analytical chemistry and engineering disciplines. Many times it
is difficult for individuals without specific microbiological training to make the transition.

GRIE ; fEatBpin i o) 2 B 7 3 — (competency ; #RiE S T—H L CEmWVEEA & T AoT@st) 13, IROF
WGk oz sz e) IR CGREH SN THA I,
c RFED 2 — ADOFEBIRPL  (specific course work)
- BAE#9 2 #%XBR _ (relevant experience)
- [ Tén’*Lf;LE’JiC%I ~O A H 72 Z AR (routinely engaging in relevant continuing education)
BOGE S VTV D R %G L CE5S L 72 S (achieving certification through an accredited body) & F 72, $BF LWVERK
(desirable credential) CTH D, FIZTHAOERE L~ XV v —I1d. HOEH (B 325 AEOAEYS
®ZVE?VX£@%\9ﬁ<T%%W2V771®ﬂ%éﬂkaw%%0*kﬁ%ﬁéhé /e
YoE OB R IE . SR 72 R O BUAS-36 L ONE S ZRAE (academic course work and accreditation) (21 X T, Ak %
BN — M X VBB LH I ENHRD, Ftid, BEMERIR (it #Eo) Tu s T b L, FE
L. Z L GERICETEF BT OB ZHMET 5 Z L2 Hff ST b, 2085 RFBESINT-EKE
BoBafoZ LIk oT, &HlE, T07 07T MIBEEL2E BN, EMS O LA 25 HI 2 B
fg9% Z KT, BEICD RS T- BRI RSO CHA KT A OBRIZ RS2 Z L3 kT 2L
T 2070 T T KMIEMLEAT D AN 2 5k & B2 72 70 VW BFICiE, 2O COT v A4
VA CGR) 2HEZ2LZENHRDAN (TRDL, AT OM L EHBER A AEFION) &7 7%
AL TCHRD Z 2%, Rifd 2 2 EHDRD, A TFIE, ot FR LFOSTOZR L IFRE S H
72 o T AR R ER A TR0 ] 5 . BHEIZ IS < 3B (scientifically based discipline) Tdh 5 Z L ITIEF X
Thd, 2L DA, BARMEDH 2542254 (specific microbiological training) 4% Z & 72< |
H D NTHANTZ /52D (to make the transition) (ZIXK#ETH D,

9. LABORATORY RESOURCES  (ZA®Y v—2x (AHEJR))

The laboratory management is responsible for ensuring that the laboratory has sufficient

resources to meet the existing testing requirements. This requires some proficiency in

budget management and in determining appropriate measures of laboratory performance.
A measure of laboratory performance is the number of investigations performed on tests

conducted by the laboratory, but this measure alone is not sufficient. In addition to

tracking investigations, the period of time between sample submission and initiation of
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testing should be tracked, as well as the period of time between end of test and report

release (or test closure). Significant delays in these measures are also indications of an

under-resourced laboratory staff.

7 R D% = B (laboratory management) (%, = D 7 R BEEF OB ERIZABSELDIC 07 VY — R Grik:
CoCHAMEROER FFFOZ LORFEICELE AL TS, ZHCE, TROYR—V AL TR
DR D ) 72 B A FEE (appropriate measures) 1=, & DFEEEDE A MEL L 5, T A OFERRO MRS
LD 7 APT I HBRIC OV TEMEN L ZBOMENH L5, 2O L 5 RaHiifEE O 4 Tid 5 Ti&
W, HED N T v Y (tracking s EBD ISHNZ T, Féiﬁﬁ'ﬁﬁ@%g%)@ (endoftest) | & [#REFEHEH (report release)
(F 7 1TABRE T s testclosure) DEIOREHME SIZmE0 2 & [ 7LD (sample submission) | & [Fk
BROBAAG (initiation of testing) | D DR & b5 E)H”Aé“ Tho, Thb ORI DiIEN
(significant delays) 23D Z L b FEH, TFARDAX 7D ANEAE (under-resourced laboratory staff) DIEIE TH 5,

GREWE ; ICHQIO DE~ R AL MV AT ADEZFNHT-ITEAESNT)

10. DOCUMENTATION (3z&E1b)

Documentation should be sufficient to demonstrate that the testing was performed in a laboratory
and by methods that were under control. This includes, but is not limited to, documentation of the
following:

WEAIL., YHZABRORERETITONT-Z &, OB INEZFEIL LTt Z L E23EHT 50
Wb THDHZ L, 2T, LFO LS RFEE (ZHIZRESND O TIERWD) OXE
EETDLOTH D,

Microbiologist training and verification of proficiency
TR R 2 5 D FIA & 2R EE DR
Equipment validation, calibration, and maintenance
o) F—ray Fx U7 L—v ) BRUOMRST
Equipment performance during test (e.g., 24-hour/7-day chart recorders)
ARERP OREIROMERERER: (] 21X 24 Befi R0, 7 BRfEDO T ¥ — FROFLERET
Media preparatlon sterlllty checks, and growth-promotion and selectivity capabilities
B s, MEMET = v 7 B R OVEREN:S L OEIRMERT)
Media inventory and control testing
BE i DfE S & B PHEA R
Critical eempenrents aspects 0f test conducted as specified by a procedure
B O EERBEEW S, ZOHIEOREBY AT TW\WDH Z &
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o Data and calculations wesified-verification
TABIOHEDRY 7 4 r— 2 VAR RTINS = L
« Reports reviewed by QAU or a qualified responsible manager
WEEN, MEREBPAQU) & - Lk 2 el SN Yk ET 2 AT 5
3Ty =kl ra—anro b
« Investigation of data deviations (if needed)
(MERGE) 7 — X OB%BLOFE

8. MAINTENANCE OF LABORATORY RECORDS (ZEBhsRilerDHEE S 1)

Proper recording of data and studies is critical to the success of the microbiology laboratory. The
over-riding principle is that the test should be performed as written in the SOP, the SOP should be
written to reflect how the test is actually performed, and the laboratory notebook should provide a
record of all critical details needed to reconstruct the details of the testing and confirm the integrity
of the data. At a minimum, the laboratory write-up should include the following:

T BIOEBZBEIEIZRRET 52 LE, MEMEREOEE RN SEL L TEETH S, FER
(over-riding) JREIZ, RO L H572HDTH 5,
- BRIT, SOP IZRM SN TWD L9 T/ s 2 &
+ SOP (., MBRAZ FEBRIZ EDRRITAT R 9 e, KT 2 XD ICRT 22 &,
- ZBREE D / — [ (laboratory notebook) 1, FERODOGEAZ FHEL S, 0 OTF — X DEEMEEERT HD
(B BB EEOR TOmSE 525 2 &,
BRNRT S EBRE CORBROMHFFE witup) (T, ROLDEZTLETH D,
e Date (Hf)
o Material tested  (GRER L 7=#/h)
e Microbiologist's name  (f4Z4EaBRE O K4)
e Procedure number  (FRER H{EDFE )
o Document test results  (BRERAS F > SCFEAL)
« Deviations (if any) Gl ;b LX)
e Documented parameters (equipment used, microbial stock cultures used, media lots used)
(NT A= —OFEAEM U7, M Lo frfEiiRE, R Lo n v 1))
e Management/Second review signature
(vx—Y A b (FHE) o N GBEZH) ICL2BEOY 1)

Every critical piece of equipment should be noted in the write-up, and all should be on a calibration
schedule documented by SOP and maintenance records. Where appropriate, logbooks or forms
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should be available and supportive of the laboratory notebook records. Equipment temperatures
(waterbaths, incubators, autoclaves) should be recorded and traceable.

BEROBEER2MMITIAETEHEZHL, ZN6D0WNTiLh, SOP LR TFREICK > TXFLINKET =
TI7LDOMRERSTNDZ L, BUTLHHE. BV 7 v Rt #ifReaE &5 WIEEC A (forms)

X, FEBRED ) — FORERTENEFIA Griz:s1m) T2ZENARETH Y, OENLZEMTHHD
ThHhDHZ L, WERORE kg, &I, A— 17 L—7) ik, hL—REZAHEETHZ L,

The governing SOP and revision should be clearly noted in the write-up. Changes in the data should
be crossed off with a single line and initialed. Original data should not be erased or covered over.

BPLL TV D SOP & ZDMGETH B 1%, ERELEOMNH R0 (write-up) ([CHHRRICEH T Z L, T—
X OEFX, AR THEL, BALAZHEH T L, TOT—XITHEELEZY, BYVHOSLEZY LN
L,

Test results should include the original plate counts, allowing a reviewer to recreate the calculations
used to derive the final test results. Methods for data analysis should be detailed in cited SOPs. If
charts or graphs are incorporated into laboratory notebooks, they should be secured with clear tape
and should not be obstructing any data on the page. The chart or graph should be signed by the
person adding the document, with the signature overlapping the chart and the notebook page. Lab
notebooks should include page numbers, a table of contents for reference, and an intact timeline of
use.

ARBRTRIT, ) (KU ) OFREEROT =2 2 Eiel L, ZhIZX > THRASE (reviewer) 73,
A DTIRAERZ B T DI LR A BT 5 2 L2 WRBICT D 2 L, T—F ook, 5l
L7 SOPIZFELLFEHTAZE, B LTIAR - J— 7 7 (laboratory notebooks : FRiE Wb s [4EF—4 ] |C
WUy o) 18, FXY— bRV T IPHASN TV L2 6E, ZENHIFBART =T TLo0 D LR,
ZOR—VICFHMEN TV DM R DT —Z RS BNESHICTH L, FXY—hRTFT7F, ZOX
EEMZDMEN, FH - ) — b T I DOBFHN—VeFx—F (IT77) DA—N—=F 9 TFT5HLD
LT 2B ETDHZ L, TR —= Ty 7F N=UFKE, BROZOHD HIR (atable of contents
for reference) 35 X OMEEIZBY L T O FER 7R RF[HELEE (an intact timeline of use) & T dp = &

GREE . T2 %ML < BMBRESATWS Z ERER SRS, )

All laboratory records should be archived and protected against catastrophic loss. A formal record
retention and retrieval program should be in place.
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AT OEBRETLEIIMEE L. BRI E% (catastrophic loss) 72> BT 5 2 &, ERRFREROMRER L
MR (retrieval) 7’1277 L%, @WUIRbLOLETHZ L,

11. INTERPRETATION OF ASSAY RESULTS (T= (7 vt 1) ERFE R OMR)

Analytical microbiological assay results can be difficult to interpret for several important reasons:
(1) Microorganisms are beth ubiquitous in nature, and common environmental contaminants,
particularly organisms associated with humans predominate in many types of microbiological
analysis; (2) The analyst has the potential to introduce contaminating organisms during sample
handling or processing in the laboratory; (3) Microorganisms may not be homogeneously
distributed within a sample or an environment; and (4) Microbiological assays are subject to
considerable variability of outcome. Therefore, minor differences from an expected outcome may
not be significant.

ST 72 e E B BR O RIT. o OBHEE BB THWANETH D,
(1) AT ARFICEBINAFAE L, /o —MBARBREGYRE & L THIFET 5, Frlc, B M &
BT DA, 2L DX A T TOMEMIHT O T DG EM E e o> T 5,
() T, ERECTOYV T VOB & 2 OIS B YA &
ANTLE D AL > T D,
() MAEMITY T NPREFIZ, B—IZ534 LT
(4) AW TR EEIEIL, ZORER R0 E#T 5,
Tz, MR SNHRERNSOM/Ne 2RI, ERRLDOTIIRWEAS I,

Because of these characteristics of microbiological analysis, laboratory studies should be conducted
with the utmost care to avoid exogenous contamination as previously discussed in this chapter.
Equally important, results must be interpreted from a broad microbiological perspective considering
not only the nature of the putative contaminant, but the likelihood of that organism(s) surviving in
the pharmaceutical ingredient, excipient, or environment under test. In addition, the growth
characteristics of the microorganism should be considered (especially in questions of the growth of
filamentous fungi in liquid media).

Z DERIRBEAE TN FFORFED T2 DIT, EBRECTOEBKIL, 20 1117 OFETHICERL TE- L)
(2, ARG RET DI DI KIROTERE Zh > TIT D 2 &, TNER UL BWWIEHERZ LI1E,
Bix, BOAEMZEN RS 2B E 2 TR L2 e b2n 2 & Th b, ZOHMNIE L TEET
NREFHL, MESNDEREOWEOL BT, BRBRAIT 0 M. RINAl BEH) 50T
BIEZLELLOTHD, TIMEMOEBRMEEZEBET 22 L (R, IRIREHIZB T 28R 0%
RICMERH D)
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When results are observed that do not conform to a compendial monograph or another established
guantitativetarget: acceptance criteria, an investigation into the finding microbial data deviation
(MDD) is required. There are generally two distinct reasons for the observation of microbial
contamination that does not comply with a target or requirement: There may be either a laboratory
error or laboratory environmental conditions that produced an invalid result, or the product contains
a level of contamination or specific types of contaminants outside established levels or limits. In
either case, laboratory management and, in most cases, general management should be notified
immediately.

ABRAERDS . NEFEDOKLROMOMENL S 7oL B, PP HIW RIS LW 2 L3l o 7o
WE, 2 OREHIEW/EY) P17 — 2 Ol (MDD) OF&EZBRMET 5 Z ENMBETH D, AIEMED LW
ILERFHICHE G LR WBEBYRRO G- 2 &2 o0 T, — I 2 DO 72 B 237 E L T
W5,

OFNNFEREL T — L2570, ZUMEFTRWFER A E L L0 RERERENMEET 5,
Q@F DRELA, FESLI NI LIV RRREME 2 2 D K O 7159 L~V E T2 3R E DG YL & 5 i e,
DA, EREOE I (management) &, £ < DA ITITRIEETEH (general management) (2, E.H

\ZHEFIZATIR D,

(FR#7E © “microbial data deviation (MDD)” &\ 9 & 2NBM SN 7- 2 L iX, HEHICET S, )

A full and comprehensive evaluation of the_laboratory situation surrounding the result should be
undertaken. All microbiological conditions or factors that could bring about the observed condition
should be fuIIy considered, mcludmg the magnltude of the excursion compared to established limits
or levels. #4

addition, an estimate of the variability of the assay may be required in order to determine whether
the finding is significant.

ZORBAERE & < TARORBD, For D ILPLRFAT 21T 72 5 2 & o & DOBIEL S AUTIRTL (condition)
LTI, EO XD BRMEMFEIRES H\VNE T 7 7 X — ORI 50vE . BOICEET S
& GE: COXEERLTEY, FEALRETHS) » AU SNREESCL L e L TO, 20D

WA 72 ML (excursion) DR E IIZHOWVWTOBELFEND, EoZE s ML 2ok
_____________________ Sdodbr Gholphm g bz - LoNman sk 2 (2 2 O E RN
ff%%%ﬁf)%@ (significant) “3@573‘%&&“&?@ I, T B (assay) D ?ﬁ@ﬁ®*ﬁﬁ1ﬁ75§%~gﬁl
725,

The laboratory environment, the protective conditions in place for sampling, historical findings
concerning the material under test, and the nature of the material, particularly with regard to
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microbial survival or proliferation in contact with the material, should be considered in the
investigation. In addition, interviews with the laboratory analyst(s) may provide information
regarding the actual conduct of the assay that can be valuable in determining the reliability of the
result and in determining an appropriate course of action. If laboratory operations are identified as
the cause of the nonconforming test outcome, then a corrective action plan should be developed to
address the problem(s). Following the approval and implementation of the corrective action plan,
the situation should be carefully monitored and the adequacy of the corrective action determined.

ZORETIT, REDFHEZZFT HZ L

s EREREIZE D ThHoT=n
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< MR SR IC RS L C o EDIRDL (historical findings)
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DTHY ., ZOMEMROEEMEZRES 2 LT, I X OHE DM IER 7 M2 IR E T 5 L CTlE &
%o b LEBRETOBEREN, FHEGHBMERORKE UTRE SN 6IE, Yk xud 5729
(CRIEREFEZHET D 2 &, BIEAERHOAR L FITORIZ, TORNEEBRS E=2) 7
L. ZOREREOWEIMEEZREST D &,

If assay results are invalidated based gpon the basis of discovery of an attributable error, this action
must be documented. Laboratories also should have approved procedures for confirmatory testing
(retesting), and if necessary, resampling where specific regulatory or compendial guidance do not
govern the conduct of an assay investigation.

b LEBMEN, TORKNT LT —OREARILLE U Hedmne B & 22 5 72O ThiuE, ZoH
EZ2CELLRTUE R 6720, ERES 72, 2 (confirmatory) DR (FER) ORI N-F
JEZFF>Z &, ELTH LRERIGE . FEDOIERBIBI ETIZAED T A X0 A3, EEIERAE DL
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WonH5) . BT T OEKRBINIZFIREZFFOZ &,
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