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1. Purpose HH

The purpose of this Pharmaceutical Microbiology Manual (PMM) is to collectively clarify,
standardize, and communicate useful analytical procedures that are not specifically addressed in the
microbiology methods chapters in the United States Pharmacopeia. In addition, some sections of
this manual can serve as a technical reference when conducting microbiological inspections of drug,
biotechnology and medical device manufacturers. The contents of this PMM were collaboration
between ORS and CDER in order to maximize the efficiency of our analytical results to support
CDER’s goal to assure the safety and reliability of commercially distributed medical products.

A (LT (PMM) 1 H IR RS . e A (GEEZ) ity
FONERET PR LA AR toh, AP MHIRELL 5T ME R 25 AW
BRI ST FE ™ AT E VIR S N I HR 225 . 1% PMM [N % /& ORS Al CDER 2
RS SCR, H H A2 S KPR EEM 3R R A1 A 4 R R, LLSCRF CDER # O/ 7 Ml 4H
BBRST P A e VEAT A S B H R

2. Introduction #i&

The Pharmaceutical Microbiology Manual (PMM) evolved from the Sterility Analytical Manual
and is a supplement to the United States Pharmacopeia (USP) for pharmaceutical microbiology
testing, including antimicrobial effectiveness testing, microbial examination of non-sterile products,
sterility testing, bacterial endotoxin testing, particulate matter, device bioburden and environmental
monitoring testing. The goal of this manual is to provide an ORS/CDER harmonized framework on
the knowledge, methods and tools needed, and to apply the appropriate scientific standards required
to assess the safety and efficacy of medical products within ORS testing laboratories. The PMM has
expanded to include some rapid screening techniques along with a new section that covers
inspectional guidance for microbiologists that conduct team inspections.

(AT (PMM) B CEE M) BARmR, 2 E 258 (USP) X2y
7/ Gastyec alll AR TP SR A N K3 /AL ok NI | 3/o1 - Pt Tt 0 € 5 a1l NI W< a1 NI N
AL RO B A SO A I AT H BR324 ORS/CDER X5 A
AR FHAR S AR T RAMESE, JFRH BT f & SRR MEAE ORS Ml SE 6 = N A4 B2 yT
P VA R . PMM 3T T 78, H s 7 RS TR I SR LK — AN E
W, ZE T BT B E R E ) K R AR R
This manual was developed by members of the Pharmaceutical Microbiology Editorial Board and
includes individuals with specialized experience and training.

AP AR R A SRR RS, AR TSI A 5.

The instructions in this document are guidelines for ORS analysts. When available, analysts should
use procedures and worksheets that are standardized and harmonized across all ORS labs, along
with the PMM, when performing analyses related to product testing of pharmaceuticals and medical
devices. When changes or deviations are necessary, documentation should be completed per the
laboratory’s Quality Management System. Generally, these changes should originate from
situations such as new products, unusual products, or unique situations.

AU E ORS 04 NIRRT o 20 M N S AESAAT 55 24 i AN R T 7 2 0 e A AH %
(3Bt MAEFHTERTA ORS SLIR=E DL PMM FAR#EMFIGE — R A TAER (i) .
T BB A T W B, AR 5056 5 K R B AR SO I SR e R, XA
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MRLIZIE TV UNHT = s S it BORE R 15 100 S A 100
This manual was written to reduce compendia method ambiguity and increase standardization

between ORS laboratories. By providing clearer instructions to ORS labs, greater transparency can
be provided to both industry and the public.

AT B AL 25 31 TE BT B Ry ORS SE36 %= 2 Al brifEfL . EId A ORS St = S fit
SEIEMTEI BT, AT RLAAT VA 2 AR S B R HE I

However, it should be emphasized that this manual is a supplement and does not replace any
information in USP or applicable FDA official guidance references. The PMM does not relieve any
person or laboratory from the responsibility of ensuring that the methods being employed from the
manual are fit for use, and that all testing is validated and/or verified by the user.

H&, BOZsmiAn2E, AFME DTS, AU USP B H 1 FDA B 7 a2 % 1 1)
EATE S . PMM A G BRAE ] N B S 36 = fy O T o SR FH K R 38 5 A5 P DA B A ik )
FI 7 B8 AR AT B IE ) DT o

The PMM will continually be revised as newer products, platforms and technologies emerge or any
significant scientific gaps are identified with product testing.

BEEHTFE M SPEMEARHIL, 837872 MR R BT BRI R 2R, B RFEExT
PMM #EATIE1T .

Reference to any commercial materials, equipment, or process in the PMM does not in any way
constitute approval, endorsement, or recommendation by the U.S. Food and Drug Administration.

PMM FRRHATAT RSB, B BT 28 51 FIAEAT AR 15 00 33 AL il 3 [ A 25 ) 3 )
HOEAE . A ] BT
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5. Chapter 1: Antimicrobial Effectiveness Testing —: IR

Antimicrobial Effectiveness testing is described in USP <51>. Previously this chapter was known
as “Preservative Effectiveness Testing”. Detailed procedure for the performance of the test can be
found in USP <51>.

fE USP<51>H iR 7 MRS, DARTIX — SRR B 8 28560 . BAT I ) FE AN AE
A LATE USP<51>H13% 3,
A. Media ¥z 5

For the cultivation of the test organisms, select agar medium that is favorable to the rigorous growth
of the respective stock culture. The recommended media are Soybean Casein Digest Agar/Broth and
Sabouraud’s Dextrose Agar/Broth. Add a suitable inactivator (neutralizer) for the specific
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antimicrobial properties in the product to the broth and/or agar media used for the test procedure
whenever needed.

RNT REFRIMREY), EBFE R T G &R 57 E R A K B R R 97 38 . B R
K JRE A AL BRI 1 2R 2 AVD B A M B HR i s 95 3 . IR FEZ, K= b B
YU PEBE I A& KGN CRATF)D a8 030 B IR0 5 (1 i A e B B 1 e v

B. Growth Promotion of the Media 75 342 4E K

Media used for testing needs to be tested for growth promotion by inoculating the medium with
appropriate microorganisms. It is preferable that test microorganisms be chosen for growth
promotion testing (Section D).

FH T I 55 7 6 o B i @ 4 A P 3 B e ok M R AR I RE T o e s P itk
AR TR E A KR RS (D #E5) S
Solid media tested for growth promotion is to be set up using the method that will be used to

analyze the product (pour plate or spread plate) to determine a microbial plate count (CFU) which
must be > 50% of the microorganism inoculum’s calculated value.

NTHEMAEDFARIT . (CFU) SR TET () A BRI B TSR 50%, SAE
FF 017 S i 572 A PR BC AR R A2 R A 02 B A K g iR 1) [ ks 97 36
C. Suitability of the Counting Method in the Presence of Product 4 7= i s+ 5007 25 i 3d F 1k

For all product types, follow current USP methodology in chapter <51>, with the following
additional instructions.

BT B i 2R A8 538 <7 BRAT USP<51>[¥1757%,  FHLL R B e i o

Prior to the Antimicrobial Effectiveness testing, determine if any antimicrobial properties exist by
performing a Suitability testing utilizing microorganisms used for product testing (section D).
Should the Suitability Test fail the results of Suitability test are invalid and will need to be repeated
with proper method modification to neutralize the inhibiting property.

FEANBE R RS 2 1, AR SR RS T & R (D), BE R R A7
FEARAT AT R e A SR IE A PRI R G, U PR IO i 45 R TR, BRIV A AT i
BB LA AR R, P A MR

If multiple samples of the same product from the same manufacturer (same amount and form) are
collected, one sample may be used for method suitability for all the samples collected.

SRS — A PR )7 W AR RO AR | AT 3L R — MR 7
WIRr SRR o
D. Test Organisms £l FH
All cultures must be no more than 5 passages removed from the original stock culture.
PR FRHE, MWEISE Tt A 5 .
1. Candida albicans (ATCC No. 10231) {4 &2k
2. Aspergillus brasiliensis (ATCC No. 16404) vt i 2
3. Escherichia coli (ATCC No. 8739) KAt
4. Pseudomonas aeruginosa (ATCC No. 9027) 4 £ ¥ i 1
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5. Staphylococcus aureus (ATCC No. 6538) 4> {47 %) R

E. Preparation of Inoculum $2 4 i i %

Preparatory to the test, inoculate the surface of the appropriate agar medium from a recently grown
stock culture of each of the above test microorganisms. Use Soybean-Casein Digest agar for
Escherichia coli ATCC 8739, Pseudomonas aeruginosa ATCC 9027 and Staphylococcus aureus
ATCC 6538 and incubate at 32.5 +2.5°C for 3 — 5 days. Use Sabouraud Dextrose agar for
Candida albicans ATCC 10231 and Aspergillus brasiliensis ATCC 16404 and incubate at 22.5 +
2.5°C for 3 — 5 days for Candida albicans and 3- 7 days for Aspergillus brasiliensis.

HER RN, M AR A BB Bl B3R M i A P B R A s R vh e i 2208 2 B IR R R AR R
M. X KIFFE ATCC 8739, kB H B ATCC 9027 Fl4: 3% (8 £ Bk B ATCC 6538 1
KE-BE EVHAGER R, JFAE 32,5 £2.5°C 598 3 -5 Ko X HERERF ATCC 10231 F1E
P& ATCC 16404 f HIVD IRAI &I BEEIE, JFAE 22.5 £2.5°C T 1% 3-5 K (HEEERED
37K (EPEHE) .

Harvest the cultures by washing the growth with sterile saline to obtain a microbial count of about
1x10s CFU/mL (see Microbial Enumeration Tests <61> and Tests for Specified Microorganisms

<62>). For the A. brasiliensis ATCC 16404 culture, use sterile saline containing 0.05% polysorbate
80.

BB B K Peis KSR IR 374, LAIRAB 4 1x10° CFUIML MIBAY (2 WA
TR <61> MUREE At <62>) o xfT A PG i % ATCC 16404 3557, fH&H
0.05% %R 111 A4 5 80 7o B R K

Alternatively, cultures may be grown in a liquid medium, i.e. Soybean Casein Digest Broth or
Sabouraud’s Dextrose Broth, (except for the A. brasiliensis ATCC 16404 culture) and harvested by

centrifugation, washing and suspending in sterile saline to obtain a count of about 1 X 108 colony
forming units (CFU) per mL.

o, RV DAIERARE SR ALK, RS E AWML E REEER (AED
it ATCC 16404 B:3: 1640 , BROHR, Bk, BLE /KT8 1X 108 CFU/MI T &0 -

The estimate of inoculum concentration may be obtained by turbidimetric procedures for the
challenge microorganisms and later confirmed by plate count.

PRI L BOAS THE AT DL B e Vi B3Rk AT, SRl B A
Refrigerate the suspension if not used within 2 hours at 2-8<C.
AR 2 /NI A RAEHT, JUDRS B 2B A 2-8C o

Determine the number of CFU/mL in each suspension using the appropriate media and recovery
incubation times to confirm the CFU/mL estimate.

ok FH 214 Y 355 SR AR 2 855 77 I [0 o B> & U i CRU/mL e, BARfIA CFU/mL £
HAH

Use bacterial and yeast suspensions within 24 hr. of harvest. The mold preparation may be stored
under refrigeration (2-8 °C) for up to 7 days.

TR A B TR SRR 24 /N VAT . B TR BRI AE VR R (2-8°C) MEAFKIE T K.

Note: Alternative commercially available standardized cultures may be used in lieu of in-house
prepared cultures.
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R A AR TS AR HEAL RS TR ARE B B SR o

F. Procedure J5i%
The procedure requires that the test be conducted with a suitable volume of product. It is advisable
to begin with at least 20 mL of product. Use the original product containers whenever possible or
five sterile, capped bacteriological containers of suitable size into which a suitable volume of
product has been transferred. If the diluted product exhibits antimicrobial properties, specific
neutralizers may need to be incorporated into the diluents or the recovery media. For purposes of
testing, products have been divided into four categories:

FE 7 BRI IE & 7= SR IEAT I, BN E /D 20mL 7= S P aG . R ] BE A ECR 7= 25 2%
SR A AR i B 5 Al RS T T - A s o WM AR AR I R PR e
JUIRT e 5 EER R 5 B AR AR AR B s TR 2k b o ARFE AT H T, 7 2 J9 U 28
Category 1 — Injections, other parenteral including emulsions, otic products, sterile nasal products,
and ophthalmic products made with aqueous bases or vehicles.

SN, HARE SRR B A JCuR S R AT P 2K o sk ) RS
HR A 77 o

Category 2 — Topically used products made with aqueous bases or vehicles, non-sterile nasal
products, and emulsions, including those applied to mucous membranes.

55 IR B o s R R ) R A B et s ARTC TR S P AR A R
L i

Category 3 — Oral products other than antacids, made with aqueous bases or vehicles.

5 = R—PURRNE LAAME FUIRAI TR, 7K ik Joft Bl A 771 i ol o

Category 4 — Antacids made with aqueous bases or vehicles.

565 VU 38— FH 7K ¥ 5 Jot s e o s T R A 7 it o

Inoculate each container with one of the prepared and standardized inoculums and mix. The
volume of the suspension inoculums used is 0.5% to 1.0% of the volume of the product. The
concentration of the test organisms added to the product for Categories 1, 2 and 3 is such that
concentration of the test preparation immediately after inoculation is between 1x10sand 1x10e
colony forming organisms (CFU) per mL of product. If no suitable neutralizing agent or method is
found and method suitability requires significant dilution, a higher level of inoculum (e.g., 10--10:)

may be used so that a 3-log unit reduction can be measured. For category 4 products (antacids) the
final concentration of the test organisms is between 1x10° and 1x10* CFU/mL of product.

A BB — AN ER bR R B IR G o BT TR BRI M R AR 97 i R A1) 0.5%

) 1.0%. I 1, 280 3 7 i B VA FE A A e J S B ) 1) £ ik JE AR R 22 T
i 1X10° % 1X10° CFU Z[Al. BN 4 287 5 (PURRPEF= ) (0 S 2 MR A= ik B (e f =2 T

FE T 1X10° & 1x10°CFU 2 ] .

Immediately determine the concentration of viable organisms in each inoculum suspension and

calculate the initial concentration of CFU/mL by the plate count method (see Microbial
Enumeration Tests <61>).

L R0 52 ARSI i B AR S, R Bk TR CRUIML IIATARIREE (S WA
R <6 1> FIRF E T2 E I it <62>) .
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Incubate the inoculated containers between 22.5 #2.5<C in a controlled environment (incubator) and
sample the container at specified intervals. The container sampling intervals include: Category 1
products are sampled at 7, 14, and 28 days and Category 2 — 4 products are sampled at 14 and 28
days. Refer to table 3 within USP <51>. Record any changes in appearance of the product at these
intervals. Determine the number of viable microorganisms per mL present at each of these sampling
intervals by the plate count method utilizing media with suitable inactivator (neutralizer). Calculate
the change in log10 values of the concentration per mL based on the calculated concentration in
CFU/mL present at the start of the test for each microorganism at the applicable test intervals and
express the changes in terms of log reductions.

£ 22.522.5C Z A 324500 (BEFRA) BT FREEM 4%, T A0E I I 1) 1) g o 25 o 1A T Y
Ffo AZRIBOREIN R AIRR AL . 5 1 2877 s IURE IS (B D058 7, 14 M1 28 K, 28 2-4 287 il (I B
INf ) 958 14 F1 28 Ko 152 (4] USP<BL1>H KSR o 10 33T LUIR (1) [ B P4 7 it AU T A2
o AR &G A KGR CRANFRD B B2 52 B> ORI T8 [R] B9 N B 22 0 i 19
T PR A AR AE S I 1) B B G YT GRS o SR B CRUMmML R, Kt A2
IR 1ogl0 B HIARAL,  FF3Ros AR Eos b A2 1L .

NOTE: The USP does not require a specific volume of product to be added to each of the five

sterile tubes. It is recommended that 20 mL/tube be used to standardize testing for all ORS
laboratories.

e USP A ZORB R E S 70 IS AT B E e U8 20mLUE XS B FDA
S a HEAT PR AL I
NOTE: All plate counts should be performed in duplicate (2 plates per dilution), and in a dilution

series to detect growth inhibited by the preservative system at the lower dilutions. Carrying the test
to the 107 dilution would be sufficient in most cases to overcome preservative inhibition.

e BT PRGOS AR R0 7 S — Bty CREANRREN 2 AR, DU IR B AR AR
FE N BT RS AE KIS DL. K2 EE 0 PR S 10° 5 TR AL DA AR S
A FRIER .

G. Interpretation fi# R

The criteria for microbial effectiveness are met if the specified criteria are met, see table below. No
increase is defined as not more than 0.5 log10 unit higher than the previous value measured.

R IR A e A, B R S REA SO E bR e, IR R . “<BE IR &% At
SE R E A E H 0.5 1 logl0 Hp7,

Category 1 Products Z8—357% i
Bacteria: Not less than 1.0 log reduction from the initial calculated count at 7 days, not
less than 3.0 log reduction from the initial count at 14 days, and no increase
from the 14-day count at 28 days.
AT 7R HURE mi T H B LT A6 TH B A D T 104X 8, 14 RBURE i ke
WA THEOR D T 3.0 0 4, I HLAE 28 R HURE s TH BN 14K J5 AN 3
o
Yeast and Molds: No increase from the initial calculated count at 7, 14, and 28 days.
PR RS 1 27, TARIZBR A i TG IO TG A 1 -
Category 2 Products 58 —357% i
Bacteria: | Not less than a 2.0 log reduction from the initial count at 14 days, and no
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4 B 14 REFE S WI AR T RO D T 2.0 S04, HAE 28 RHUFE sy

TN 14 KRG A0

Yeast and Molds:

No increase from the initial calculated count at 14 and 28 days.

P BRI {5 14 711 28 FIURE 2 ) LA B 36 T T 6 B
Category 3 Products 58 =282
Bacteria: Not less than a 1.0 log reduction from the initial count at 14 days, and no
increase from the 14-day count at 28 days.
Y 14 REFE S eI aa T A D 1 1.0 X4, JF HAE 28 REUKE /i

TR 14 KJa A0

Yeast and Molds:

No increase from the initial calculated count at 14 and 28 days.

P RE A2 T

£ 14 1 28 RHUFE RO TH B AT AR THEOT R A B

Category 4 Products 58 PUZ552 i

Bacteria, Yeast and
Molds:

No increase from the initial calculated count at 14 and 28 days.

AN, PRI -

5 14 711 28 FICRE 2 1 T AW BT B T T B .

6. Chapter 2: Microbial Examination of Non-Sterile Products 3 —%: JELHEZ MK
MAEYNE

This section contains supplemental information for the quantitative enumeration of viable
microorganisms and the determination of the absence of specified microorganisms in finished
pharmaceutical products and raw materials, previously referred to as Microbial Limits Testing
(MLT). The detailed procedures for these tests are not addressed in this PMM chapter because they
are found in USP <60> MICROBIOLOGICAL EXAMINATION OF NONSTERILE PRODUCTS:
TESTS FOR BURKHOLDERIA CEPACIA COMPLEX, USP <61> MICROBIOLOGICAL
EXAMINATION OF NONSTERILE PRODUCTS: MICROBIAL ENUMERATION TESTS and
<62> MICROBIOLOGICAL EXAMINATION OF NONSTERILE PRODUCTS: TESTS FOR
SPECIFIED MICROORGANISMS.

AR AR E A A e BB g 1t SR rR AN AR Y RO AE IR Ah RS R, B
RO TE IR B (MLT) o ISR PEARRE P BOA ZIAAR PMM 1, DA AT LAAE
USP<60> “ARJCR 25 b M AEDIIE & . i 2UA OB /RIS K &R A 7 o USP<61> “4R LR
PR AR R A . SRR TR 7 FI<62> “AETC A AR B R TR A T
Sk

USP Chapter <60> is a test to detect the presence of Burkholderia cepacia species in a substance or
preparation. Products for inhalation use or aqueous preparations for oral, oromucosal, cutaneous, or
nasal USP <61> describes the methods for enumeration of microorganisms from pharmaceuticals
and includes membrane filtration, conventional plate count (including pour-plate method, surface-
spread method), and the Most-Probable-Number (MPN).

USP <60> s i il ¥ it 55 1) 71 v 2 75 A7 ARV 2UH Se B /R P P B0t 3 T H ks . ks
L 7 Rl s R N FH 7= i B K 7R, USP <61> il T 06 259 h i R it B i vk,
BAEISIE . WA OHE CRAREUE PGS R RRED M AT RER (MPN)TXL.

USP Chapter <62> describes specific enrichment procedures depending on the target specified
microorganism that must be absent, as required by a product monograph. Products which are
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insoluble or immiscible in water must be appropriately treated to obtain a suspension suitable for
the test procedures. USP <1111> is used to identify organism recommendations for various drug
dosage forms. use—are of concern.

USP <62>Fiiidk | M4l it 210 i R AT 1946 7€ H AR € ) & SRR P . AE T
IKERANTE T 7K B 77 it i 2 o =1 A T DA SR A0 & R P O 2. USP <1111> A i e
AN TR] FF 3 ) 8- 2 40 ) 2R ke I Aot A A

(PEE: PR E e — A3 CHUDSCEANE, R BEFRAR T & . USP<1111>NEN “IE L
2 i AR e 2 . OB 24 RN ) 5 ) AT RS2 AR UE” o D
It is important to note that even though the USP delineates methods for the recovery and
identification of specified microorganisms based on monograph requirements, it is normally
necessary to determine if any other microorganisms may also be present in the product(s) that may
be objectionable and report these microorganisms on worksheets. In many cases, these may be
opportunistic or emerging pathogens not targeted for recovery by USP <62>. Identification methods,
such as VITEK, should be used to identify any microbes recovered during USP <62> testing.
Alternative methods, advanced molecular methods (i.e. PCR, sequencing, etc.) or the use of
additional general enrichment agar plates or broth without selective properties, may better suit the
screening of test samples. The application of these additional agars or methods may need to be
considered based on the target population of the drug or product under analysis and may require a
dialogue with the laboratory supervisor for additional instructions.

B E R AT, Bl USP ARYE B R IIE 1 RF 2 U E R RO S 78 7 ik, 8 il 22
B E 7 it PR 5 W] B AR AE AR LAt AT A, e W R S A Rl sk . FEVFR G
T, ARG ETT, B AR USP <62>[alit B ARISEN R A4 . NS VITEK 2855177
VRS HIAE USP <62> MK R A AR AEY) . B AT, Jeide it 70 77778 (BRI PCR.
P4 B AN A ] & AR B IE T AR B B R 7, T RE B TN AR o B T 328
X BTSN 0 BTG B V25 L AT BE 7 EEARE A A O 2 W0 B k) H AR AHER S &, I HLAT
e 22 5 90 & VA DLIR1S B 2 480K .

A. Product Storage and Handling 7= &t 771 Fl 4b B
Samples are to be held under the same storage conditions required by the package label or insert.
ToE it ML A0, 2B A 28 i A 5 2 SR R R A7 2 A T ORAT

1. Prior to product testing, the exterior of the unit container should be disinfected before
transfer to the work station or HEPA filtered laminar flow hood. If the product container
is not hermetically sealed do not soak the product container in a disinfection solution
which may allow the ingress of bactericidal solution into the product.

FEAIET, BT AR AN R R B TAE R EL HEPA Y8 i B 2 si T B¢
WP RS AT S, B A S RIS, SNKEER A s
VN LR

2. The work area for opening the unit container should be either a HEPA filtered laminar

flow hood or an alternate controlled environment to safeguard the exposure of open media
and product to either environmental or personnel contamination.

FTIT B ITA AR 0 TAE X B ZE — A HEPA B R B el — M B 213088, AR
PHTIFHII BN it e e AE AR BN 5 e
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3. If the sample is an aqueous based product, the unit(s) should be shaken prior to transfer to
work area to maximize microbial dispersement.

IRAFE R KB, NAERR D TAFX Z iR E, Pl RIR I B .

4. All subsequent manipulation of test tubes with product or sub- culturing can be conducted
on the laboratory work bench or within a Biological Safety Cabinet (BSC) if filamentous
fungi are suspected.

ISRAREE LR, W AMESKI S TAE & b aife 22 A (BSC) LT H77 fh
AR R T 1 T i SR

B. Gowning Requirements 5 A< 225k

When conducting the testing, the analyst should wear a clean lab coat, sterile sleeves and sterile
gloves. Gloves should be frequently disinfected especially between opening and handling sample
(product) units.

BEATASIES 23 N AN T A Se i i CwahA e 8. PEMARHR, JTHEE
FIIFFIALERE S (Pt B IGZ (A

Depending on the type of Laminar Flow Hood or equipment barriers in a particular laboratory, it
might be beneficial to also wear a surgical mask and hair net.

MR s SE I == R LB s R R SR A, (R A i R BN A BT REAT Ak

C. Growth Promotion, Indicative and Inhibitory Properties of the Media %75 R (R4 K. HER
PRI ) e

Test each batch of ready-prepared medium and each batch of medium prepared either from
dehydrated medium or from ingredients for growth promotion and where appropriate, for indicative
and inhibitory properties, following USP <60>, <61> and <62>. Each chapter provides guidance
on test strains to be used for each type of media, refer to Table 1 of USP <60>, <61> and <62>.
Ensure that seed-lot cultures used are not more than five passages removed from the original master
seed-lot. Test strains suspensions should be used within 2 hours, or within 24 hours if refrigerated
between 2<€ and 8<€. Spore suspensions (A. brasiliensis, B. subtilis, and C. sporogenes)
refrigerated between 2<€ and 8<€ may be kept for a validated period. If commercially available
ready-to-use bacteria or fungal suspension are used, then the manufacturer’s instructions should be
followed with respect to preparation and storage requirements. Additionally, all bacterial and spore
suspensions should be prepared to yield <100 CFU. Growth promotion (and suitability test) plates
and tubes should not be incubated in the same incubators used for product testing. If this cannot be
avoided because of limited space, it is preferable to store the “spiked samples” in the lower half of
the incubator below the sample inoculated plates and tubes.

F I USP <60>. <61> Fl<62>X] it 7 ] 135 77 FE ANt i J5d 7K 855 77 35 B0 A 2 1) 6 1 i o Sk ok
ITIRIEARKL, HAESHEN NN Fs R~ E . =R 7 TR =2 rn
RERIITE S, 155 M USP<60>. <61>H1 <62>[K)3 1. HafwHT H B M E ATt 1E A Rk T
548 MR B NAE 2 /N A, IR EAE 2-8€ (1], WIIRiAE 24 /Nef N . 7 2-
8€ Wil 2 (A. brasiliensis ELPEZE 1 FF 18 . B. subtilis A HZE A B A1 C. sporogenes
AR B o] DLORAF—BEm 1] n SR8 A TS 0 B B AN B B B B, U S S A PR R O
Tl A EAFER U . BEAh, A 4 B A 2 A B ) £ <100 CFU. 2 4B K36
CFUEE R MR PR AR E A NAE T 7= Wil i B — 85 2258 85 9% . i T2 aA B
T JCiE e il PG O, W A R IR A i A7 E B F2 48 1 1350 20 AR b MR i R 7 o
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D. Suitability of the Test Method 61l J5 53 F 14

Suitability demonstrates that the products tested do not exhibit inhibitory effects on the growth of
microorganisms under the conditions of the tests. Although the intent is to perform the suitability
test before performing the analysis of the product, it is acceptable to run the product test and the
suitability test concurrently. However, it should be noted that if the suitability test is run
concurrently with the product test and the suitability test should fail, the results of the product test
are invalid and the suitability test as well as the product test will need to be repeated with proper
method modification to neutralize the inhibiting property.

3T FH P T P I )7 et AR U A R X i E A A R R Y o RV BB AE AT 7 o
ATREAT 1& PR GREG,  AE [R) A R AT 7 e i R 1 1k 36 th 2 PT DA 2 . (ERIE R, R
[ N EAT 3 PR IR A i, & P R k0 RN, U7 G I 45 SR TE R, N T VA AT
BN PN, SR AT A R A A I T

Neutralizing agents may be used to neutralize the activity of antimicrobial agents in products, see
USP <61> Table 2 for a list of potential neutralizing agents/methods. The appropriate neutralizing
agent should be added preferably before sterilization of the media. Include a blank control with
neutralizer and without product to demonstrate efficacy and absence of toxicity for microorganisms.

AT LA FH A RN R R S R I A TE I, UL USP<61>36 2 FR RS IR AR TV . B g
FERBEZ BN EE R AT . S A R FME RS PR 25 0 BESRAIE B H s A M o Rk
IR

USP <60>, <61> and <62> describe the suitability tests necessary for each analysis. The correct
inoculum of not more than 100 CFU is required in addition to specific incubation temperatures and
durations. Ensure that seed- lot cultures used are not more than five passages removed from the
original master seed-lot. For in-house prepared test strain suspensions of vegetative bacteria and
yeast should be used within 2 hours, or within 24 hours if refrigerated between 2€ and 8€. Spore
suspensions (A. brasiliensis, B. subtilis, and C. sporogenes) can be prepared and maintained
between 2€ and 8<€ for up to seven days. Additionally, all bacterial and spore suspensions should
be prepared to yield <100 CFU. If commercially available ready-to-use bacteria or fungal
suspension are used, then the manufacturer’s instructions should be followed with respect to
preparation and storage requirements. USP <60>, <61> and <62> require a control which is without
test material to be included in the suitability test. The following viable ATCC derived cultures may
be used. Please be aware that under the Microbiological Examination of Nonsterile Products
chapters <60>, <61> and <62> users are allowed alternative sources of the below listed strains. The
organisms below are recommended for ORS use in order to have a consistent and standard
worksheet format:

USP<60>. <61>A1<62>liif | AF I/ H7 ity ()18 FIVERIG . BR 145 A0 7% i BE A FREEIN K AT,
I 7 B A AR 100cfu. 2R DR AT MR AR TR AR AR 51X, SRAA A i A
RETR [ 0] 0 T TR SIRRLAE 2 /N A BEF s IRAE 2-8R-1098k,  NIAE 24 /N (B . 7E 2-8€
il 8 0 BT F VR ER (V2R FAE TR, A2 A ORI 1 2R R IR IR 7 R 5
G, FTA G R B ] 4 RS BI<100 CRU. A SR FH 102 7 Ml B A PR 00 4 14 20
B U R P R - S AT S A AE . USP<60>. <61>A11<62> LR 7 id i kil i it —
AAREHIRIER I AT U AR VS ATCC AAERG IR . 1HIEs, AR IO 2 ke
IR AT 1T<60>, <61>F1<62>, F /" nJ LAGEH TAIT M eARIR. A 1 A5 —SUbaifE TAER
fg 2, @I ORS ] LA N A4
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Burkholderia cepacian (ATCC 25416) B AA T R
USP <60>: | Burkholderia cenocepacia (ATCC BAA-245) FERAA T R TE R
Burkholderia multivorans (ATCC BAA-247) Z W AH e R B G
Pseudomonas aeruginosa (ATCC 9027) R AT
Staphylococcus aureus (ATCC 6538) G H 0 %) BR A
USP <61>:
Bacillus subtilis (ATCC 6633) il L 2E AT T
Candida albicans (ATCC 10231) H 2R
Aspergillus brasiliensis (ATCC 16404) wyitiiiE
Pseudomonas aeruginosa (ATCC 9027) SRIRAT
Staphylococcus aureus (ATCC 6538) St A BR T
Escherichia coli (ATCC 8739) KW
USP <62>:
Salmonella enterica (ATCC 14028) 73NN
Candida albicans (ATCC 10231) EFSINE
Clostridium sporogenes (ATCC 11437) R

USP <60>, <61> and <62> each contain the acceptance criteria for their respective suitability test.
USP <60> requires that the BCC microorganisms must be detected with the indicated reactions.
Indicated reactions are indicated by the growth of greenish-brown colonies with yellow halos, or
white colonies surrounded by a pink-red zone on BSCA. For USP <61> the Results and
Interpretation section requires the inoculated product to have a mean count of any of the test
organisms not differing by a factor greater than 2 from the control which was without test material.
For example, if the control count is 80 CFU the acceptable counts need to be greater or equal to 40
CFU. USP <62> requires the specified microorganisms to be detected with the indicated reactions.

USP <60>. <61> Fll <62> ¥ & 2% H & PR B vl #2 52 AR #E . USP <60> B3R 0420 FH 458 &
[ SN A BCC 1 EW . #E BSCA A G448 (R 74 1 A4 K 'ﬁ‘ﬁéﬁl%ljz SRR 2T AR
21 €0 X Jal 0 BB ) AR KR TR 7R S B o X T USP <61>, 45 S A AFERE 3440 2 SR 42 b 2 i A AT 0
B AR P 3 TS A IR R R AR ZE AN 2 £ . e, SRAE Ok 80
CFU, I AJEEZ ()it 5 75 2k T E4% T 40 CFU.  USP <62> L3R FH 48 5E ) SR IS 52 1
4.

E. Test Procedure &l /532

Prepare the sample in a manner to achieve a uniform solution or suspension. This is critical because
microbial contamination is not evenly dispersed throughout a lot or sample of product. Use
conventional mechanical and shaking methods to the extent that original numbers and types of
microorganisms are not altered in the product.
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fil] #% B W IR A SO B B RO AR LY, OB AE S G50 2 S0 7y HCAE 38 dh it
OREFE i R A AR S RO HUBOAT IR BE VAR B EIRIS ST H K, R NS 287 b S 2 E Y
JF UG HREANRAY

Use the following general procedures to prepare and handle samples.
A F DA T 38 FH AR B SR o] 48 A AL PR (i

1. Analyze samples as soon as possible after receipt. Inspect each unit visually for integrity
of primary container and note any irregularities. Do not use the product container if it has
been compromised or damaged without supervisor approval. Testing of a compromised or
damaged container should be evaluated on a case by case basis. Discuss with supervisor if
compromised unit containers need to be tested for forensic purposes (i.e. product
tampering).

RN Ja R FE . B WA GBI, CAHW . A" MEaR%
P E R, RRPEEMMER LT AZMEH . AE BB A A A 8 N I% A 5
Pt WARA TSR PO ES EMAT RO A (P, RS0 NS EE R,

2. ldentify units to be tested with Analyst's initials, date, subsample number, and sample
number.

fERIACEG G E B FL 3 FE i 5 AR At G o 7o v % AT ARSI O i BT

3. Cleanse outer surfaces of sample containers with sterile wipes using a validated effective
antimicrobial agent. Place on a disinfected tray or surface in a properly disinfected
laminar flow hood or biosafety cabinet. Allow containers to dry.

K2 38 UE AT AN B 7, E B PRI FE dh B 3408 e I # AR
BURE 2 I ST A R R BE Y 7 e R b, AR A TR

4. Aseptically open containers and perform weighing procedures in a laminar flow hood or
biological safety cabinet if possible.

INRTRERITE, R MRS, R ET BEY) 2 e PR,

5. Appropriate environmental controls such as air exposure plates should be used in
accordance with local quality procedures.

JE R 5 A b Jo A A5l P 48] 4 R e B AT 08 2 R A B A
6. Appropriate negative controls should be run concurrently with the sample.
JOE [ IS 3R AT T 24 ) A
F. Interpretation of the Results £l 45 5 i B
USP <60>

The possible presence of Bcc is indicated by the growth of greenish-brown colonies with yellow
halos, or white colonies surrounded by pink-red zone on BCSA. Any growth on BCSA is confirmed
by identification tests. Isolates should be identified to genus and, if possible, species using rapid
identification kits or DNA sequencing. The product complies with test if no growth is observed or if
the confirmatory identification tests are negative.

7E BCSA A K HY 44y €0 T 5 R0 35 € 5 Bl B 15 €8 B VR A0 40 €6 X 4, [l S 7 ] B A4 Bec o
BCSA _F AT Aa] T8 Ak A= K A0 N 38 o 4 il e AN o A i 4 o 1 57) s B DNA U 44
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NEREERE, AR, EEEM. WRARDE B ARSI E MO, W
it A E AR A o

USP <61>

Regarding USP <61> the acceptance criterion for microbiological quality as it pertains to
quantitative analyses has an allowable variability of the final colony forming units (CFUs). There is
a two-fold tolerance in the final results. For example, if the monograph requires a 100 cfu/ml limit,
the acceptable upper limit for these results would be 200 cfu/ml. Additional information is included

in the “Interpretation of the Results” section of USP <61> that should be read and understood when
reviewing quantitative test results.

KT USP<61>, HHFAR L@, Kb HA 5 & 1 nl 3 52 A fo 1 B X B TR 50
(CFU) B —EMishiill, mALERTUAE 25K E. Flin, RS ERIRE A 100
cfu/ml, W RT332 4558 ERRDy 200 cfu/ml. 55245 AL USP<61>[ “ 4R —i,
TE B A% 52 R I &35 SR Bl s IR R AR N 2
USP <62>
Bile-Tolerant Gram-Negative IE 7l 52 # 2% FGRH 1

The product complies with the test if there is no growth. Any isolates should be identified to
genus and, if possible, species using rapid identification kits or DNA sequencing.

IRBA AR, W RS AR T . LA PR 4 5 17T B DNA I AR 2>
BREEER, WRWRE, £EEM.

Escherichia coli KAt &

Growth of colonies indicates the possible presence of E. coli. This is confirmed by
identification test. Isolates should be identified to genus and, if possible, species using rapid
identification kits or DNA sequencing. The product complies with the test if no colonies are
present or if the identification tests are negative.

BRI VR AR B AT BEAFAE KA 1, DL I 46 e SE o A Y bR EE 245  1k5)  mk
DNA WP B E e 2|, WA ReE, BE M. R EEEENE N
BAPE, W b A5 S I EEK

Salmonella 7)1 1K

The possible presence of Salmonella is indicated by the growth of well-developed, red
colonies, with or without black centers. This is confirmed by identification tests. Isolates
should be identified to genus and, if possible, species using rapid identification kits or DNA
sequencing. The product complies with the test if no growth is observed or if the
confirmatory identification tests are negative.

RE R, A0 RBOHORLOEE KA KRN RAEDTTIRE . PEd % e

WIGUESE . NS Pid % e i) S DNA M K4 Bk S e )8, Wa T RE, $E2

oo T ST WL 30 A K BB S e MO B, T i R S A K
Pseudomonas aeruginosa 4 43 5 i 4

Growth of colonies indicates the possible presence of P. aeruginosa. This is confirmed by

identification test. Isolates should be identified to genus and, if possible, species using rapid
identification kits or DNA sequencing. The product complies with the test if no colonies are
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present or if the identification tests are negative.

& AR I A] Re AR T S S, N I 4 e 0I5 o WA FH PR 25 5 1)
EE DNA MFH SRS E 28, AR, SE M. AR H B E s E N
ORI, TP SRS AR

Staphylococcus aureus 4> # (4% &) ER i
The possible presence of S. aureus is indicated by the growth of yellow or white colonies
surrounded by a yellow zone. This is confirmed by identification tests. Isolates should be
identified to genus and, if possible, species using rapid identification kits or DNA sequencing.

The product complies with the test if no growth is observed or if the confirmatory
identification tests are negative.

HOWAGHERPO O X EE, R R S ORI m BRI, Dol %55 ik
Ko A PR %5 E BT G e DNA s RS E 2w, AT RE, S8 2.
AN SR WL B A A B AR S IO B, T el A S K

Clostridia £ B

The occurrence of anaerobic growth of rods with or without endospores, giving a negative
catalase reaction indicates the presence of Clostridia. This is confirmed by identification
tests. Isolates should be identified to genus and, if possible, species using rapid identification
kits or DNA sequencing. The product complies with the test if no growth is observed or if
the confirmatory identification tests are negative.

HPREERKFIRE CERAENERT) , SRR RN NAYE, R
MR AT T . SO SR AT UESE . A A PRs 45 e 1277 & B DNA U544 73
BYEERE, WAHTRE, BEEM. WARWEIAERKSE ARSI E, N
77 AT e EER

Candida albicans 34 &2k B

Growth of white colonies may indicate the presence of C. albicans. This is confirmed by
identification test. Isolates should be identified to genus and, if possible, species using rapid
identification kits or DNA sequencing. The product complies with the test if no colonies are
present or if the identification tests are negative.

H R V5 AR KT BER AL B Bk, POBE I ATUESE . NS A PR 4
SERAEE DNANFH B EE 8, WHARE, SE2M. WRANEEREE L
I IIE, P AT A e K
*Note: Regarding USP <60> and <62>, each isolate should be identified to genus and, if possible,
species using rapid identification kits or DNA sequencing.
*E: KT USP<60>H1<62>, Il ] pd 4 & ol f & 2 DNA WP e e 2,
WA RE, 2B

FDA Z5¥15k 4 %) F M Rev.02 20200825 AU S Fi%: JULIA 7 16/118



Foob AND DRUG ADMINISTRATION Revision fa#: 02
OFFICE OF REGULATORY AFFAIRS Document Number: |Reyised:#&i7 B
Office of Regulatory Science XG5 20200825
FDA N HE 5 A SR ERIE A S ORA.007 25 Aug 2020
Title HRA%:

T
Pharmaceutical Microbiology Manual Z§¥54EYF 1 Page Ji 17/118

7. Chapter 3: Sterility Testing Z8=%: THE/N
A. Method Suitability Test 525 FH P4 i

For all product types, follow current USP methodology in <71>, with the following additional
instructions.

P 7 i SRR SR <T1> BAT USP JEAT LA T BN 5 B

In all cases, even if the product does not include a preservative, the product itself may have
growth inhibiting properties. All products should undergo a prescribed Method Suitability test.

FEFTATEOS, B A SRR, i A S mT g BA AR . B 7 il
BEAT R SE 1 77 v 0d PR

Units selected for suitability testing should be subjected to the same disinfection procedure
utilized in the sample analysis.

e FEEAT 18 AR 1 2 B SR S5 R e 2 A AT [ PR T F A

When developing the testing protocol for method suitability the volume of product as well as
the concentration of the product should be evaluated such that the highest volume of product
and the highest concentration of product should be used for the method suitability testing.

FEHIE J7 i PRI T 2RI, NPl 7 i AR AR B, DASEASE FH e e AR B ) 7 it A
B e G ) P i EAT D v VR

If multiple samples of the same product from the same manufacturer (same dosage and form)
are collected, one sample may be used for method suitability for all the samples collected.

WER MR —A R GHEFFIEANAED SRR — 7 a2 A b, U — MR e H
A REFE b BTV F
1. When to run Method Suitability: {12 i i B v P

a. Run the method suitability test prior to conducting the sterility test in accordance with
USP requirements under the following conditions:

DU B OUM AR SE USP 25K, AESAT o B I 2 mr EAT D732 At

i.  If insufficient information about the product exists to judge its probable growth
inhibiting activity.
LIRS TR A S N O | e B B R S oSS 1 B

ii. Inall cases, when there is sufficient analytical time available, i.e., survey type
samples.

FEARMTIEOL T, a0 2 g i)t (BIRESFEA) 1 1]

b. Run the method suitability test concurrently with product sterility tests when time is
critical, and problems associated with 1. above have been resolved. However, it
should be noted that if the Method Suitability Test is run concurrently with the
product sterility test and the Method Suitability Test should fail, the results of the
product test are invalid and the Method Suitability Test as well as the product test will
need to be repeated with proper method modification to neutralize the inhibiting

property.
AR T RS, JF Ho Bl e @ AR Bk, AT AEREAT ™ b oo B A [ 5
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AT PR o E R B = SR T v P A e 5 7 it TG T A U ] e gk
17, J70E PRI e e, 7 ke 45 SR R, @R EE B Uk,
ANEE 1, P B A AT 3 A M e R e i o

c. If aninsufficient amount of product is collected and the analysis is critical, the
suitability test can be conducted at the end of the 14-day incubation period. Be sure to
use best judgment and maximum neutralization approach when initially conducting
the product sterility test. If the suitability results indicate inhibition then the results, if
negative, are invalid. However, if the product test results indicate microbial presence
and the suitability test shows inhibition, the results are still valid.

IR B, (HoMr ECHEE, WAL 14 RIG IR AR #E4T
& PRI . AETTURREAT P i JC A I I, 55 Ak FH i 3 P Wi R o O mp A 9%
I RE PR RS 45 R Son G IHIE R, Has ROy, WS4 R I sk, B

R EY),  BE APERE Bon A s fER], AR E R

2. Method Suitability Test Procedures & il J7 23 FH 4 R

Method Suitability and positive culture control tests which require the use of viable
microorganisms, should be performed outside the clean room or isolator, in a biosafety
cabinet or equivalent.

77 V58 F AR DL S AT Ar] e 75 B0 B TS ARG A W0 1) BH A B% TR %) B 56 I 7R V75 19
== B A AN A 2 A AR B A N EEAT
a. Membrane filtration 53 7=

i. Pass product fluid through filter membrane. Rinse the membrane with three 100
ml portions (or more if applicable) of specified rinse fluid. Do not exceed a
washing cycle of five times 100mL per filter. This step hopefully will neutralize
and remove any antimicrobial residue on the filter membrane.

K AR IR IE . 340 4% 100ml CEFB AT TEZ ) $5 58 kel v
Vg . RETRIEMM P AL 5 4% 100ml. 25 PRARH AT e = A
R 25 DE M L 1) A I A B A

ii. Add indicated test organisms in specified numbers (less than 100 CFU) into the
last 100 ml rinse fluid used.

fEfR G 100ml WP ISR EH R (AT 100CFU)  HIFE & Ml A= .

iii. Filter the rinse fluid and aseptically cut the filter membrane into two equal parts,
transfer one half into each of two suitable media. If conducting the sterility test
using a closed canister system, rinse each canister with the inoculated rinse fluid.

IEPERE A, TETCRE R I IEREXT BT, W 2 R R — S
B TR . R R H B P ki R G AT o It A P e = i)
PRI BE & Bk o

iv. If the available number of test vessels is insufficient for a complete challenge test
for each individual microorganism, then the test organisms may be composited as
necessary. However, confirmation of growth for the composited microorganisms
will need to be performed.
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A SR 2 0 T BCE AN 2 DA 5 RN U A B e, Ut
WA AT LIRSS R 3T B 6. HRAERMERZ G, EaMEMA K
BRI 7 5 P =2 QYL O R & 4 E RAIESE

v. Confirm composited microorganisms by Gram stain, microscopic examination,
and identification after the completion of incubation.

TESERIE IR G, B 22 Ry e, R AORS 25 R AE A 55 SR i A B2 & Ak
.

vi. See step c. below for additional considerations.
E2HEZ WL TP c.
b. Direct inoculation: B4

For direct inoculation, add the test microorganisms to separate test vessels of product
and culture media if sufficient product is available. See step c. below for additional
considerations.

X T BRI R0 e A, PRI G A Pn N 1 7 ik
s AR IRk, HEHES WL TP K c.

c. The following test procedures apply to Direct Inoculation and Membrane Filtration:
DA W Py 3 T B e i A s o

i. Inoculate the same microorganism using the same medium without the product as
a positive control.

A5 FH AN it PR [R5 55 R Mo () O B 2 A D B A XS TR

ii. For bacteria and fungi, incubate test vessels according to USP requirements.
Ensure that seed-lot cultures used are not more than five passages removed from
the original master seed-lot. For in-house prepared test strain suspensions of
vegetative bacteria and yeast should be used within 2 hours, or within 24 hours if
refrigerated between 2<€ and 8<€. Spore suspensions (A. brasiliensis, B. subtilis,
and C. sporogenes) can be prepared and maintained between 2<€ and 8<€ for up
to seven days. Additionally, all bacterial and spore suspensions should be
prepared to yield <100 CFU.

WM A FCE, MRS USP EoR Rl AT A5 PR AT AP HERE 7724
B R UG FFhFHEA FAR . A F] B CEC ) FY 258 P 20 B R B I K
TERIAE 2 /NS s T S TRAE 2-8 €, NIRIZE 24 /NS o fHF IR &
WA EPELEAT B, B RS HIAT AN C 7 2R AT ) nIAE 2-8 <€ il
HH R KIE 7 K. BLAh, BT B 40 AN 1 12 7N il % A<100CFU .

iii. If growth comparable to that of the positive control vessel without product is
obtained, then you may proceed with the sterility test. If comparable visible
growth is not obtained, the antimicrobial activity of the product has not been
eliminated under the conditions of the test. Modify the test conditions and repeat
the Method Suitability test.

AR ARIRAG 5 T i R B PR B A A = B 2R, R E AT e . R
R A L WA, WIFERIS 2T, P s PTR S YR O FR, ™

FDA Z5¥15k 4 %) F M Rev.02 20200825 AU S Fi%: JULIA 7 19/118



Foob AND DRUG ADMINISTRATION Revision fa#: 02
OFFICE OF REGULATORY AFFAIRS Document Number: | Rayised:1&iT H#
Office of Regulatory Science XG5 20200825
FDA N HE 5 A SR ERIE A S ORA.007 25 Aug 2020
Title HRA%:
. . . , It
Pharmaceutical Microbiology Manual Z5¥5844F M Page ji 20/118

B 2 AF I B R 5 VRIS i

d. If product is found to exhibit growth inhibiting activity when determined concurrently
with product testing, the sterility test must be repeated using a neutralizing agent (or
increase media volume) to modify the conditions in order to eliminate the
antimicrobial activity.

AN SRAE T it I [) I T ot R L LR A AR e, U 2 A A e R ) (g
FEIMEEFRIRAARD R LW, BB E BRI

e. Cultures used for the method suitability test can be purchased commercially, ready to
use, or can be prepared and maintained locally. Either procedure requires quantitative
verification of actual CFU’s inoculated at time of use.

PO kil I 6 R 55 - P ] DA W S RSB A, ) DAt ] 4 A £
Ao ATAR]—FRE e 8 75 XA FH I F2 A ) S B CFU BT SE S A A

B. Sample Analysis £/t 47
1. Sample Containers £ i 75 %%

a. Open the outer sample packaging on a laboratory bench disinfected with a sporicidal
antimicrobial agent. Refer to appropriate literature for choosing suitable antimicrobial
agents for use in your facility.

FEH AT HEAE BN LR E TS BT AN . 35S R A STk,
DA 3 45 T8 1 7 T 70 E 25 ) Tt A

b. Count the number of units received. Compare this number with the number of units
collected.

PRSI AT R BB R AR I PR KA T U

c. Inside the clean room preparation area located outside the ISO 5 area (if available)
remove all outer packaging from subsample units that will be tested without
compromising the sterile integrity of the product. Remove sample units and place
them on a tray or cart disinfected with an effective antimicrobial agent.

1E 1SO 5 Xk /byt i3 S XN (), R B ZEM ) 4 i oo i)
Frf Mk, RIS AS g2 = i e E e 8 . I FEAR e B A
P TV B T A B HE A

Note: One or more units can be sacrificed to aid in the determination for how to
aseptically remove test material if the number of the units received is sufficient.

ORI RO, T R B A R W R e I e 25 B sl
Mkt

d. Examine all units visually for container closure integrity, for the presence of any
foreign matter in the product and other container closure defects. Note findings on
analyst's worksheet.

H RS 2 P A 2 L ) A o o e S Bk L P T B AR AR AR ] S ) DA S LA 2 4
R, RIS 0 TAER Bl a g R,

e. If foreign matter is observed within the primary container, discuss with supervisor the
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employment of ORS procedure Document ORA-LAB.015 entitled “Screening
Protocol for Direct Staining on Products with Appearance of Visible Contamination”
(see QMIS for Procedure).

R T AR NER] Y, W5 FE S B EME G X B Ea] W5 Gy
FI = AT B TR TR CFEF L QMIS) 1) ORS 2+ 344 ORA-
LAB.015.

2. Sample Identification £ 5iFriR

If sample units are not identified by the collector, the analyst should identify unit with
sample #, initials, date, and sub sample # as appropriate for sample traceability.
Otherwise, date and initial each unit.

AR EEASARAR S KAEN, A AN FEA S . By RS B FAEA
SUNFEARAL, DMETAEARIEH . SN, ERMEA Ebros HIATE 75

3. Unit Container Disinfection Ff & A7 25 22 5

a. Cleanse the exterior of all product primary containers using antimicrobial/sporicidal

agents.
8 R HU R IR AR 1 RS s A 7 i N LR IR A

Depending on the clean room design, immediately move the sample to the clean room
on a disinfected designated stainless- steel cart or place it inside the clean room pass
thru for final preparation. If conducting the sterility test in an isolator, place the
sample on a designated stainless-steel cart. Allow exposure of the sample to the
disinfectant for appropriate time before further handling. All units should be
disinfected appropriately. The suggested disinfection procedures can be performed on
commonly encountered units as follows:

ARV 1 = BT, LB AR S B CVH B A AN LR BN RHE E R =,
BCRE FLBCE ARV 1 S 08 TE N AT e A RS . I RAE R B A R AT R L,
KRR BCE AR E O AEANHESE Lo FEE— DR PRZ AT, BB R FETH 2550 T 28
el IS TH) o A R il T B T R . TR B NV EATIE SR, H
BRI AIHFET T

i. Ampoules can be wiped with lint free sterile towel/wipes saturated with

disinfectant. Ampoules may be soaked in disinfectant/sporicidal following
manufacturer’s guidance or laboratory SOP.

A F TG0 AT 70 B8 6 T N3 V1 7 70 HO9 TR 2 i . AT IEAE P R O 4 3 B SK
565 SOP LE I #7177t ¥ 223

ii. Vials should not be soaked due to the possibility of migration of disinfectant under
the closure and into the product.

ANBER VIR, RO F0 AT fe il 3 a6 Ab i #,  HEN
iii. Laminated Tyvek package composed of polyethylene/plastic laminate can be
disinfected with sterile towel/wipes soaked in disinfectant. Tyvek portion lightly

scrubbed with sterile particle free dry wipe and air dry in a HEPA filtered laminar
flow hood before testing.

ROITIEERZ AR 5 |2 e Tyvek 4025 A) s B 1 /@ 72 7 28 7 I G i 6
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AR MM BEATHEE . WIGHT, oW oMU A B R 0k Tyvek &7, JRAE
HEPA 1 JE ) JZ I 2 P B
iv. Paper Packages can be disinfected with UV light if possible. Wipe where

applicable with sterile particle free dry wipes and air dry as above.
WHARTRE, AL SR AN AR e HEAT I R . i, G TR S R
i, R BT

b. Number of units and/or amount of product tested: =il /i &7 KA/ el K&
Follow the current edition of the USP to determine the correct number of units to
be tested and the amount of product to be analyzed from each unit. It is preferable
to test the entire contents of each unit if possible. Follow laboratory policy if it
requires testing more units than the USP requires.
FE IR IAT RRAS IR USP 5 SE WK R IR 4150 DA SRR B2 03 1 1 7 i B .
Rrrae, MK AN A . a0 F S50 5 UK BRI S oo it
USP 23R,  JUEAE 556 = UK .

c. If the number of units collected is less than the USP requirements, discuss with the

laboratory supervisor before proceeding. Samples collected in a for-cause situation
may be analyzed with a number of units less than the USP requirements.

IR PRI R BT HU> T USP 23K, MFEPAT N PR 2 AT 59286 = £ 18
A PIETE T RERIFEA T > T USP 2K I B s e #E47 704
C. Preparation for the Analysis 7> #{H %%
1. Media and Rinsing Fluid Preparation: 3% 37 3 Al e vk 1) 1] 4%

Follow current USP when preparing media used for sample analysis. Commercially

purchased media may also be used for the analysis.

2 AT USP il 25 BE S 0 B e P B R 2, 7 PSP T M Dy S ) 8 9

Both prepared and purchased media must meet the requirements of the USP growth

promotion test of aerobes, anaerobes and fungi.

TCAR 72 il £ RT3 A2 ) S PR 5 5 R 22 B /& USSP IR 75 S80I DRAEC B RH L B 2 A Al ik

Media used are: fiff 3% 75 3L My

a. Fluid Thioglycollate medium (FTM) This medium should be prepared in a suitable
container to provide a surface to depth ratio so that not more than the upper half of the
medium has undergone a color change indicative of oxygen uptake at the end of the
incubation period. If more than the upper third of the medium has acquired a pink
color, the medium may be restored once by heating until the pink color disappears.
Care should be taken to prevent the ingress of non-sterile air during cooling.
ARSI TR ERFEFREE (FTMD « iZ3GFREENAEIE YA hifil %, DIt
WRIEEL, TAERE IR B B fh o KA AR, RWIER RIS RN A .
RAB) E=r 2 — U E BRIV AL, AEE IR B E — ik, BRI AL
k. RS, MERP IR RS RN

b. Soybean Casein Digest medium (SCD medium) This media must be incubated under
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C.

aerobic conditions
REMEEANEMAE TR (SCD ¥ 3#3E) . i3RI INE A A4 T 3%

Alternative Thioglycollate medium This type of media must be incubated under
anaerobic conditions.

BT QPR IR G IR AL X PG IR B A PR AR A T R 9%

Media for Penicillin and Cephalosporin containing drugs. Add sufficient quantity of
sterile Beta-lactamase to the media to inactivate the effect of these antibiotics.

HE B RSk A B Z RO IR e 160 7P R 2 B O B B - P
s LS

Diluting and rinsing fluids. These fluid rinses may be filtered before sterilization to
avoid clogging of the filter membrane during testing.

B AP - K S e e R A K AT REAT I8, DA G ik 6 00 ) 1 S L DR I

2. Media storage £5 7= FE A7

For laboratory prepared media, do not use medium for longer storage period than has been
validated.

Xt SRaes E R, R TR A AN B 2 6 A A I

For commercially purchased media, follow the manufacturer’s recommended storage
requirements and expiration date.

X TRV SE R B IR R, AT AR R R A I SR AT RO
3. Media qualification: 1% 7% 3L A A
Perform the following tests on the prepared media before use:
FERERBE TR AT, X Cbl 2 B 55 TR R HEAT DL It
a. Sterility: The media batch may be used if the sterilization cycle is validated and

monitored with the use of a biological indicator, and the batch passes other quality
control testing. Also, if possible, prior to otherwise concurrently, incubate a portion of
the media at the specified temperature for 14 days.

ToB M G SR A AR 48 7R 7 36 UE AN M DK TR R, I Lzt d i A o
P, AR AR TRk . A, WUIRATRE, AR RN AT AR R AR AT
Wil B IR FEAE R B IR N R IR 14 K

Growth promotion test; follow the current USP using recommended strains of
organisms (Table 1, USP <71>). Do not use cultures that are more than five passages
removed from the original master seed lot. Commercially prepared and standardized
stable suspension cultures of the recommended organisms can also be used. Test strains
suspensions of vegetative bacteria or yeast should be used within 2 hours, or within 24
hours if refrigerated between 2<€ and 8€. Spore suspensions (A. brasiliensis, B.
subtilis, and C. sporogenes) refrigerated between 2<€ and 8<€ may be kept for a
validated period of time. If using commercially prepared organisms, follow the
manufacturer’s instructions. Additionally, all bacterial and spore suspensions should
be prepared to yield <100CFU. All bacterial counts must be verified at time of use.
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(RAEKRES; (F AT USP (3% 1, USP<71>) HEFFMIMUEI B R . AT M
JRUE FFhFHER P AR AR A RS 2. ] DU FH BT HE 2 A 2 0 1 e M ) 4%
HARUI RS E BT TR . ST AR B B B (1) X 56 T e VR S AE 2 /N A

WA 2-8°C Wogl, WINIAE 24 /NN . 7E 2-8° C ¥l =207 (A 2

PELEAUFF B, B AR AT A C I T 2R UM ) AR RS IR K. 4
A R ML & AR, NS AEFE R EIULEH . BEAL, B A& BT T R R R
T B VIR P S <<100CFU ., {4 FH s Z5A% 25 i A 4t e 4 2

4. Equipment Preparation 5 £ #E %%

Analytical equipment and tools used in sterility analysis and suitability should be cleaned
and sterilized using a validated sterilization procedure. Commercially purchased
equipment and tools should be labeled sterile and accompanied by a certificate of analysis
for sterility.

TC B A3 AT AN IE F A A BT FH 42 BT A 2 0 T L A5l P 28 56 1E 1) 2K AR e R A T R s K
B o R SE AR A A LB NN AR, A TR AT T
D. Clean Room Activities i 25 155
1. Gowning 4

Personnel are critical to the maintenance of asepsis in the controlled environment.
Thorough training in aseptic techniques is required.

N AR TAEZ A PR IO B0 E . FEIAT MR L AR
Personnel must maintain high standards each time they deal with sterile product.
SRR AL BETE B 7 i B 0 2 DR A A

a. Personnel gowning qualification should be performed by any analyst that enters the
aseptic clean room. Personnel gowning qualification must consist of:

BEN TG R 5 AR 0 B SR N R AT N L EEAR B A . N AR B AR L 20
j:ﬁt
i. Training of gowning techniques by a qualified trainer.
H B B o B R AT BRI By
ii. Observation of trainee by trainer while gowning.
H B YINITLE 32 Y11 35 B8 AR IR0 FEA 2

iii. General growth media touch plates utilized to analyze if the trainee gowned
correctly without contaminating the sterile outer gown, sterile gloves and sterile

head cover.
15 F i H B i o A 2 NN A AR R B I, ASERTEIINA . CETFE
FMIHLE

b. Some consideration should be taken before entering the clean room (see below). Follow
applicable specific procedures for the facility.

FERENGE (3 B Z ATENFRE— w8 (W) o 385730 A FH R E R -
i.  Proper gowning immediately prior to entry the clean room is required of all
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personnel without exception.

BUORPTE N RAERENTE 1 2 Z AT IER A, A5k

ii. Non-linting clean room scrubs that cover as much skin as possible is the ideal
inner-suit to wear before gowning up for an aseptic clean room. Street clothes are
not permitted.

RIFAE S EIOREE G E NP IR AT, B EA RN FEANK, B
RATREZ I Rk . AN Fo i 28 (246
iii. Remove jewelry and makeup.
BT 15 iR IR
iv. Scrub hands (and arms when possible) before gowning.
EARATET (AR, WHERTE) .
v. Non-shedding sterile uniform components should be used all the time.
45 A FH AN i B G i IR BC A

vi. Use aseptic gowning procedure to don sterile uniform components.

T I AR 7 5 B 1 AIRBC F

vii. Care should be taken to choose gowning that does not expose any skin to the
aseptic clean room environment.

L R A P AN 2 R R R R T G TR 1 s P Y 4 IR

viii. An appropriate sporicidal/disinfectant is used to sanitize the gloves.
A FH 3 2 B 2 A U AH E R B 7

ix. If possible, post the gowning procedures in the gowning room or area to help
individuals follow the correct order of gowning.

LR AT BEAE BE AR TB) i DX I HE B AR /e, 5 1) B TSy I ) BE AR

X. Should an analyst find it necessary to leave the room, he/she should discard all
gowning components and put on new ones upon re-entry.

LIRS AR T e 7= L1 P NA S SRR 1 LW G S % B N R N
i
xi. If an individual scheduled to enter the clean room for analysis feels sick or has

compromised skin, he/she should talk to his/her supervisor to postpone entry into
the clean room until fully healed.

R 5 THERS HE N 1 2 HEAT 20 A TAR(E e A5 AN G7 AR R RS2 40, 0] 12 5 0
HEE, BERZEATHAGTFE.
2. Sample Preparation ¥ /i fill %

Repeat disinfection procedure using appropriate disinfectant/sporicidal immediately prior to
placing product primary containers in a working certified laminar flow hood. Allow all
disinfected containers to completely air dry in the laminar flow hood prior to opening for
analysis. Alternatively, if conducting the testing in an isolator, place the disinfected items
into the isolator and proceed with the local procedures for the proper decontamination of the
interior of the isolator.

i & A R T R AR, R LRI wh WA A I A IE R
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TARZRE S EATITHAT 0 20, AR A QSRR ESE R R R e i, 5
#, IARAERRE A AT, N SRR BN A, R IR R e Xy
B8 125 2% PN BB AT 3 4 1AL

3. Room Cleaning After Analysis 73 HT 2 Ji J7 8] i Vi
a. Remove inoculated tubes of media and all controls from the analytical area by putting

them in the pass-thru or on a stainless- steel cart used for transporting materials in and
out of the clean room.

M3 BT X3 R B 15 TR SR BT AT S IR K e Rl RO A% 00 B BUBUAE R PR s it
B = A HIES E.

b. After analysis, all sample containers, equipment wrap, used equipment and tools are to
be removed from the clean room before the analyst exits.

SRR, FrAREMA S WA R, T A TR AR TR
Rk s

c. Sample containers used in the analysis should be returned to the original outer containers
for storage as part of the reserve sample.

KoK B FHRE i 25 4R Bl R AR A e ke, MR B — B0 7R AF
d. Disinfect working area before exiting the clean room.
IR HA i 2 2 N A X 380 B

4. Clean room disinfection and surface monitoring must be conducted for both aerobic and
anaerobic microorganisms on a routine basis. The frequency is to be determined by the
local laboratory policy.

i 0 20 M 00 V5 % 2 1 75 0 2 T e S bR R IR SR o M BT e A b SIZ 65 55 o) P 0
E. Method of Analysis 73 #7 /72
1. Membrane Filtration fi i JE 1%
Follow the current edition of the USP for the amount of sample to be tested.
FEAR B AT USP BUAT AR AR EE SR
2. Direct Inoculation B4R

Follow the current edition of USP for the amount of sample and media to be used. For
example: Use 200 ml of each medium when analyzing solid form products. If the membrane
filter method is unsuitable, certain liquids may be tested by direct inoculation method.

5 RE S AN RS IR 3B = AR IR BAT USP B xg o 1l dm, 43 M [l 4k sl 35 oA FH 1% 72 3 4%
200ml. W SRANE A R IE ek, AR FH B R AR I — Se AR RE i
3. Devices 25 B

All devices with only the pathways labeled as sterile are to be tested by the pathway with
sterile Fluid D and testing the Fluid D via membrane filtration.

TG DB TEFR 78 90 Tl A T e 250 R FH R TR Dl izodiE,  Jo i A DR A S
JEVEME
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4. Incubation of Sterility Test Media ¢ i il iR 54 7% 3 (1) £ 5%

Incubate Fluid Thioglycollate (THIO) at 32.5 +2.5<C. Do not shake or swirl test media
during incubation or during examination to minimize aeration of this broth.

fE 32.5+2.5T B MARTE L BERR £ (THIO) . 157 SIS 25 3 [ AS B B2 58 5l e 4 Ik
Bravdk, DUSE 7 8 5 T2 IR (A

Incubate Soybean-Casein Digest Broth (SCD) at 22.5 £2. 5<C. Gentle swirling, on
occasion is acceptable to increase aeration of media.

£ 225 &+ 2.5C TR IR K EMEETH A (SCD). A I AT LU e e 18 in 5 77 ik
B
Incubation period for THIO and SCD: THIO £l SCD 4% 77 i [a]

a.

C.

Not less than 14 days except for products sterilized using ionizing radiation. If
tubes are not read on day 14 due to holiday or weekend then record the results,
even if positive, on the first available day to observe the tubes.

AT 14 9% KBRS KE = abrgh . iRl AR HAE 14 R
IORBEREANA IR, U BEAE AT WS 5 — R Ve BEAT L%, RIS 2 PR 7 22
la%/u

Additional incubation time may be warranted if the analyst is made aware of
sterilization processes other than heat or filtration (e.g. 30 days (at minimum) for
products sterilized using ionizing radiation). This is to allow repair of DNA of
microorganisms injured by ionizing radiation, if any, that may be present).
WERAG G O3 R K TR L 2 AN 2R AR Tuuw%mm (fan, f8H
BTRE AR ISR 30 K (B ), IXFERT DS A AT REE B
AR DNA (i)

F. Analysis of Medical Devices (ex. Purified Cotton, Gauze, Sutures and Surgical Dressings) [’=
ST A 0T (BRI DA, 28T AT

The USP method for analysis of surgical dressing/cotton/gauze (in packages) calls for a
minimum quantity of 100 mg, to be tested in each medium. It is recommended that an entire
unit shall be tested in each medium for individually packaged single-use articles.

USP 7 M FARBCEHRRAE/0 AT (B3 A ER /> 100 mg, FEREFN G IRk gk AT
Mo xb T B AR ) — Ik FH i, AR B A 55 77 5 xS B T AT

1. Gauze, Purified Cotton, Sutures and Surgical Dressings 2047« 1f4L A4 . 4&& £ A4k

FHH

a. Using media containers as large as quart jars analyze entire unit of product.

i1 555 SO — A KB TR AL A% 0 AT BN i T

If unit is too large for the container, analyze as much of unit as can be placed in

container and covered by the medium.

IR H IO TR RUANR, WM ReZ s ds b o, JEH R IR
7 i
2. Compositing of Medical Devices Z=J7 # Wi [1) 4&
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a. Devices may be tested in composites (2 — 4 units/composite) as long as they meet the
specifications of Chapter 71 of the current USP with regards to minimum quantity of
a test unit and minimum number of units to be tested. All composited units must be
the same lot number.

BTG AT USP < 71 >3 -8R o Y i /) H i AT 2200 X ) 50 e ) e /)
HE b, e LA EME (2 -4 NRTIEEMED T, rEd s
AN R AR A At

b. Devices may be composited only if they successfully pass the Method Suitability test.

If composited units do not pass Method Suitability test, then the product cannot be
composited.

R i 7y i iE AR & A Be AT A G . WA G R R IEE Tk
&R, ) SR AT G
G. Control Systems % & 4¢

The objective of a control system is to ensure the sterility, within designated limits, of all items,
media, rinsing fluids, and equipment used in a sterility test.

P 2R e 00 H R i ORI T Il P S BB A ARE . SR A L BRI B 45 1O B I PEAE
TRERREEN o

The control systems which will accompany all sterility analyses are outlined below.
FITA Jow o M s R0 H
1. System Control % 445 ]

A "system control™ is used to demonstrate maintenance of sample integrity during all
analytical manipulations. Any piece of equipment that comes in contact with the product
under analysis, along with any manipulations by the analysts, must be controlled. Thus, all
equipment, fluids, and culture media for the "system control” must be handled in a manner
which duplicates, as closely as possible, the manipulations of the actual sample being
analyzed. All materials used as system controls must be sterilized by the analyzing
laboratory. However, the method of sterilization need not be the same as for the product,
but they must render the material sterile.

TEFTE M BRE R T, “ RGuEH]” TR G e B 44 . £ 57
AR B, PA R N R BT R AR A0 A ). PRI, HT “ &4t
FE” WA B WA AN B TR FE A 2505 4 70 M B SE B R it R AT B 1 O sUaEAT
Wb F T R Ge s 0 B Prehn S i o3 b SR8 F BT KB . WIRLK TR I T IEAS
W5 A, H R UG -

The first choice for the system control is the actual product, if enough test units are
available. When complex medical devices must be sacrificed in order to design a suitable

sterility test, consider using them for a system control after cleaning, repacking and
sterilizing.

I RAT R MR BT T, AR Geda il 1 B i A2 S bR dh e N T B SIE R ST
DT 6 VPR SR 2R I BT SR, AETEVE . BT RARAUK R, W] LSRR
T RG]
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When there are viable alternatives, a product unit should not be sacrificed for use as a
system control if this will reduce the number of units available for sterility testing below
USP requirements or ORS policy requirements, except as provided in the preceding
paragraph. If using a product unit would reduce the subsamples examined below the
number required by USP or ORS policy, the analyzing laboratory should prepare a control
from other material than a unit of the sample product whenever possible.

AN XA S B AT T e I S e B, R AR T USP 3R B ORS 1271 22

K, HARATIEATT ZIE, WA NAZA ™ 5 B Te o RGeS ™

BICRH AR T /D 2 USP B ORS VAR AT E KRB LAT, W43 #fr SEE6 =5 B AT

REAS F BRAE it 2 A0 AR LA ) RL R AT 21

a. Membrane Filtration: A filter funnel from the vacuum source connection on each
manifold used in the test is used for the system control. Alternatively, if a closed

canister system is used to conduct the sterility test a canister set from the same lot used
during the analysis should be used for the system control.

B PE: AR BCE BB RS SR o i e - T R . B,
QR SRAE P 3 AT E 2R Gt AT o T I s, O S P 23 s R mh (8 P PR R RSt R P AT
RGuEEH

i. Filterable Materials (liquids, soluble solids, etc.) RJ Iy FIPIRE GRAA, AT
[ 155D

Use a material similar to the product under test. The control material must be of
the same volume, and similarly packaged as the test product. Filter- sterilized
and autoclaved Peptone water (USP Fluid A) may be useful for this purpose in
many cases.
FEDU RIS A6 557 AR AL DRk o ] ARk 20 5 0 it A7 5 A T] ) A
FUAAHA S . FEVF 2 G 0L T, I8 K B A & R K B B A RZK (USP
itk A ATH T E .

i. Devices with sterile Fluid Pathway 5 & [ 14 381 ) 28
Use tubing or other containers similarly fitted with needles, valves, connectors,
etc., as the product under test. Use USP Fluid D to flush lumens.
fEHIERFL. BT SRR 7 B A A VR il = e A
USP JifA D i iy s -
b. Materials tested by direct inoculation (devices, insoluble solids, and other non-filterable

materials) ELEGEAMVAIE IR (B0 AN aTE AR AN e A al i SRR

Use materials similar in size, shape, and texture, and similarly packaged as product
under test. Replicate as nearly as possible pertinent, unusual features that may reflect
on the credibility of the sterility test.

AR TR A s AAR B0 2 A B E D R I 7 o T BE AR A AH S
HIANTH AR, X 28 AT A S J6 B ) TS
In designing "system controls" for sterility testing, care must be taken to duplicate the

sample product for most aspects, as nearly as possible. Be novel and innovative to
meet this requirement and make the system control meaningful.
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AW TR “ R GEisi]” W, 052000 B AT e 22 1R B RIRE 5 i R R 4
LT BRI 8T 1) J7 2 AL IR B R, i R G A = L.
2. Equipment Controls ¥ #%12 il

All equipment items used in the analysis listed below will be controlled individually. One
item from each autoclave lot of equipment is tested in each medium used in the test.
Therefore, for a sample tested in THIO and SCD, one item from each sterilizer load (oven
or autoclave) is tested in each medium giving a total of two controls for each forceps,
syringe, etc., used in the test.

NTA H AT FH AT W e s ) . s b A R R SR AR T A
JERE B — N Bk, XHFAE THIO A1 SCD sl (ke i, AE RN IRt
WS ISR B AN KR ORGSR KRS i — A dh, I A 44
BT TR ge s S AT N

Forceps &% 1
Syringes V51 #%
Scissors 57 J]
Scalpels FAJJ
Swabs %
Pipettes %

Membranes (dry, directly from the package). If membranes are sterilized in place, this
control may be omitted. i (R, BEEEEAER) o WSS EAKE, TSk

A

Hemostats 11 [l

Other special items that may be required by a specific test. 4 5 Wl A] A& 22 5K i H e ik
Yo

3. Media and Rinse Fluid Controls 5% 35 3 F1 bk v 425 61
a. Anuninoculated media and rinse fluid control are analyzed to ensure sterility at time of
use. R ARAZANEE TR ARG BRI HEAT 08, DR DR A FH IR B9 e i 1k

Alternatively, controls for these materials are accomplished as part of the "system
control™ for each manifold. This will also include membrane cutters, and other items
that contact the product but cannot be individually controlled.

o, SERO IR RHEEE R, (ENRENECE B C RGUHERT B Er . XeH
AL R 7)) A A i ™ h (EL T vk B 1 B D

4. Environmental Controls Ff 355 ]
a. Open Media Controls JF i 2 8% 7% 3 % 1

Tubes of each medium (THIO and SCD) used in the sterility analysis are exposed to
the immediate environment of the test (e.g., laminar flow hood) for the duration of the
test. Alternatively, a laboratory may use agar settling plates as detailed in section b.
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FETCE R b B A BB b B 92 3L (THIO 1 SCD) & 78 B& ARG I i 1) B P 430 7
AR TR R (Fla, ZERE . 8, sLib=nl 4 b J kg
(R ERNR TR o

b. Agar Settling Plates B g7t F4 Atk

Plastic Petri dishes containing an effective non-selective medium (based on test
requirements) are exposed in the hood for a period not to exceed four hours during the
analysis. After four hours, plates should be replaced to continue monitoring (as
appropriate).

B RCIER R IR R RS TR ML CRRYEAS I 23R D Aar I 1) 2% i AE R UL =R R AN
PRI 4 /N AN Z 5, BT RSN GE D .

Plates should be incubated for 48 hours at 35<C, and an additional 5 days at 25<C in
order to detect mold contamination.

“PHMRSIAE 35T H5 7% 48 /NEf, SRJGTE 25T 3R 5 K, LI EFH T,
c. Controls within an Isolator [7 5522 N 42 )

When conducting the sterility test within an isolator, if it has been designed to allow for
a connection to an air sampler and particle counter this sampling may be performed for
the duration of the sample analysis in lieu of the environmental samples described
above. If the isolator is unable to accommodate an air sampler and/or particle counter
or the instruments are unavailable the environmental controls described in section a.
and b. should be used. Isolator gloves should be examined before and after a testing
session to ensure integrity of the gloves were maintained. This examination should be
documented. Additionally, prior to each decontamination cycle a leak test of the
isolator system must be performed with passing results.

U SRAERS B F A EAT JC VRN, FLievh n] DUERE & 22 RUURE e AR 1 T s,
FIAERE S o T SR AT IOORE U R R B b o A SRR 1 4 T i O 2 S U
A AN/ TH RS, BOE IR AES WS a AT b T B Y
MEAE 7% AERIATTRT G, BN ERESTE, HRTER SRR S
ey, ZRENAILK. 75h, EENERIGIRET AT, LU R 8% R ST
MR, TR A AR .

5. Personnel Monitoring A 7 i 1

Personnel monitoring must be performed after analysts conclude sterility testing and
prior to exiting the aseptic clean room. The analyst shall use general media touch plates
to monitor the sterile condition of their clean room attire and to ensure aseptic
techniques were followed.

W RAES R WA 2 5, 1B RSS20, DA N RBATIRI . 1k
56 51 AT FH T FH B IR R R AR, 0 L i a IR A O B AR AT I, R ORI ST
TEETAR.

For example, a minimum of five touch plates should be used for the following
personnel gowning sites: 511, LN A G BEARER A fe 2 AT 5 A Fe i sk«

RH glove finger tips. 4 7T &L
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LH glove finger tips. £ FFE45R

Chest i3

Left Forearm /= -

Right Forearm 75 T

General media touch plates will be incubated for 5 days at 30-35<€.
M 5 TR FE R A B N AE 30-35 € #5975 Ko

NOTE: The numerical values for personnel monitoring limits and specifications are
established on the basis of a review of actual findings within the facility. All isolates
are to be identified by local laboratory procedure to ensure that the analyst did not
contaminate the sample. Analysts should be sanitizing their gloves throughout the
sterility analysis and changing gloves when needed. However, changing gloves prior to
performing personnel monitoring is unacceptable. Each laboratory is required to
monitor and trend data to ensure compliance and detect any abnormalities.

T N O M PR A 7 50 A AR T 48 Tt P iz o 50 [ Jfe o ) BT 20 S A
PRERRE I 2 M S0 AR P 3T 0w, DU IR AT N A TS et il o ALIR AR
BRI RPN FEHTHE, FERENERTFE, AEPITA LR
M2 AR ERFE. G4 SLI = MFHE LT RN B TR, LA
PRGN R IUT A F 15 Do

H. Sub-culturing Primary Media J5i 4 3% 77 5 (AL A B 97

Daily observations of primary test media (THIO and SCD) containing product should be
performed without unnecessary disturbance. All handling of positive tubes, streaked plates, or
subsequent inoculations of additional media will be done outside the clean room. These culture
transfers are to be performed within a HEPA filtered biosafety cabinet or equivalent outside
the 1ISO5 area which has been cleansed with an effective sporicidal/disinfectant anti-microbial
agent. The analyst should be gowned with at least sterile gloves, sterile sleeves and a mask to
minimize any possible cross contamination.

BT R RENNRE 7RI (THIO 1 SCD) 1 HH WA NZ A AL T4, il
FAEE . RIZ P AR B A 1 R i Jo B3 A (R AL B ARV 1 =5 Ah kAT . IRUE I SR e
NAE HEPA Iy A 2 A kAT, B AE AL A R0 3% A 7511 /400 el VB 2557028 4T 178
VA [A] 1ISO5 XKIRAMIAT « 0T NARNIZE D FBICHE T&. LEA A, b
GROCIN RS R
1. Record on Analyst's worksheets the day that the primary isolation media, Fluid
Thioglycollate Broth (THIO), or Soybean-Casein Digest Broth (SCD) is turbid and inform

supervisor. Streak tubes on the day they first appear positive and again at 14 days to
determine the presence of other possible slow-growing (i.e., fungi) microorganisms.

TEALES 51 TAEAR FAdsgIaa 7> s34k . THIO Bt SCD R M M B L@ s 34 . U
UORILBAYE = R AN 14 RIERE ERIZE, DIfe & S e aegie ik (Pl
WD A

2. Within a HEPA filtered biosafety cabinet or equivalent outside the clean room, streak turbid
tubes onto Modified Soybean-Casein Digest Medium [SCD broth + 1.5% agar] (Modified
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SCDA) or other non-selective agar plate.

A4 HEPA XL UEHE M0 2 (AF P9 S5 [ 00 S 40, IR I R B 8 2 B K
WA 1K (LRI [SCD H+LO%BUR] (SE SCDA) sRICE A FE ML BRI L.

3. All streaked plates are incubated for a period at least as long as required for growth in
original isolation media (THIO or SCD) not to exceed seven days.

T R AR I B IR R R 7y B 15 9% 3 (THIO 8¢ SCD) A KT ER AR K, HR
R 7 K.

4. Subculturing from Fluid Thioglycollate Broth (THIO) {6 LEERE £ % (THIO) £Ek%
It

a. Subculture Thioglycollate broth to general medium agar plates in duplicate. Streak two
plates; incubate one aerobically, and one anaerobically, each at 32.5 2.5 €. NOTE: It
IS suggested to transfer an aliquot of media from close to the bottom of the tube to
maximize the recovery of strict anaerobes.

OR35S TR AR B IR, 6 Fh THIO. RIZMNAE, — MEMERNTRE, — A MEedh

TERIRE, 53 fE 32.5 £2.5 €3¢, vE: BT R K 7 Fe ke —i o

Brorks, DLacRAG RIS 4% IR

i. Note if any growth is observed on the anaerobic plate which differs from growth on
the aerobic plate. Pick a single representative colony and perform an aero-tolerance

test in order to determine if a strict anaerobe has been recovered. Proceed with
identification of any strict anaerobes recovered when isolation is complete.

HE, WERAERERE R AIA K, HEFAEBEP R AERKEA . Pk
MR R, BEAT S SIS, DA e T [l R 2 A P IR o AR
BTERUE, B TR A% IR AT S0

ii. Note if any growth is observed on aerobic plate and compare to growth on anaerobic
plates. Proceed with identification when isolation is complete.

WR, R AR ERIA A, WINE R B A KRBT L. fE
I3 B e 20 AT S
5. Subculturing from Soybean Casein Digest broth (SCD) Ak & B4 WLl (SCD) 4%
It

a. Sub culture SCD broth to general growth medium and incubate aerobically. Streak one
plate; incubate aerobically at 22.5 2.5 €.
A SCD Wiz BB A K I/ AL, JHEARIBOL N IR, R R M — 57
i, 7E 225 £2.5 T H A TR
i. Note if any growth is observed on general growth medium plate. Proceed with
identification when isolation is complete.
W, RS HAKE IR R IAA,  WIAE S 8 58 il a3 — D AT %0
ii. Each organism should be identified to genus and species, if possible, using rapid
identification kits or DNA sequencing.
155 T 44950 P BRI 5 5 05k DNA R 558 SRR CRTRERD)
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I Product-Induced Turbidity in Primary Test Media #4654 7% 35 o [R5 5 51 & TR i

When product-induced turbidity prevents the confirmation of visual observation of growth, the
following instructions apply

A0SR SR BRMTRS T AEAAE LR B ARSI, IR AT DL 46 S

1. Record "T" for any subsample which is turbid due to product-medium mixture.
BT TR = i R FR 3R A P2 AR TR FREAR DS “T7 o

2. On the daily observation page, indicate the meaning of "T" as: "T = product induced turbidity”.
EAFHMEETTE, s “T7 &8 “T=r= ol KRIRm” .

3. Atthe end of the initial 14 days of incubation, transfer portions of the medium (not less than 1
ml) to a fresh container of the same medium and then incubate the original and transferred
containers for not less than 4 days. Note: Follow the current edition of the USP for any
changes concerning subculturing and incubation of turbid samples.

FERY] 14 REFREH )G, B —iniEird (DT 1mD M FEE IR HEEES
I HRE IR IR, IR IR 2D 4 R 1 HATHIAT USP ot TR IR AR, R B: 5%
BN

4. Examine original product inoculated media and the subcultured media for growth daily when

possible for not less than 4 days of incubation and record the results on a new daily
observation continuation sheet.

BERAT B SR A7 S A G RS AR S IR rp AR KA O, T RERT AN 4 KRB TR,
Hos G RAC A B S HOW T L.
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8. Chapter 4: Investigating USP Sterility Testing Failure Z5J0&: USP JEE I 5/
FIRE
A. Introduction i

When microbial growth is detected in a pharmaceutical or medical device product, the product
Is considered non-sterile, pending an investigation. Because of the public health importance of
a non-sterility finding, preliminary results should be reported by your laboratory management,
without delay, to ORS and the appropriate Center (e.g., Office of Compliance/OCTEC).

AN RAE 2 S BB i BRI AR, WA AR, fE T A . BT AR
] 8 I ) 2 AR EE A, ARATT SR s A BN DR BT AR A0 25 R4l i 43 47 ORS Al
L (B, &7 A =I0CTEC) .

Concurrently, a laboratory review should be conducted to answer the following question: Was
the result true product contamination or was there a clear laboratory error that caused
contamination of the sample during the analysis? The Out-of-Specification (OOS)
investigation will review and document whether the test results are based on sound laboratory
operation.

[, SRa s BT R, [R12F LR R, %45 RO B T e, 2 B SR
FHARFEO MR 25 Y ? O0S 1A A B A% 0 A I 25 S B L T A HE
S S Ak

B. Investigations i £

Whenever a sterility positive occurs, lab supervisors are responsible for starting the
investigation immediately. Four factors should be evaluated in the basic investigation:

e, W RITCH M R, SIS R B SRS R A R
PEAL 4 DN EEE
1. Equipment: ¥ %

Determine whether equipment malfunctioned or was not operated properly. If a
malfunction occurred, determine whether it was likely to cause the contamination.
Determine if monitoring records and any checklists or logs indicate that the 1ISO 5
environment was in good state of control (serious environmental quality or equipment
repair issues) at the time of the sterility test. Be aware of the most likely failure modes in
the equipment (e.g., laminar flow hood, glovebox, or isolator) used.

e e 5 A& b, BRfEA Y. R R AR, e ERSEIT . el
6 T I ST R U S RS BV B H R 1 s 1ISOB M B Ab T R AT I B2 80 IRA&
QEEAE R ERSAEBRED . THHES (Flw, ZRE. FEMES
#r) R AT e R R

2. Adherence to Analytical Method: 1% 57 73 ¥ /712

Determine whether there were any anomalies or deviations from the analytical method.
Adherence to method should be verified at the time of analysis, and any major breach of
sterility test procedure should also be documented at that time. 1f any method breaches
occurred, determine whether it was likely to cause the contamination. Be aware of any
possible weaknesses in the test method (e.g., kit, manifold, etc.) used.

FDA Z5¥15k 4 %) F M Rev.02 20200825 AU S Fi%: JULIA 7 35/118




Foob AND DRUG ADMINISTRATION Revision fa#: 02
OFFICE OF REGULATORY AFFAIRS Document Number: |Reyised:#&i7 B
Office of Regulatory Science XG5 20200825
FDA N HE 5 A SR ERIE A S ORA.007 25 Aug 2020
Title HRA%:

Page 71 36/118

Pharmaceutical Microbiology Manual Z54t54=4F it

e R AT 7 W B T A 2 . B T R SRR IS 5k, T E I RO R
TRy s O ZRNIRHE 5. W RIS T Ik oL, B E 2 1Al RE 25 4L,
TREBTRIARIN T (n, R, BOESE) TR AR RESS A

3. Analyst:{t56 7

Evaluate the analyst’s qualifications, including proficiency, personnel monitoring results,
training record, and experience. Also note whether the sterility testing practice of the
analyst was observed during this or a recent analysis.

W8 AR, BT NREIEER. B RMEAEs . 8T SR N
AR BT — R 3 A Ao A e 3 TG TR A I R E AT T O

4. Cleanroom and ISO 5 (Class 100) Environmental Conditions: &% % 1 1ISO 5 (%)
L2 AT
Determine if disinfection/decontamination of the 1SO 5 environment was properly done.
T 1SO5 RIAE 2 75 Ll 4V F /R TS G
Determine whether there was adverse environmental data. Note that a negative control
failure, on its own, is not necessarily cause for invalidating a result. If a negative control
was contaminated, consider whether the microbe identified is similar to, or the same as,

the sterility test isolate and also consider whether there are other adverse environmental
trends.

B R A A RIEEE . 1R A PER RO A B I A — € S EE R ER. Rk
FAPEXT IS Bv5 5, 25 R BT R E W e 75 SR AL s R T JE i Ik 0 &4, (RIS
FRERGHALEARABHES.

It is advisable to summarize this review process in a standard report and maintain a
sufficient record to reflect that these areas were investigated. In addition to the four
considerations listed above, overall cleanroom design is also an important consideration.
There are differences in the construction, configuration, and material flow of laboratory
cleanrooms. There may be differences in size, number of rooms, shape, air handling
system, pass through autoclaves, gowning room accommodations (sink, HEPA filtration,
adequate space, bench, etc.). Proper practices and conditions should be assured by
mitigating contamination hazards potentially presented by layout and other design
provisions. These include appropriate procedures for room and material disinfection,
proper cleanroom uniforms (disposable or reusable), sample preparation area, etc.
Cleanroom risks can be mitigated by the design of ISO 5 testing environment. Equipment
that provides barrier protection can mitigate risks of the surrounding cleanroom
environment.

EEWAERR R S TP B G2 W R, P 2RISR, R L XIS 2 A .

bR 1 ik AN FE AL, SRR R S N SRS E S
AR SRR EMR, FHRKMUE. IR, 2R ARSE. FhKE 4
EARERCE OKitl. HEPARLJE. elg=fa]. M%) Mnpta ER. NEFKRH-F

A R A B BT ) R R KT 5 e AU, PRUIEE 3 A a6 1, P B dE s 2
D B ANPPRHE AR &0 @ ik (—RPEERT BT AR i 2 XA

AIE I 1SOS5 MHRAIA 5 ) e i B IR 19 2 XU o SRR B DR 37 1) e 46 ) AREARC A

EREEZ A
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If an investigation finds that the conduct of the analysis included errors or events that
caused the test specimens to be contaminated by the lab environment, the Sterility Test
result would be invalid, and the substandard laboratory practice should be corrected to
prevent this problem from recurring. For more information on how to judge
investigational findings to make this evaluation, see Section XI.Cl.and 2 of FDA'’s
guidance on Sterile Drug Products Produced by Aseptic Processing for principles and
expectations for investigating a sterility positive.
http://www.fda.gov/downloads/Drugs/.../Guidances/ucm070342.pdf

IR AR I T I REAT AT RE T UL WA PR BTG Qe R B A, T PR
AR TRETERL N IEAGI ISR =Rk, AP A 2z m . anfe ) i
BRI, WATIZIM I ELZEE S0 FDAT6r CRATLHE L EE~ ML E 2 )
Hh 76 T B A ) O i R 5K

Also see the current version of USP <71>, which provides some guidance limited on
investigations under Interpretation of Data.

IR 2 LT A USP<71>, o dfit v —28fiamg, (PR Tl Ry m i il &

C. Conclusion 5i¢

This suggested list of areas and conditions to review should not be considered as
comprehensive. Additional areas of review may need to be added based on some of the unique
features or procedures employed by individual ORS laboratories.

ANV AL U 25 A TR A NAF N e il . AT RS 23k 1 S hURr & 1 2% ORS
S5 = T R 7 Y 0 HL 8 o A% A
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9. Chapter 5: Bacterial Endotoxin Testing 5Fi%&: EANZ RN

Bacterial endotoxin is a lipopolysaccharide found in the cell membrane of Gram-negative bacteria
which may cause adverse events in patients such as, but not limited to fevers, headaches,
inflammation, nausea, chills, vomiting, hypotension, lung toxicity, Toxic Anterior Segment
Syndrome, abortion or death. Therefore, all sterile drugs, medical devices and combination products
must meet bacterial endotoxin specifications. Historically, in vitro Limulus Amoebocyte Lysate
(LAL) assays have been used to detect and quantify bacterial endotoxin in pharmaceutical products.

P N FF R AR = IR M 4B R B — Pl is 20, B ResfE i & L AEAR
i, BHIMEAMR TR K. RGE. B, FEAR. WKk, (R E. e, 57t
FLAIE MBS R TR 2. RTS8 2 &7 S L A S A N # R
Pt e s b S AR N AR T AR MO AR (LALD D7 VAR IR 5 & 24 b R V4R N F & .
NOTE: The Gel-Clot Method is considered the “referee method” per the USP. If there is a

disagreement between the photometric turbidimetric or chromogenic methods, the gel-clot method
results are reported.

VE: RPE USP, BEREBIANZ “PrETTTE” o RHECRE kel B ik A4 R A—
B, TR A BRI A

This chapter of the Sterility Analytical Manual is intended to supplement the methodology
procedures found in the USP <85> BACTERIAL ENDOTOXINS TEST and USP <161>
MEDICAL DEVICES-BACTERIAL ENDOTOXIN AND PYROGEN TESTS. The USP <85> test
is based on a reaction between bacterial endotoxin and the LAL reagent. Requirements for the LAL
test includes optimal pH, ionic strength, temperature and incubation time. The USP <85> methods
include the gel-clot LAL method and photometric technique methods such as the turbidimetric and
chromogenic kinetic LAL methods. The USP <161> chapter describes the bacterial endotoxin
extraction procedure for medical devices, if required. After the medical device extraction is
performed, the USP <85> chapter is followed to detect and quantify any bacterial endotoxin present
in the sample.

T BT T 3% 5 1 B AE R 7o USP<85> “4H i N EE K7 F1 USP<161> “ZEJT 2 bk
P EE AR RO ESART . USP<85>HI R TAE N &=L LAL {72
[P 8L LAL RGN R AFELAL pHY B FALGREE . IR RE FR0 B . USP<85> 7 A flTE
B LAL HERDEEEHAR T, i ERYGES) /1% LAL ik, USP<161>Hik | EEJT 4%
PREIANEE N B R IRDET (NFEED o ERIZJE, 1% USP<85> 5 AR IIAN 2 R LT 43Ik
FEARF B NEE R .

The Gel-Clot Method is a qualitative assay that detects Gram-negative bacterial endotoxin based
upon a reaction between lysate and endotoxin which results in a firm clot formation. For samples
with endotoxin, the endotoxin amount present in a test sample is calculated by diluting the sample
to determine the assay endpoint where a clot does not form. If no clot forms in the verified dilution
from the inhibition and enhancement testing, the sample does not contain detectable endotoxin.

BEE R — e VE T IR, BT RIS PR 2R AT S LT RS R 5 T 2 A e o =2 R B 1k
WNTER. N TEANBRNELR, RIREAR RN EREE LI MEREA AT Uk
JE AR 28 RO B o T SRAE S0 1) R0 s 0 o i B8 UE AR BE ST 0 RIE BB, TN
NFEARNGHIRHNER.

Photometric techniques include the turbidimetric and chromogenic endpoint and kinetic assays. The
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assays involve a change in turbidity or color (depending on the assay reagents used) over time for
Kinetic assays or at the end of the incubation period for endpoint assays. For kinetic assays, the
onset time for turbidity or color change is inversely proportional to the concentration of endotoxin
in the solution, i.e. more rapid change at higher endotoxin concentrations. An instrument is used to
read the changes. The analytical test results are calculated based on the linear relationship between
the endotoxin concentration and the turbidity or color development. The standard curve plots the
log onset time against the log endotoxin concentration. These assays are rapid and sensitive,
allowing large numbers of samples to be assayed quickly. However, the gel-clot method is the
reference method per USP and should be used if there are any doubts or disputes, unless otherwise
indicated in the monograph for the product tested.

D6 RO LA LR €8 58 28 S8l ) 5 T30 o X e T3 V208 2 B 0 2 A 00 3 1) B a5 7 43 T ikt
FERE AR (T BT A Gr)D o XEFah A5 Iat, bR s e AR IR i S VTR
A B IR U B, RN B i sy, ARAGR . (] — B DGR R A (. AR AE
FRIKES BB 2 (B AR R T A& IR o At i 20 ITaa e TR X 5 VS
R R IR XSt bR R g, R ERIE A K EREA . (EREAMRYE USP, BEliEA &
PRUETTIE, WRAT SR B, U SIS FH e, AEAREIN™ il ) 2538 30 Tl B 2 Bk

New microbiologists should review the references at the end of this chapter.
W AE A K N 2 A B 45 R AL K 225 SR
A. Gel-Clot Method #E i 1%

1. Reference Standard Endotoxin and Control Standard Endotoxins 2t g P 2% 2= F152
ERENTER
The potency of the control standard endotoxin (CSE) with respect to the reference

standard endotoxin (RSE) is determined by the CSE manufacturer. This information is
found in the associated package insert and need not be repeated.

ZEFRHENTER (CSE) HHXS T2 HARHENFE R (RSED KRNI B A7 T A 1€ B9
25 AR AR B 4k S, AFREESR.
NOTE: Follow manufacturers’ recommendations for the storage, reconstitution, and

preparation of CSEs, lysates, and other Limulus Amoebocyte Lysate (LAL) reagents. In
case of a dispute, final decision is based on results obtained with the USP Endotoxin RSE.

VE: AP AT RS CSE. ZUM AN S % AN 40 2L i (LAL)
RA. WA SN, LISRA USP &2 RSE 1531145 5 Uk .

The field laboratories are encouraged to mix the reconstituted CSE for at least 5 minutes
and for at least 1 minute between dilutions.

S 95 =KL CSE R A E /0 508, BB ZIREAZED 148,
2. Negative Controls [ £

Run appropriate negative controls with each sample tested. This assures that the
equipment and solutions used in the test contain no extraneous detectable endotoxin. This
assay requires two negative controls: negative water control and negative system
accessory control. The negative water control (blank) consists of the pyrogen-free water
(Water for BET or LAL Reagent Water) used in the assay and is tested undiluted. Run a
system negative (accessory) control to test the detectable endotoxin level, if any, of
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accessories used in the assay (i.e. beaker full of pyrogen- free test tubes stored for an
extended period, pipette tips, pipettes, sample tubes, syringes, spatulas, etc.). Rinse all
accessories used in the assay with pyrogen-free water and test undiluted prior to
completing all testing for a particular sample. If an alternative diluent is used, run an
alternative diluent control prior to completing all testing for a particular sample. Record
these results on the worksheets.

AN PITIIAE ot 2 2EAT 3 2 B B P oS TR0 o R R ORASL I i FH B & AR VAN &
HRRTTRI I N TG 3R o IZAI A 2 AN B PEXS FR: SHE ZAOxe AT 12 2 e il B o iR
%ﬁﬁﬁ%(%E)Aﬁﬁm¢%%M%%ﬁm(%TWﬁ%m&LALﬁﬂm),
AR E A . BAT RGEHIE B xR G A U 2 B 4 B A i e CED,
Wﬁﬁ&ﬁ@%ﬁ%%ﬁﬂ CHIREA . BWCK . B . BUREE . TESER. EIAIEE)
s N R EROKT (W) o FESE R RE R B BT A A2 /T, A e BE KR E
ARSI P AR B ity ANFRREELAZAGIN o Gt SRS P R B AOMORE T, U E e RS R
P it BT A e 00 2 s P A AORORE PRV BEAT X TRt . AE T ARSR il sk e 4h

When using commercially purchased pyrogen-free water for product dilutions, it is
recommended to transfer a working volume from the original stock container to an
individual pyrogen-free test tube or flask in order to minimize back contamination. Run a
negative control for the working volume for each sample run.

QPSR AR P P 2 7o M AR P IR Lﬁ(})\)ﬁﬁ“ﬁ)ﬂ*ﬁﬁﬁqﬂﬁyifﬁﬁﬁ
PR 2 AN TR U E B, DA KRR B 19 S B o BRAG IS il IS
P AL AR B /K AT B ) K6

NOTE: Pyrogen free pipettes, micropipettor tips, test tubes, and other accessories are
commercially available.

W CAERIE . WERBCk. BRI E A A BT .

Test for Confirmation of Labeled LAL Reagent Sensitivity b % 13871 = 8505 (A ]
i

Prior to use in the test, the labeled LAL reagent sensitivity must be confirmed. Prepare a
control standard endotoxin dilution series having at least four concentrations equivalent to
2 L, A, 0.5X, and 0.25 L. Inoculate four replicates from each control standard endotoxin
tube with equal amounts of reconstituted lysate per manufacturer’s recommendation.
Multiple dilution series are not required. The geometric mean of the endpoints must be

within the limits of labeled claim. The acceptable variation is one half (0.5 A) to two times
(2 1) the labeled sensitivity (A).

LAL 3G TR0l 2 6, A A R .. Hl&—EinENER SRR, =
DB ANERT 20 A 0.5AF1 025 A FIIKRIE . ARIFA = 16 A BN BEA PR UE N 5
FAIREEM I 4 MERISHRERNEBRRBGR . AFEZ IMRERY. ASRER
R JUAPIED OEARFRIIBRE N . AT 278 S5 Nbios REBUE (L) 1 0.5-2
% (05020 o

Inhibition or Enhancement Test/Test for Interfering Factors -/t PXl 2 30141 =i 44 5 i3k

The suitability of the test results for bacterial endotoxin require an adequate demonstration
that specimens of the article or of solutions to which the test is to be applied do NOT of
themselves inhibit or enhance the reaction or otherwise interfere with the test.
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2 B PN 2R o U 45 SR PR T FH A e S 8 I G PTG U %) 0 ot R AR BV TR A E B A
S ) B i e S B P

USP states to perform this test “on aliquots of the specimen... in which there is no
detectable endotoxin”. However, this characteristic of the product cannot be ascertained
prior to the analysis because the specimens are unknown samples. Because of this
limitation, any positive result below the 0.5 lambda level may not be an enhancement trait
of the product, but instead a positive reaction due to contamination in the sample. The
evidence for this conclusion should be obvious with the results of the assay tubes
containing product only.

USP ZRFATZM G “ ] — & e A P AR AR AR - B,
77 it R AR PELE 73 AT AT TR ORIE Y, BURFEAR AR S 2 RF1H) . BT it = PR,
PR T 0.5 A 7P B B 45 B AT RE AN 7 b B SG am ke 1, T2 i A T 4 5
BRI RN . A REA PR E 4R, A ZE R HIERE SRR 1.

A large percentage of small volume parenterals appear to be inhibitory to the LAL gel-
clot method because of low pH, or some excipient / active component of the product. In
order to expedite the neutralization of this interfering trait, determine the lowest product
dilution overcoming the interference but still within the Maximum Valid Dilution (MVD).
The detailed description of this protocol is delineated in LIB No. 2433 (July 25, 1980), “A
condensed procedure for diluting product in determining compatibility with the Limulus
Amebocyte Lysate test for endotoxin™. In addition, the use of neutralizers such as sodium
laurel sulfate or Pyrosperse™ has also been described (see references).

T3 pH B, B0 S A iRk g 2 A, AR R LA /N 25 sy S 77 st et
LAL BT AR SIYE . D T I P XA eae v eor, Z20 i s IR HUE AT £E
BN RMFRERE (MVD) N RISRAR™ i 200 . 1277 4E LIB No. 2433
(19800725) “{ERAE 15 % A2 T 41 M 2 A AG I P9 B 2R AR 25 10k IS AR 1 o RO TR i 12
FE7 A VELEE . AL, S RIS H R LR RSN ER Pyrosperse™ (2 5%
ED

LAL manufacturers recommend the test sample to have a pH range of 6.0 to 8.0 for
optimal assay performance. Since the lysate is buffered, sample dilutions in pyrogen-free
water may be enough to test the sample with the LAL assay. Determine the pH of the

sample with the added lysate and document the results. If pH adjustment is needed, use
pyrogen-free acid, base or buffers.

LAL A 7= p UM AL A pH JE A 6.0-8.0 LIRS IR L. BT & iFI 2o,
FEASAE TS EK i ORS00 7T 8 2 DA LAL D7 iR R AS o 4 2 il I A
A, kil pHAE, TdREER. R TERE pHE, FHLHRIRRER. mEigg
o

NOTE: Contact LAL manufacturers for recommendation of commercially available
neutralizing buffer to be used with their LAL Kits.

FE: BEAR LAL A2 S BT FH T3 LAL R0 S w4k e R 22 ik (R L
Test Procedure £l /7 1

The storage and mixing of samples prior to analysis may affect recovery of endotoxin
contamination. Sample (product) bottles should be vigorously shaken prior to analysis,
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preferably on a vortex (see reference for supporting evidence for this step). A minimum of
30 seconds to 1 min on the vortex is recommended for each product unit.

FE S TE AT 2 BT AR AV & T eI N 5 2075 e i 1A #m(ﬁm)ﬁﬁﬁm
AT R ZERE, Rty DER (WS TP AD IR SRR .
VRN = SR e R e gs BB E /D 30 FP & 1 405,

Endotoxin Calculation N & & 114

Calculate endotoxin concentration per the USP Bacterial Endotoxins test chapters <85>
and <161>. For additional information refer to USP <1085>.

FRPE USP N 75 2 A6 22 15 <85> FI<161> 1T H N FE R IR E . B 2585 USP<1085>.

NOTE: Adjust the final endotoxin value taking into account the volume of the rinse
solution used in the extraction procedure.

T TR R AN T R A N 27 RS BRIV T F bk e T R A A
Compositing Samples 2 &4

The Bacterial Endotoxin test <85> does not directly address the issue of combining
product units (compositing/pooling). The risk of unit composites is that one unit (vial,
ampoule, etc.) may have bacterial endotoxin contamination at a higher level but the
dilution of this one unit with endotoxin-free units of product may reduce the detectable
level of endotoxin below the sensitivity of the lysate or dilute the level of endotoxin below
the acceptable monograph level. Therefore, when using a composite format for
screening drug products for endotoxin it is important to adjust the MVD calculation
to account for this reduced lysate sensitivity. Secondly, when compositing is
performed for product screening, if a positive result is detected a repeat test is
acceptable under the conditions stated by the Interpretation section of the USP
chapter.

AT A 5 XA <85> R B A &7 o (HEARE) MR, Foudls
KBS — AT (DA ZEHEE) ATRE A B AT R4 N B To 48, 1%
%fn%ﬂ%ﬁﬁ‘nE‘J%W%%%fn%ﬁ‘)ﬁﬂﬁ%%hWa%ﬂ"‘ﬁ*?ﬁﬂﬁ%@iﬂ&fﬁ?
PAN, B0R N R R KCP R R 2 AR T AT 2 I & 10K BN o i, InRERAEE
AE-BEARR, FEZFEERKELREE MVD IHEIEFEE. Lk, W
RS R MR HATH, MR FEESR, WEZE USP BT PRI
T E A TERRN.

It would be advisable when performing the repeat test from a composite mixture that, if
remaining product is available and had been opened aseptically under controlled
conditions, the repeat test be performed on the original individual units. It is strongly
advised that the individual units be adequately shaken to assure that the endotoxin is re-
suspended back into solution before taking the sample test aliquot. If any of the original
individual units fail the USP test at this point, the compendium does not allow any
additional repeat testing unless the test can be proven not to be suitable as defined by
the USP chapter.

FWAEPATH SRSV ES RN, WORA A, HAEZRHET UG 7 4T
IF, AR RS2 A B AT AR A I o 9 A O BN BT HEAT R R, AR R
N T SR AR IR IBORE 2 FTVR [ 2= . SR PR SR 46 B TR % R I USP ALAS

FDA Z5¥15k 4 %) F M Rev.02 20200825 AU S Fi%: JULIA T 42/118




Foob AND DRUG ADMINISTRATION Revision fa#: 02
OFFICE OF REGULATORY AFFAIRS Document Number: |Reyised:#&i7 B
Office of Regulatory Science XG5 20200825
FDA N HE 5 A SR ERIE A S ORA.007 25 Aug 2020
Title HRA%:

T
Pharmaceutical Microbiology Manual Z§¥54EYF 1 Page i 43/118

&%, WHRARGER, H USP ZHIEHSKNAEHE R,

Relevant excerpts from Guidance for Industry Pyrogen and Endotoxin testing: Questions
and Answers) P51 PN B Z A ) ZAT MV FE R T Ik

Question 1: Can FINISHED product units (vials, ampoules, pre-filled syringes, etc.) be
"Pooled" into a composite and screened for bacterial endotoxin?

B 1. ldt o (PRI, Zal. PR BES e v “IRE7 A G IFEAT
T JE PRAT G R N g R A I

Response 1: & 1

Yes. With some exceptions (see below), finished drug product units may be pooled into a
composite sample and assayed for bacterial endotoxins. The composite sample may be
represented by the entire unit or partial aliquots (equal volumes) of finished product
containers from one manufactured lot of aqueous-based pharmaceuticals. Pooling would
generally be accepted for small-volume parenterals (those with volumes of 100 mL or less)
as long as the MVD is adjusted to a proportional, lower value because of the potential for
diluting a unit containing harmful levels of endotoxins with other units containing lower,
less harmful, levels of endotoxins. This “adjusted MVD” is obtained by dividing the
MVD computed for an individual sample by the total number of samples to be pooled.
FDA suggests pooling no more than three units per composite in keeping with the concept
of testing representative beginning, middle, and end finished product containers. If this
reduction in MVD results in an inability to overcome product-related assay interference
because of an insufficient dilution, then the samples should be tested individually.

AL HLYBSMELT (T, Bubfocrliga B4 a6k, HATHm MR
R A AEART] H KR 25D — AN A HE R B 2 4 B B B B —
CEERD kAR RENG MVD R 2 LLEIECIIE, FEmE IR T/ hNAEE
CRFE/NTAET 100mD VRSP GO F £ T LLEZ 1), FOVEA TR E &
BUR. B EFRKFARTROEIOMBESHA FEKFNRERSRIT. 2 “HEER
MVD” 2l MVD B DL & IR S S B0 A5 B BN FEAR HI(E . FDA &
WEIFMEMAEL TRRHAG 3MHAIT, PURIFIIACRITAR . A TR A0 A S il it 2
RIS . AR MVD 2 RO M B AN 1T 5 B0 T Ik AR SR 4,
Y 7 2% B ARG I B85 s
Finished medical devices may also be pooled into a composite sample and assayed for
bacterial endotoxins. Testing for medical devices should be conducted using

rinsing/eluting and sampling techniques as described in ISO 10993-1 and ISO 10993-12,
as also used for inhibition/enhancement.

Gt 2 B AT BE T 2 A I F AL S A A BEAT A TR PN R SR o S N L 2% 5
ISO 10993-1 1 1SO 10993-12 FriR ik e/ P Bt ANBUREHAR 3t B Tl 3 i
Sampling can be adjusted for special situations. After a suitable eluate/extract pool is

obtained from a finished production lot, this pooled extract should be kept under
conditions appropriate for stability until it is tested in duplicate.

HORE PTARAE R IR TG AT B . ARG M Pl AR i, A Bt A2 P iR
TRAFR A, ZREEDYINZIRAAAEE & TAREERMTT, BRI %0
BEAT A o
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FDA recommends that pooled samples be a composite of aseptically removed aliquots
(after at least 30 seconds of vigorous mixing) from each of the product containers. In this
way, the original, individual containers will be available for possible retesting in the event
the pooled sample displays an OOS result.

FDA FVOREHE S S BN i A A o o B 58 20 ik ORI 2R & 27 30 7
JE) KRS . XFE, WIRGIFFEAEIR 00S 4551, JRIGHI A2k v H 7]
HE PR 2 ET I

Some product types should not be pooled. Two examples are drug products that have an
initial low MVD (see discussion above of “adjusted MVD”) and products that are

manufactured as a suspension, because sample aliquot homogeneity may present
significant interference issues.

AL BRI ATRG I . 2 M9 T 2446 MVD BIR (S Bk “IHR 5
MVD” ) 25 s A E TR &R - 25 5, RUOARE LS8 0 S S PE AT BE 230 HH R
TP i)

Question 2: Can INTERMEDIATE (IN-PROCESS) sample aliquots be "pooled” into a
composite and screened for bacterial endotoxin?

7] 2: HRAARES SRS AT “E 07 RSP TYIE AN F R ?
Response 2: % 2

FDA does not recommend pooling in-process samples from different in- process stages of
the manufacturing process because it may be difficult to ensure the homogeneity of these
materials.

FDA ANV AL T2 AR D R AT &I, KDY AT REXE DU PR IX
LEPRLE I — 1%

Question 3: Retesting when test failure occurs:
o] 3: KA S RIS ) 0
Response 3: % 3:

When conflicting results occur within a test run, the analyst should consult USP Chapter
<85>, Gel-Clot Limits Test, Interpretation, for guidance on repeat testing. As specified in
Chapter <85>, if the test failure occurred at less than the maximum valid dilution (MVD),
the test should be repeated using a greater dilution not exceeding the MVD. A record of
this failure should be included in the laboratory results. If a test is performed at the MVD
and an out-of- specification (OOS) test result occurs that cannot be attributed to testing
error, continue product dilution until the actual endotoxin concentration can be calculated.
These results should be recorded on your worksheets.

R SRAE [R]— AN A5 AR P JE 45 5R AR 53 RO <Y USP<85> “ it iz R FE I
W7 AR RN T . Ls<es>E= s, WARKT MVD RAZIE RA S
%, A HIANEE MVD RO RR R B B A o Al AN A 2 SR S A
S LR . AIRAE MVD AT 45 B AT A AR A iR ) O0S 4528,
SERF SRR i EL B SEPR A B BRI SO I o TSRS R VAL SRAE RN TAER
Hr,
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B. Photometric Quantitative Techniques Jt: & iE B AR

Endpoint and kinetic assays are photometric quantitative assays used for the detection of
bacterial endotoxins. Endpoint and kinetic assays may utilize turbidimetric or chromogenic
formats. Endpoint assays measure endotoxin the increase in turbidity (turbidimetric) or color
(chromogenic) at the end of the incubation time.

28 BN S 7 0 A N R R AT DGR E M. 2R UAAS) g 5 e i T A P ik e
FE . 2 REE N E N RS TR A S R P (D) st (R Bn.
This section provides procedural information that can be applied to kinetic assays. The Kinetic
Chromogenic and Turbidimetric reagents are commercially available. Assay may be

purchased as a kit. A certificate of analysis should be maintained for the control standard
endotoxin, Limulus Amebocyte Lysate (LAL), and pyrogen free water used in the assay.

Other materials such as pyrogen free pipettes, micropipettor tips, test tubes, and 96- well

microplates may be purchased from various vendors. Certificates of analysis indicating these
materials are pyrogen-free should also be maintained by the laboratory.

ARG HIRE A5 S AT T 3h 122 0 W J5i% . 2l 7 2 20 R A0t R k) ml e el 7 b A SR B
o T RE AR T R o SRR AE A R A A R BT LAL G e SR K 1Y)
COA RifRAfF. HEVRHNTEAERIE . B RCk. WE M 96 BHMEYRE 1] AAIH]
PENI AR o S8 % IR ORAF S s IX EE PR E SR ) COA.

1. Kinetic Assays: The kinetic bacterial endotoxin detection software is designed to run the
following assays.

N1 or e B0 W B R R R ot T AT BU R e i
a. Initial qualification of a lysate/Initial qualification of the testing analyst
BRI AT AR I AT B3 BT 46 BEAR A A

b. RSE/CSE assesses potency of control standard endotoxin (CSE) in terms of reference
standard endotoxin (RSE)

RSE/CSE Wil br#E N 55 % (CSE) MIXHir#ENEEZR (RSE) [
c. Test for Interfering Factors

TP -k
d. Sample Test

FE itk
e. Instrument Calibration Tests

AR AL T

The initial qualification assay verifies the proficiency of the analyst operating the
Kinetic software and equipment. The initial qualification assay may also be used to
qualify each new lot of kinetic lysate and control standard endotoxin.

VIR M A% AL 38 SR AR 3N 0 2 A A et (AR AR I o RIAR A 7 HT IR
A BN B (10 80 77 A BN P A A v PN 2 bR

Requirements of USP <85> must be followed with respect to the number of
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endotoxin standards and the number of replicates required for a valid assay.
WAZEE ST USP<85> 15 3R 1 PN B 28 s vHE 1 B0 A0 R0 A BT 5K ) B 2 I3

The RSE/CSE assay may be used to compare the potency of the CSE with the
concentration of the RSE. Normally, the RSE/CSE assay does not need to be
performed, unless there is reason to believe the values in the manufacturer’s
certificate of analysis (COA) are not correct.

RSE/CSE 73 #fr 7] F T Lt CSE i Al RSE Wk JE . IEH ML T, AN EHIT
RSE/CSE /3T, A G477 COA HIEA IEHI & R Ab .

The test for interfering factors must be run for each sample.
FEAFE S L ATEAT T T A

The routine assay is designed to test unknown samples for bacterial endotoxins.
Samples collected for LAL analysis should be run using the routine assay, after taking
the other three assays into consideration.

W TRV TR R 4 N R A . KRR T LAL 20 B e i
125 FEAE I F e 3 Bl MR 2 Je A T H 8 20 e dE AT A

NOTE: Contact LAL manufacturer to qualify the kinetic readers (1Q/OQ/PQ) prior to
use. Furthermore, laboratories should follow scheduled preventative maintenance

(PM) and/or calibration to ensure the readers perform properly for regulatory sample
testing.

E: MAHBISEER LAL A=t sh 15 gy (1Q/0Q/PQ) #HATHIIN. H4b,
SIS e N AZ IS SE R TP 4ET (PM) e IE TR, Bl R es T
FAE A 0 B 2 B0 AE

2. Procedure Jj i

Perform the assay according to the instructions that are included with the LAL test kit or
LAL lysate, in accordance with USP <85>. Additional instructions may be found in
reference 8 listed below.

MR USP<85>4% LAL Rl il @k LAL 2 TR ST 4. fELLN S
Wk 8 AR B L5,

C. Medical Devices [ J7 2% it

This section applies to medical devices or assemblies or fluid pathways of medical devices or
assemblies (i.e. solid medical devices such as disposable syringes, cartridges, transfusion and
infusion assemblies, implants, intravenous catheters, dialysis tubing; liquid medical devices
such as saline, heparin and dialysate; and gel medical devices such as demineralized bone
matrices and hyaluronic acid devices) that are labeled sterile and nonpyrogenic that are in
contact directly or indirectly with the cardiovascular system, lymphatic system or
cerebrospinal fluid. Follow USP <161> for testing requirements

AHR o1& T BT A e AL B A e (R AR RS S, n— MRS A% 25
SRR A BRI E S BT MRS TARG WK, PR ALENTG
CAR IR BRI S, QOBEA i 2 FORE W BRIR A0 » e IBbs i N R R AR, 5
I R GE R AR GBIV EL R B R] s R . SEAG USP <161> [l il 2R
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If only the device pathways are labeled as sterile and nonpyrogenic, the device pathways must
come in contact with the extraction fluid for the entire course of the extraction per USP<161>.

AR R YT e A A BB AR A TC R AN IR, N S OE TE 20 S AR AR A, 1%
USP<161>#A4T 52 BE M A BUAE T o

Liquid medical devices do not require extractions.
AR BT 2l AN ZERZEE

The standard extracting, rinsing and soaking fluid for medical devices is pyrogen-free water.
The analytical approach for testing medical devices is covered in USP. If the extraction fluid
shows endotoxin interfering results, modification of testing may be necessary depending on
the product configuration. Alternate diluents must be verified to not interfere with the
endotoxin assay prior to use.

By ds R HOARAERS I . WS AR I IR AR oI K o KR T 7 #8080 70 A1 7 VR AE USP
R WERZERURA RN M N TR TIREE R, AT e EARE ™ i S HOk BRI AT
Bk, BRI REFIAE L fT L A A S TN TR T .

NOTE: The rinse or extract volume may be adjusted for the size and configuration of the

device. The device or components may be cut into smaller pieces using sterile, nonpyrogenic
equipment such as forceps, scissors, wire cutters, etc. prior to the extraction.

e W BB A AT AR BT Ak ) RO A S B AT R . BRYT sk AT AE
ABUATE W B R g1 BT BTZREHSE YN N

A collaborated method prepared by an ORS laboratory is available for extraction of endotoxin
from devices and may be used if necessary. Analytical verification of the final version should

be conducted by the responsible laboratory. The ORS laboratory protocol is summarized
below for convenience.

ORS sl sl & | — M WMEJvk, T MBS T a8 A A R, DRz .
N2 R DA S8 0 e AR I 0 AT 5 AT BN . T R L, R ORS SR 5 58 Jed 4
e

1. Perform medical device extractions and final endotoxin concentration calculations per
USP <161> and USP <1085> Guidelines on the Endotoxins Test.

FRPE USP <161> 1 USP <1085> P4 & 2 MR Ti B SL it B2 7 2 AR BRI i 8 N B R IR
it

Alternatively, if deemed necessary, perform the ORS laboratory modified extraction and
analysis of Endotoxin from Medical Devices:

BUHAE LN, STt ORS SEe = AZ T J5 W BT Sl N 5 3 A< B 237
a. Preparation of 1% SLS solution 1%SLS ¥ ¥ ) i1l 4%

Prepare a 1% stock solution by placing one (1) gram of sodium lauryl sulfate (SLS) into a
depyrogenated glass flask and add 99 ml of pyrogen-free water. Allow the SLS to fully
dissolve. This should be followed by filtration through a 10,000 MW depyrogenation
membrane filter into a pyrogen-free glass or plastic container.

) [ PR AL BRI R I 1g A RESERREREY (SLS) , FIA 99ml L HJEK, il 4%
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1% B I5 W . il SLS 5247 . FH 10000MWV [ Fha st 3ot i 22 J0 PG5 B 165 a9 ) 25 22
h,

b. Equipment needed: Ultrasonic bath with a range of 150 to 480 watts.
Frs e : AR, 150-480W

c. Extraction procedure
AR

i. Dilute 2mL of 1% SLS stock solution to 20mL (0.1%) using LAL reagent water in a
20 x 150 mm screw-cap tube.

{811 20 x 150 mm BRJE 25 5 H I LAL 7R K AR 2ml (1 19%SLS & VA 4
20ml (0.1%)

ii. Dilute 1.5mL of the 0.1% SLS solution to 15 mL (0.01%) using LAL reagent water in
a 20 x 150 mm screw-cap tube.
f8H 20 x 150 mm BRiE 75 B H K LAL 1RG0 KRR 1.5ml 1) 19%SLS JE 4 1 K 22
15ml (0.01%)

iii. Prepare the appropriate number of tubes (one tube for each device) and one as a
negative / system control. Preheat in a water bath to 37<C 1 <C.

il #d B HE R E (AR R MBI R G IR . KB
A ITTHT

iv. Aseptically remove the device from its packaging and cut it diagonally into pieces less
than 5mm in length. Small metal and plastic pieces such as needles and luer-locks
should be tested whole. Pyrogen-free fluid pathways should be flushed with extract
solution.

FETC R ERAE N AR B 80 A RN T Bmm B/ e e @ AT RN
AT S AN IR AN HE AR o 0 AR AR T T S 2 BOROME
Note: Extract volume may need to be adjusted depending on medical device size.
T ABUARRA] BE T ZAR IS BT A RO B AT R

v. Place all pieces into the 20 x 150 mm tube containing 15 mL of preheated (37 C +1<C)
0.01% SLS rinse solution.
WA /NS 15ml Fili (37T HT) 0.01%SLS ki 20 x 150 mm
.

vi. Vortex the tubes for 30 — 60 seconds or until all pieces of the device are immersed in
the rinse solution.

T g R 30-60 A0 B B B s A I AT /N IR NI

vii. Sonicate the test containers for 60 minutes (wattage range 150 — 480 watts) at 37<C
+1<C. Do not sonicate more tubes than can be vortexed within 15 minutes of
completion of the sonication. Make sure the water in the sonicator covers the rinse

solution in the 20 x 150 mm tubes. Do not allow the water in the sonicator to exceed
38<C.

37C HTHAEMREL 60 708 (Th% 150-480 F.) . 7EHEFEAFRSER G 15
RPN, HE A AR R O B AT LR A B AR R 2 BT UK
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i 20 x 150 mm iR PRI . AN B A E P KR T 38<T.

viii. Vortex the tubes for 2 minutes. Remove a portion of the eluate (5 — 10 mL) for LAL
testing. If the eluates are not tested immediately for endotoxin, they should be
refrigerated. All eluates must be tested within 24 hours of extraction. Prior to analysis
vortex at least one minute.

e AE 2 08, HUE—8B T LALRIIZEME (5-10mD o WitRAgEr
BRI R I N B 3R, IRk BT el VAL ZAE. 24 /NI P REAT ZE BRI
Iy BT R 2R R 1 40

2. Alternative Diluent Examples (Verify prior to use): EACHBFIGI T (FE48 ] 2 BiA% 75

Diluent/Buffer #%R55)/2 MR Interfering Factor T3#H-F
Pyrosperse™ Endotoxin Binding or Masking
Pyrosperse™ P 2R 45 B B i

B-G-Blocker® Enhancement due to -glucans
B-G-Blocker® B -7 S b T g 5
) ) Strongly Acidic (pH < 6) or Basic
Tris Buffer 50mM solution (pH > 8)
Tris ZEF¥R 50mM 15T SRR TE (pH < 6) B (pH > 8)
Magnesium chloride (MgCL2) 10mM _
solution Chelating
LB (MgCL2) 10mM ¥ o
Note: Always use LRW as the diluent for the CSE standard serial dilutions.
VE: MRZAE ] LRW 1EA CSE brvik &5 R BRI A R 71

3. Test the sample eluate from the medical device extraction, using the bacterial endotoxins
test (BET) assay parameters, procedures, standards, and controls for the gel-clot, kinetic
chromogenic or turbidimetric, or endpoint assays, as directed in USP<85> and USP<161>.

% USP<85>F1 USP<161>f7~, fFRIBER:. sh B auth, & S admikn
MENTFZINR (BET) WS E. 5k FruE Rt RERE 5AG I M 2297 2805 2 B
o e IR

D. Endotoxin References P & &% ik

1. United States Pharmacopeia (USP) Chapter <85> Bacteria Endotoxins Test. Official,
Current Version.

USP<85>4pH N BRI, 1EZUMCA, BAThRA

2. USP <161> Medical Devices — Bacterial Endotoxin and Pyrogen Tests, Current Version.
USP <161>E< 77 & l—4H B N 25 2 A1 RGN, IRAT hieAs

3. USP <1085> Guidelines on the Endotoxins Test, Current Version.
USP <1085>M & Rl k5 R, IUATIRA

4. The U.S. Food and Drug Administration, Guidance for Industry, Pyrogen and Endotoxins
Testing: Questions and Answers, June 2012
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10. Chapter 6: Particulate Matter /5% Bkl

This chapter is intended to supplement the methodology procedures found in the USP <788>
PARTICULATE MATTER IN INJECTIONS and USP <789> PARTICULATE MATTER IN
OPHTHALMIC SOLUTIONS. In addition, USP <1788> DETERMINATION OF
PARTICULATE MATTER provides useful guidance for these assays. Where appropriate the
laboratory wide procedure, ORA-LAB.019 “HIAC 9703+ Liquid Particle Analyzer” is referenced
to address specific requirements for the use of the HIAC instrument.

A FERALANTT USP<788> “yEUFI A FIdiRi4s” A1 USP<789> “HR FH 2y /K it Rtk ” v i)
Jik. HAL, USP<1788> “HURIMIRIAIN " NIX L VAR T HE RS . EIE YR =
I, 2% ORA-LAB.019 “HIAC 9703+ yAAK T3 A ” Kl vefsi FH HIAC 13 73 1Y ELAR 2

Particulate matter consists of mobile, randomly-sourced extraneous substances, other than gas
bubbles, that cannot be quantitated by chemical analysis due to the small amount of material that it
represents and heterogeneous composition. Injectable solutions, including solutions constituted
from sterile solids intended for parenteral use, are essentially free from particulate matter
observable on visual inspection. The tests described herein are physical tests performed for the
purpose of enumerating sub-visible extraneous particles within specific size ranges.

ORIV T EH AT AZ B BEALRIE SRR e, kRN, BT HACER B A R &/ B 4H 1k
AN)E), Bt A e . R, BAE B T B AME 80 B AR B i
W FEAR A IR TSR F R i o AL IR a2 R 1 R R e RS Ya A A
AT LA R SSORE T 2R AT () ) B

All large-volume injections for single-dose infusion and those small-volume injections for which
the monographs or product specifications specify such requirements are subject to the particulate

matter limits set forth for the test being applied, unless otherwise specified in the individual
monograph or product specification.

PR &R B AR A RE SN, BT T R S A R R R R R £ i
vt JoT B HE I A L S SR ) /N B A R N A i PR A I T RO PR R

Not all injection formulations can be examined for particles using the light obscuration method.
Any product that is not a pure solution having clarity and viscosity approximating those of water
may provide erroneous data when analyzed by the light obscuration counting method. Refer to
specific monographs when a question of test applicability occurs. The microscope counting method
may be used to analyze such materials. In some instances, the viscosity of a material to be tested
may be sufficiently high so as to preclude its analysis by either method. In this event, a quantitative

dilution with an appropriate diluent may be made to decrease viscosity, as necessary, to allow the
analysis to be performed.

A BT A VB ) ) AR DA B v A ke o 24 I e B AT M, AT Al
VR, AW EEARE R T /K, #R T REAR AR R B o 22 W BT V0 1 i) S
SN & . BAETHEGETTH T TSkl fEREEOLT, ARl Rk R FE AT 5K &,
TVFIR AT — I VER HBEAT 0o FEIXFMIE LTS, WA a2, A] DU T E 2 MR ) AT 2
R PRS2 R 34T 237 o

A. Light Obscuration Particle Count Test 332 5k i+ H0 i

The test applies to large-volume injections labeled as containing more than 100 mL and single-
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dose or multiple-dose small-volume injections labeled as containing 100 mL or less that are
either in solution or in solution constituted from sterile solids, where a test for particulate matter
is specified in the individual monograph or drug product specification. It counts suspended
particles that are solid or liquid.
2 E TR s AR 100 mL B R B AT bR s AR 45T 5/ T 100 mL F 5
FIE B RN RS, AT 2B o v AR G SGA L, FERTRE)
FE & B2 it BT AR PR E o A2 R ] A BT A ) s R
1. Test Apparatus iR 1% %%

The apparatus is an electronic, liquid-borne particle counting system that uses a light-

obscuration sensor with a suitable sample feeding device. Critical operational criteria
consist of the following:

AN — TR R B R G, O T A0 B 2R B 3 AR R8s
R B AR RS DL N2
a. Sensor Concentration Limits 1% &% 22k & [ 2

Use an instrument that has a concentration limit (the maximum number of particles per
ml) identified by the manufacturer that is greater than the concentration of particles in
the test specimen to be counted.

S AR p e e ORI IR (R T S KR T80 KT R RS b R T IR FE 1Y
ET
b. Sensor Dynamic Range 1% /825 2/ 257 Hl

The dynamic range of the instrument used (range of sizes of particles that can be
accurately sized and counted) must include the smallest particle size to be enumerated
in the test articles.

BB B AT T BLRT AN o SR R D AR R )
o B UL

2. Instrument Calibration {3 %2 % 1F

The instrument must be calibrated periodically according to the manufacturer’s
recommendation. The following are parameters that should be evaluated as part of the
periodic instrument calibration in addition to other tests recommended or routinely
performed by the instrument manufacturer.

WO ZRUARAE A 7= T B R DU IR A o B T A8 A 72 T A B A T 90 A 3
24, CAUF SHGE NAE N E IS I HE ) — 3 73 247 VAl
a. Sample Volume Accuracy F¥ i 25 AR R

The accuracy of the sample volume must be assessed and found to be within the
manufacturer’s recommended range.

P i B AR L ZIBEAT A, IR N AR A 7 R i B A
b. Sample Flow Rate £ /i i i#
Verify that the flow rate is within the manufacturer's specifications for the sensor used.
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BN IR LR 2 72 7 B AR 28 AR v N
c. Calibration and Resolution of the sensor /% JE& %% 115 1F A1 43 #E %

Verify that the sensor resolution is within the manufacturer’s specifications for
spherical particles of known size between 10pm and 25pm.

B IR 28 23 R A AR P2 T 1Y 10- 25pm 22 8] A 501 R SF 3R K R AR v 1
3. Test Environment #3415

a. Glassware, closures and other equipment must be suitably cleaned so that the level of
particles added has a negligible effect on the outcome of the test.

PR AT« o A AL B B A A AUE iR, (AL SN BRI 7K X A &5
BT ] 2

Note: Glassware can be purchased in particle free packages which are a suitable
particulate free vehicle for compositing liquid samples.

TE: A DA SRR A A R BB AN RS, X8 — Pl & S AR i (1) T RORL A

b. Perform the test in an environment that does not contribute any significant amount of
particulate matter. Preparation of the test specimen, glassware, closers and other
equipment should be performed in an environment protected by HEPA filters.

FEA P EARM KRR A B 3T I, PR BOEAES. S Aa A Al
B B 2 N AE A HEPA I 8 a5 IR 4P S5 3047

c. The analyst should don non-shedding garments and powder-free gloves throughout the
preparation of samples.

FEREANFE fb i) 2 R b, AES: O B 28 55 AN AR IR &
4. Instrument Start-up and Environment Blank 1% #5 3 ) A3 55 4%

a. Following instrument start-up perform an instrument flush using Milli-Q water or
equivalent in accordance with ORA-LAB-.019.

1 Milli-Q 7K 545 [ HR 45 ORA-LAB-.019 4% 28 5 ZhFR keI 5

b. Prior to beginning a test procedure an environment blank must be prepared and tested
according to ORA-LAB.019. After passing results have been obtained the instrument
can now be used to perform the test procedure.

TEFFUERE AR 7 2 0, AR HE ORA-LAB.O19 il & ARSI — M IR S . 715
PIEMEIR G, AT ZER AT RE R .

5. Test Procedure #:lFE 7

a. For containers having volumes of less than 25 mL, test a solution pool of 10 or more
units to obtain a volume of no less than 25 mL. Single units of small-volume injections
may be tested individually if the individual unit volume is 25 mL or greater.

XEFAEMBUNT 25ml (S, G IF 1 10 A BE 2 TR R S B A D T
25ml (FE AL AR . AR BRI AR BUR 481 25ml, /NS5 AN BT R R]
BRI o
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b. Prepare the test specimens as described in USP <788> and <789>. Following the
preparation of the test specimen the sample can be assayed in accordance with USP
<788> and <789> in addition to the procedures found in ORA-LAB.019.

% USP <788> Al <789> ik il s A FIAEAS . 4 L] £ B it A4 7T # ORA-
LAB.019 H [ F2/5 F1 USP <788> FI <789>X} ¥ i AT 4347 -

c. Containers with removable stoppers may be sampled directly by removing the closure.
For test specimens that require the contents of the container to be removed for testing
withdraw the contents of the container in the normal or customary manner of use, or as
instructed in the package labeling. When test specimens are to be pooled remove the

closure and empty the contents into a suitably cleaned container (preferably from
particle free glassware vendor).

A AT PRE 2E T AR AR T LLE R R B o T BN . X TR U R AR N B Y i
AT I GCHIRE A, DL BB 45 A O PR e b A v 1 10 B L 2 0 P B P
Yo BECERNAREARS, BUT 55 700K A BEDEGE STEE AT (REFK
EEW T vEsE IR I VAHDIN

d. Following the completion of the test the instrument will generate a report. The report

will include the raw data counts, calculated values and state if the test specimen met the
USP limits for the particular test performed.

BRI J5, S E R — i . 2R A AR TR R
FEIAEAS I AT A USP A RUkE A6 I R E A 7 B

Note: If the average number of particles exceeds the USP limits the prepared specimen
must be tested by the Microscopic Particle Count Test.

A W SRRORIA TS5 EGE H USP BREE, I i 1) % B AR D6 250K F S AOBoRL ) 1
BT IFERAT R
B. Microscopic Particle Count Test Fiki47) & it Zo i

The microscope particulate matter test may be applied to large-volume and small volume
parenteral injections and to ophthalmic solution products.

FOOREA) S AT X T T R B N/ R A 7 DAL R P V™ o

The test Apparatus is described in USP <788> with additional information found in USP
<1788>.

USP<788>H ik T Killfx &8, B 2{5 52 M USP<1788>.
1. Test Environment and Environmental Blank: £ | 2£ 35 flEF 55 245

Refer to Section A.3 for the requirements of the test environment and preparation of the
specimen, glassware and equipment used in the assay.

Z W5 A3 A TP BRI A ) 4 o Gr 0 o B BB S e S e ) R

Prior to initiating the test sequence with a specimen, a blank determination is required and
must be carried out according to USP <788>. The environmental blank must meet the
requirements set forth in USP <788> in order to initiate testing of the specimen.

FEFFURREAKTIN T 51 2 W7, RARYE USP<788>HEAT 25 AL . IAEE 2 AT &
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USP<788>H1 T 15 i€ B 3K 7 AT TFAAFEAAS I -
2. Test Procedure and Interpretation of Data £ il 77 22 Rl 548 i B¢

a. For large volume parenterals, single units are tested. For small volume parenterals less
than 25 ml in volume, the contents of 10 or more units are combined in a cleaned
container; the test solution may be prepared by mixing the contents of a suitable
number of vials and diluting 25 ml with particle-free water or with an appropriate
particle-free solvent when particle-free water is not suitable. Small volume parenterals
having a volume of 25 ml or more may be tested individually.

XF TR RESR, A )2 BTG X TR/ T 25ml /NS B 7
224 10 03 BCE 2 BT S RE — NETE A e, RA VR AT E R A
A HCE /MR, IR TR RO K B 24 R TR RO ) Can T RO ZK AN
EIE) MR R ARFRRT-55 T 25ml () /NFS B S 591 AT B ke )

b. Proceed with the test as delineated in USP <788> recording the number of particles
that are equal to or greater than 10pm and the number of particles that are equal to or
greater than 25pm. As an alternative a partial membrane filter count and determination
of the total filter count by calculation is allowed. Once a particle count is determined
the mean number of particles for the examined specimen is calculated. Note: For test
specimens which are covered by USP <789> the number of particles that are equal to
or greater than 50jum must also be counted and a calculated average reported.

1% USP<788> H FIri J5 i HEAT I, A0SR K T35 T 10pm AURTRI AR DL K T35
T 25pm BRI R R . RN SR, SRR I g s T Ho Rl T 5
e SO EER TR — BLE T RURI T B I, AT SRS A R A ) B K
VAR . T 0T ANE USPLT89> Vi Fi N ARSI AT, R F0 K451 500m [t
R HO R T HP 9 {E .

c. The calculated data is evaluated according to USP <788> or USP <789> considering
the solution type and the container volume.

FR¥E USP <788> Bl USP <789>X 11 & AT 1S Bz AT VAL, [R] I 25 REyS i 2R AR
g S AN
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11. Chapter 7: Antibiotic Potency Testing $-t&: FAERBMINE
A. General Information — %1z &

USP <81> Antibiotics- Microbial Assays, is the primary reference for bioassay of human
antibiotic potency testing. Prior to testing, the current USP <81> and respective drug
monograph should be reviewed for testing requirements, acceptance criteria and applicability.
USP <81> lists specific human antibiotics to be tested for microbial potency; this list can
change at any time. All other human antibiotics not listed in USP <81> are typically tested using
CFR 21 Parts 300-499 or USP HPLC methods. Lastly, animal antibiotics are typically tested
using chemistry methods as published in JOAC, AOAC, Laboratory Information Bulletins
(LIBs) and/or manufacturer’s methodology.

USP <81> [HiiAERMAEM & E] R ANHIUERBINEREAEY S ESE TR £
SE T, NAE] USP<81>HIAH M. Y 244 818 ARSI BEK L W52 bt A P A
USP<81>rh A1 1 1 5 A A AE M R B BAR N B AE 3R, 05 S AT Re B I TR) AR 4K
JTE USP<81>r R A HI K FHE N i AE 3= — ek ] CFR 21 74 300-499 B¢ USP HPLC J
DA, s, BHPUEZR - BCRA JOAC. AOAC. SIS FIfE R A (LIBS) F/sh
AP R T R AT A 7 5E

Improved manufacturing technology (e.g. purification methods) has evolved potency testing
from a simple biological assay to different chemical assays. Most chemical assays are based in
the segregation and quantification of antibiotic components through the use of high-
performance liquid chromatography (HPLC). However, chemical assays do not demonstrate
biological activity and antimicrobial efficacy of a test antibiotic, particularly an antibiotic which
may contain numerous active components, each exhibiting different antimicrobial activities.
Chemical potency assay does not require the use of a live test microorganism. For the remainder
of this chapter, antibiotic potency refers to USP <81> testing only.

B JE BAE PR (B aidl 7592 AT R 0 5 T B B AE DR I T8 R R AN TR
skl . K2 A0 e Tl A s Ao 3 (HPLC) 7 EME EHiERA
Bro B, A58 EE AREIE TR B4 = B AEIE RS AE RO ). Rl 2 7] fe
EHEZIEER T PUER, BREER RIS AR B TUMEY ST AR I E
AT EMEEREY) . AR ENETRPUE R USP<81>Ti.

Antibiotic potency testing is a biological assay whereby varying concentrations of antibiotic are
tested against a live microorganism. The resulting biological response is measured and
evaluated against a median reference standard [S3] and standard curve [S1], [S2], [S4] and [S5].
The biological response is referred to as antibiotic activity or potency. Antibiotic potency is
dependent upon antibiotic-microorganism specificity and is physically expressed by the inability
of a microorganism to grow under optimal conditions in the presence of a specific test antibiotic.

PUERB I E & — DNV TTE, BRI ZIE TR w4 ] AN E . 35
B PE R B AT I B IR T (Al bRdE [S3Y AibsvEhsk [S1) . [S2) . [S3]1 A
[S51 BEATVFAL o AW S AR O AT AR SRS PR BT . LA B OGR4 S A=
SR, SRR TR ST AE R R, H A AE K AR R R o

Antibiotic potency testing is a multi-variable test dependent on a variety of factors. Factors may
include: 1) Test microorganism growth requirements and inoculum levels 2) Test antibiotic dose
and 3) Technical competency in preparation and/or use of equipment, growth media, reagent,

test organism and antibiotic standards. Potency testing requires a basic knowledge of laboratory
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safety, analytical chemistry, microbiology and aseptic techniques. Potency testing is a manual,
multi-step and multi-day process performed with common laboratory equipment. At minimum,
two employees are required for preparation and sample setup. Due to the multiple stages of
preparation and testing, only qualified (i.e. initial and routine trainings and evaluations)
laboratory personnel should be authorized to perform USP <81> testing.

PRI ME — D2 ZEMN, Bk THERER. RERRAHE: (D WHEEY
AARESRANHEMKT,  (2) fpllfiAE R E, Bl (3) Hil A/ s A RKE IR
£ wURL MR A HTA RARE BRI o Uil ZOR B E AR LI =24, I
P UEMA L E AR RN . B E R — s = s, T LERIERZ DR
MZRTAE. HI&EMEEFSEDFE 24 R T, BTHEARNEERS, RixH v
Hag g (2RI mE RIS ) B)sei s A f AT USP<81>a il TAE.
Antibiotic potency testing is performed either by the plate (cylinder-plate or diffusion) or tube
(turbidimetric) method. Both plate and tube methods demonstrate measurable levels of growth
inhibition. For example, zones of inhibition (ZOls) are observed and measured during cylinder-
plate testing. And, turbidity is observed and measured during tube testing. Growth inhibition

measurements are tabulated and integrated into a linear regression curve, resulting in
extrapolated antibiotic potency values.

PUERFO RS CEREE #0 Bah ik QREET RE .. BRERMEEY 2 5
7 AT R AR . BN, AEEEREI I AT R B e (ZOD) o MUEEVEI
SEF, MEIFMERMEE . R AN H N E 4 R 3R, (FEPERA i, AMES 254
R=AUME-

Potency is denoted in units (U) or pg of activity and may or may not be exact in equivalence to
the g (weight) of the active compound. The following three reasons may explain this weight-
activity discrepancy: 1) activity may be caused by the antibiotic’s free base or salt form and
activity is denoted in either form 2) the antibiotic may contain similar chemical components but
differ in activity or 3) the antibiotic activity is represented by a heterogeneous family of
antibiotics and not a single analog.

BN EAL (UD B pg WG ER R, T DAAERRSE R TiE e 8 g (D, AT A
AR PUN =R R A Ry A R EE SR (D AR BPIE RN A

M2 B SR SRR, WS TERERAME M MR, (2) JiAE R RS AU 22
g, BHIGEMEAR, B (3) JuAEREMORIETIUERRZ MEERy, AR

LR o

An internal quality control is built into each plate and tube tested. Since antibiotics have
different listed dosages per label, the test antibiotic/unknown sample is diluted to a known
sample concentration ([U3]). The unknown sample [U3] has an equivalent concentration of the
median reference standard ([S3]). The median reference standard ([S3]) is the median
concentration (i.e. mid-point) of the five-point standard curve ([S1], [S2], [S4] and [S5]). The
five- point standard functions as the testable detection range and is prepared from a traceable
and within expiry USP Reference Standard (RS).

PN S o SRR T AN ISP AR . i TP RN RS HAR R [R5
R P AE B/ FRE S AR RN CLARE SRR C [U3Y ) o REnFEM [U3] Srba Xt ig
( [S3) ) HIKEME . FEbrES ( [S3) ) WELAT 5 SbrdEkE i  [S1]),
[S2) ., [S4) #1 [S5) ) rhla) CEP, w4 o 5 fbsER/ER & AANTERE, T
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KRB I 7EROH N 1) USP #3#fEf (RS) il .
The USP <81> states the following criteria for both the Plate and Tube Methods:
USP <81>f & Mk MM BE VAR Y T DA i

1. The calculated potency of the test antibiotic/unknown sample ([U3]) must be 80% to 125%
of the median reference standard ([Ss3]);

MU RS C LU3) ) & oy R EbaidEs  [S3] ) ) 80-125%

2. Relative standard deviation for all measured (i.e. millimeters or absorbance) and calculated
data (e.g. averages) is NMT 10%; and,

BRI CEN. mm SRORED MORIXEERE 2RI SLAT AR (LA T D
NMT10%; H

3. Testing is performed in triplicate over a period of three independent test runs
18 3 ML BRI AT WA AT — = AP AT R A )

The USP <81> Plate Method further states:

USP <81>F fitik it — b B3R

1. The percentage coefficient of determinations (%R?) for each standard curve will be NLT 95%
(i.e. correlation coefficient of NLT 0.9750); and,

BESERRE R 10 E 2% (%R B2 NLT95% CRIAHX A% NLT0.9750) , H
2. ZOls for all media reference standard ([S3] will measure between 14-16 mm).

P A 55 7 R bt 3545 ZzOl ( [S3) =18 A 14-16mm)
The USP <81> Tube Method further states:

USP<81> 123k i«

1. The percentage coefficient of determinations (%R?) for each standard curve will be NLT 90%
(i.e. correlation coefficient of NLT 0.950); and,

FFSARUE I 2R P 52 2230 (%R2) B NLT90% CHIAHE %% NLT0.950) , H

2. Absorbance values of the media reference standard ([S3]) are predetermined per antibiotic.
Refer USP <81> for testing parameters and acceptable data requirements.

T rf s M HUE R ERRES C [S31) MOLE. 2% USP<81>HillilZ4
ATR] 3325 B4 BEoR

B. Equipment i% £

Antibiotic potency testing is a quantitative test dependent upon the preparation and use of

growth media, reagents, test organism and antibiotic standards; therefore, Class A volumetric
glassware is used in the preparation of the test antibiotic/unknown sample, reference standard

and dilutions of the reference standard. Class A glassware is physically labeled either “to deliver”
(TD) or “to contain” (TC). An understanding of Class A glassware prior to laboratory use is
required. For example, a high viscous liquid (e.g. antibiotic ointment) cannot be delivered from

a “to deliver” Class A pipette. “To deliver” Class A pipettes solely rely on gravity to assist in
evacuation. In the case of the antibiotic ointment, the ointment would remain in the Class A
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pipette at time of evacuation. However, USP <81> states sterile and disposable glassware can
also be used for any measurement of test antibiotic/unknown sample, reference standard and
dilutions of the reference standard.

PUERMIRAAN I E 2 — g EA, B TARE A 70, 250w bt A R bk
AR A . Rk, TR A g S AR ILEC MR PUAE IR AR . ARvER
FFRBEARAE T . A RIS BIARE“EH” (TD) 88N (TC) . R, =k
06y 2 BN A R F 7. B, mREEERA (N, JiAERED TIEN AR
“EMWBERE TN AQBERBERE RERKEE . MREVAERE, EfhH
I AR B AE A RS N . 2498, USP<81>TERT I HTAE Z/ARJNBE M X IR S A A B
X WEVBRIRS IR AT A — IR T P B R AN AR

Standard laboratory glassware such as beakers, funnels, flasks, roux and 1-2 liter bottles are also
required. Sterile and disposable equipment such as test tubes, petri-plates and serological
pipettes may be used so long as the use of this equipment does not affect the quantitative aspect
of potency testing. Additional equipment includes a stainless steel penicylinders, penicylinder

dropper, cuvettes, pipettor and micropipette, pH meter, hot plate, adjustable- temperature water
bath, incubator and a manual/automatic plate reader or UV- VIS spectrophotometer.

PRUESEES = PR AT . ek BRI, SRS SR 1-2 TH B TR i . —
UMET R A, s BRSNSl B & 2t il PL—H.
. HER&SO/AENE. O, MEBRE . REEMERRSE. pHIb. ik
B FTRIR KR B IRARAT T80 B 3G BES U A AT Wt T

Equipment in direct contact with the test microorganism should be clean (i.e. residue free) and
sterile. Residues (e.g. antibiotic or detergent) may interfere with antibiotic potency testing.
Methods of equipment cleaning and dry and heat sterilization should have appropriate
validation and verification checks to ensure glassware is clean and sterile. See USP <81> for
penicylinder cleaning instructions and USP <1051> Cleaning Glass Apparatus, for glassware
cleaning instructions.

B AR AE Y B B AT IEE (RIGARED MUKE . R (Flangid: R i
AD ATRER T INPTAER BN E . BC&TH AT S AR 7 VE NAZ AT 18 24 500k
MBI R, HRBIES BRI R . 20 USP<81>175 7 RIS i 17 S AN
USP<1051> “JEURIIHICE" TR BERAGEE R T

Equipment used to provide a unit of measurement should have the appropriate validation and
frequent verification checks to ensure reliable and reproducible results; examples of such
equipment include a weight scale, pH meter, autoclave, micrometer, manual/automatic plate

reader and UV-VIS spectrophotometer. For more information on manual and automatic plate
readers, see section titled Antibiotic Potency Testing: Plate Method.

FH 5 i AT 0 2 ) V28 %A & S B S E AT B A, ORGSR TS M B A,
PR A BT R E R pHIE KA WY . T3 E S s
ARRTIOGIrJeit . FEhA E SRR AR B 245 B WAR P A R B E &1y BRE.
Testing can be performed on a laboratory benchtop and does not require setup in a clean room

or a laminar flow hood. However, it is important to exercise aseptic technique when working
with general growth media and test organisms to prevent cross contamination.

TPVESES S TAF & BTN, ANFHERE SRR RS, H, stk
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BRI ATAS U ol 2B ) e 2 A S R R BOR B IR X 5%

When performing the plate method, it is important to use a laboratory bench top that has been
checked with a level. The bench top will be used to prepare single and bi-layer agar plates. If
the bench top is not level, liquid agar could potentially pool unevenly within a petri plate.
Unevenly distributed agar causes uneven antibiotic diffusion. Zones of inhibition formed after
diffusion should be uniform in shape (i.e. circular). Irregular shaped ZOls do not have a
diameter that can be measured accurately. Irregular shapes include ovoid, elliptical and/or any
shape without a uniform and defined perimeter.

FERRAEE AN, RE N — SR B AL KPR AR SR E . ZRESEM
Tl R UZ BT AR ARG AT, WIS SR B0 A 55 IR LA Al AT 2
AR AT 2 FEPERY WAL 58U BB B AR %8 5 (R
) o AR ZOVR A HAR, TiE#HATHERIE .. AR #hE
A EAE AT AN B TEi2 e AR IEAR

C. Test Organism, Inoculum Preparation and Standardization /A=Y, e 45 kR &

Antibiotic potency is dependent upon antibiotic-microorganism specificity. USP <81> identifies
specific microorganisms and correlating antibiotics for testing. Prior to use in test, the test
microorganism must be characterized as pure and robust. Primary and working cultures must be
aseptically prepared and dedicated to preventing contamination of the primary test
microorganism. If the primary and/or working culture becomes contaminated, perform a visual
inspection and basic microscopy for typical growth characteristics and morphology.
Additionally, AOAC approved rapid identity testing methods such as API or VITEK should be
performed. Contaminated primary and/or working cultures cannot be used for antibiotic testing;
likewise, all antibiotic potency data generated using contaminated cultures will be considered as
invalid.

PUE RN B TP R - M. USP <81> $8 58 T 58 i A= WA AH SR FH 47t
AE e AER TR AT, G b AR A A M@ R AE . JEAHT AR 55 574 4
06 B i 6 IR AT RE 7 1 JEARII R A ki G SR JSARAN B TAE RS -5 4y, 75
X SR A RRHEAE S AT B S AR A Bisi R & . tb4h, RATH AOAC ftiEf
PRI B HMRTTVE, Bl API B VITEK. 3275 G JEARH B TAE R A R T i AE &=
R [RIRE, A 5275 e B 7007 A2 B BT A 54 R A Bl #R R A5 9 6 R

A test inoculum is prepared from a working culture. Inoculum preparation is a multi-step and
multi-day process. Preparation of the inoculum requires a basic knowledge of microbiology,
aseptic technique and laboratory safety. Refer to USP <81> Antibiotics- Microbial Assays, for
test organism and inoculum preparation. The test inoculum is a solution containing the live test

microorganism diluted with a method specific diluent. To be viable, the microorganisms used in
the test inoculum must be within 5 passages of the primary test microorganism.

M ITAERF= P i & MR . Bl G 2 A8, FEREBOR . Y
il £ 7 BT . R BORSLES = 2 2R AR IR 1§20 USP <81> “Hil &M
AR T AR B A% . MM — R, S R E
D3 VMR R A TS ARG AE Y . A ORFEIE 7, DU Rh A A 4 FH R sk A= 4 2t
P2 JF A8 MG AE P 5 ARBLA

Verification of the test inoculum is performed prior to sample testing. Verification is a
preliminary test which evaluates the potency, purity and robustness of the test inoculum when
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challenged against a known median reference standard ([S3]) and standard curve ([S1], [S2], [S4]
and [Ss]). Refer to USP <81> for inoculum verification, testing parameters and acceptable data
requirements and Section D, Antibiotic Standard and Sample Solution Preparation. As
previously stated, acceptance testing requirements and acceptance criteria are as follows:

FERE AR 2 BT AT MR B (R S0AE o B0 E 2 — I Ik, TPl D 7
X O ESE bRl ([S31) MibrdEdizk ¢ [S11 . [S21 . [s4] M1 [S51 ) #
FTRERIS Ry Al FnFafitt . ) USP <81>H A S M e il . I S Bl 4252
HAE KR LK D B0, PrAE SRRt f AR S VAV 4 o AT i, B ATt B SR A B
WChRTEELD T

The USP <81> states the following criteria for both the Plate and Tube Methods:

USP<8L>XJ Mk Al FE VA H 1 LA N ARk

1. The calculated potency of the test antibiotic/unknown samples ([U3]) must be 80% to 125%
of the median reference standard ([Ss3]);

BT AR/ ARRFE C CU3T D TR A 08X bR e ¢ [S31 ) 1) 80-125%

2. Relative standard deviation for all measured (i.e. millimeters or absorbance) and calculated
data (e.g. averages) is NMT 10%; and,

& s (RI= KEBOoB ) M- SRS 5dE (Bl an-FIME) WA br i i 2=
A8t 10%, H

3. Testing is performed in triplicate over a period of three independent test runs
FE = UM STAS I A7 ) IR AT = ke )

The USP <81> Plate Method further states:

USP<81> A IL B 3K «

1. The percentage coefficient of determinations (%R?) for each standard curve will be NLT 95%
(i.e. correlation coefficient of NLT 0.9750); and,

L FRHE IR B E 2 280 (%R?) AEET (NLT) 95% (EIAH= &%
NMTO0.9750) , H

2. ZOIs for all media reference standard ([Ss] will measure between 14-16 mm).
P B e A Zol ¢ [S3]) Mi&EAE A 14-16mm)
The USP <81> Tube Method further states:

USP<81> i vk il Ei sk

1. The percentage coefficient of determinations (%R?) for each standard curve will be NLT 90%
(i.e. correlation coefficient of NLT 0.950); and,

FFEAFUE RIS EETE 2 28 (%R?) KT (NLT) 90% (EIAH% &%k
NMT0.950) , H.

2. Absorbance values of the media reference standard ([S3]) are predetermined per antibiotic.
Refer USP <81> for testing parameters and acceptable data requirements.

TSEINE Ry R IR AR HE C [S3] ) M AR IBOCEAE . £ W USP<81>H s il
ZASCRI AT 5252 18 2R
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Primary and working cultures should be identified with the microorganism specie name, ATCC
(American Type Culture Collection) number and preparation and expiration date.

Recommended storage requirements for primary and working inoculum stock are specified in
USP <81>. To reduce assay variability, a primary stock culture of < 14 days should be used to
prepare a working stock culture; also, a working stock culture of <7 days should be used to
prepare a test inoculum. The test microorganism bioactivity is known to decrease over time and
adjustments to the test inoculum volume may be required to meet testing acceptance criteria (e.g.
ZOI diameters between 14-16 mm as exhibited by the median reference standard ([S3]).

JRARH TAEES TRV RIbR A AE R R A4 FR . ATCC (e [E ML A EE IR R 0D S5 LA
Lt & AR H 3. USP <81> sl 1 IRACHT AR FEA ) O HERZ il A7 2R . Dbl g
A, AT <14 REQEAU & B IRV R & TAE % 55570, tboh, BEHI<7 R
AR 25 B IRk & A M o OIS A W i AR s A < BB I 18] )42 17
BEAG, DRI mT e e S R e M B DA R Ml 3 32 . (o, e bt ( £S3])
IR ZOl HARTE 14-16 =K ZAD

Therefore, to reduce assay variability, it is recommended to use fresh (e.g. < 2 day old) primary
and working cultures when possible.

Bk, D8 7 REAR AR, VU TR AT EEE (i, <2 R WA ZAER 774

D. Antibiotic Reference Standards ([S1] — [S5]) and Unknown Sample (Us]) Preparation $i4E Z 5
#E C [S1) - [S5] ) FkAFeEs ¢ [U3Y D) #il#%

Antibiotic potency testing requires the use of a standard curve to test an unknown sample. The
reference standard (RS) must be from a verified source such as U.S. Pharmacopeia (USP).
Procedures for reference standard preparation can be found in USP <81>. A single RS will be
used to prepare a five-point ([S1] — [S5]) standard curve. Typically, the five standard solutions
increase in concentration by a ratio of 1:1.25. For example, [S1] — [S5] standards can be
represented in test as the following standard concentrations: 6.40 pg/mL, 8.00 pg/mL, 10.0
pg/mL, 12.5 pg/mL and 15.6 pg/mL. See Diagram 1 for further details. Labeling accompanying
the RS will contain preparation, storage and expiration information; this information contains
specific handling instructions and should be followed in order to achieve reproducible and
reliable potency test data. A new standard curve must be prepared each day of inoculum
verification (i.e. test plates) and/or each of the three independent test runs.

PUAE TR RS 75 AT AR it SR MR EAEAS . ARt (RS) AR H 25 Bk ok
Y, N e [E 25 8, (USP).  USP <81> it [ ArdE il & 15, Horh i H #A4 RS Skl
#hsi( [S1Y - [S5) )bruith4e. %, TMArdEERIIKRELL 1:1.25 B L6 RS .
i, [S1) - [S5) FrEEN ] LR R N UL FFRAEKEE . 6.40pg/mL. 8.00pg/mL .
10.0 pg/mL. 12.5pg/mL A1 15.6 pg/mL. FIETEZ ILE 1. RS Bl RS SA 6

i AF A ROUE 2 5 B S BARRRAE U], BIEAE 20 B LASRAS AT B AT S8R0
Wit dE . BRI R CRIIIRASE ) AN/E A O S, 350 20T ) 45 3 ()
ARG ES S

Antibiotic potency samples will vary in physical form, dose and administration; examples of
differing sample types include tablets, powders, solutions or semi- solids. Regardless of these
physical and chemical attributes, the test sample and reference standard must be diluted prior to

testing. Each dilution for the test sample and reference standard must be considered. The
dilution factor (for each dilution) and the total dilution (for multiple dilutions) are data required

FDA Z5¥15k 4 %) F M Rev.02 20200825 AU S Fi%: JULIA 7 62/118



Foob AND DRUG ADMINISTRATION Revision fa#: 02
OFFICE OF REGULATORY AFFAIRS Document Number: |Reyised:#&i7 B
Office of Regulatory Science XG5 20200825
FDA N HE 5 A SR ERIE A S ORA.007 25 Aug 2020
Title F5 /8

T
Pharmaceutical Microbiology Manual Z§¥54EYF 1 Page Jji 63/118

to calculate potency.

PRI AE L, FIEMG 277 X LSBT AFEFE SRR 6]+
BFEAF B ARECE R eIk S B A A SR A0 AT, A 6 R R
TR S AIBRAE o 20028 FE IR it AR o i R RRRRE . MR T R T BRI )
FURMREE G 2R R B 75 1 .

Sample Setup

* Standard #1(S)) O O O * Test 53"(’5"; O O O
" Ml

* Standard #2 (S,) O O O
Triplicate

* Standard #4 (S,) O O O * O PclatSSO
* Standard #5 (S;) O O O QC plates

Triplicate
plates
* Standard #3 (S;): Median referencestandard is plated in
triplicate onto S-S5 and test sample and control plates.
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Diagram 1. Example of the Plate Method and placement of the standard curve and unknown
sample onto triplicate agar plates. 6/19/17 MBB.
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* Standard #3 (S;): Median referencestandard is plated in
triplicate onto S;-S5 and test sample and control plates.
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Prior to testing, the unknown sample [U3] must be diluted to a known concentration. See USP
<81> for the list of recommended concentrations of median reference standards used in test. The
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target concentration is typically equivalent to the median reference standard [S3] of the standard
curve.

FEMHAZ /T, AREAES [U3Y D ZUR0RE 2 ORI FE o W A48 FH 00 AR B PR o ot AR HE R IR
JEHEKZ I USP <81>.  H FRI 3 # AH 2 T-Ar e th 2 B prvfe i [S3] .

Diluting the unknown sample [U3] in this manner ensures a detection limit within the linear
portion of the standard curve. For example, if the median reference standard [S3] has a
concentration of 10.0 ug/mL, the unknown sample [U3] will also be diluted to a concentration

of 10.0 ug/mL. See Diagram 1 for an example of one independent test run for the Plate Method
and placement of the standard curve and unknown sample onto triplicate agar plates.

AEEEG LU3Y BRRE 7 QLA ORAG I PR AE A o i ZR 2 VBV N o B, dn SR P B A v
i [S3] WU EEDY 10.0 po/mL, WRFIFES [U3Y sk 10.0 po/mL k. AR
V05— UL PR — Q= v il 2 R0 R A it T 2 B IR Pl B o9l 2 LI 1
Quality control (QC) plates may include a test of respective diluents used for the reference,
standard curve ([S1]-[S5]) and/or test/unknown sample [U3]. One of three QC plates should be
dedicated for the evaluation of the inoculum used in test; specifically, this plate will only
contain the test inoculum, will be free of penicylinders and should exhibit uniform growth (i.e.
lawn) on top and within the agar. Microbial growth other than the lawn indicates the inoculum
used in test may be contaminated and/or the technique used in preparing the single and agar
plates may have been compromised the agar plates. The remaining two of three QC plates
should be dedicated to each specific diluent used in test; for example, Water for Injection (WFI)
and Buffer No. 4 are used in Vancomycin testing and therefore two QC plates, each containing
WEFI or Buffer No. 4 are prepared. Diluents are specific to each antibiotic and are listed in USP
<81>.

R (QC) AT X T 25 . faifedhzl ([S1] - [S5) ) F/E /A K0k i
[U3) A RFRREA MR . =3 QC B A i — B B T PPt a6 A B (2 /i 4 s
BHARTTE, PSRRI, A /NG, SITEEHE IO R PY ER R B0 35 50 () A=
K CRIEE) o B8 LLAMORA Y A K2 05 A 5 FH s Fg o] i 22 31035 e A/ el F -1
il & AR A AR AR O HR AT RE DL T 3R . =3 QC il i H R E N & F
DA A 5 F ) B AR e AR SR s B, S K (WD) A 4 S22 A 15 b & R R,
R A QC B, B MRHESAL S WFI B8 4 528k, USP <81> thai| ! T R fp i &
L FHIIFREF o

E. Growth Media and Additional Test Solutions 4= 5% 35 3 01 HL B K6 W v ik

In order to culture a pure and robust test organism, proper use and preparation of growth media
(agar or broth), buffers and diluents is required. Components or final preparations of growth
media, reagents or diluents may be prepared on-site and/or purchased from outside sources.
Regardless of origin, any final product made from growth media components and/or
preparations must be verified for identification, expiry, sterility and growth promotion, prior to
use in test. Refer to USP <81> for preparation, use and storage of all growth media, buffers and
diluents.

N T REFRAE i I, BRI AR AR KB IR (BRIREUA ) %%
FBAIRRRE o ARG TR L T R R R (14 18 20 Bttt T AT 37 i 46 A BRSBTS R
WK o TV ARUTARAAT, AT iy 2B A I F7 3 1 R B8 i 1) 6 ) B 28 77 i 8 FH I i
WLABAT R, RN R WA AR EE . P A KB AL 2ot
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PRI 2% . A6 172 0L USP <81>,
F. Antibiotic Potency Testing: Plate Method $i4: 2 k6. /& A

The Plate Method is the most commonly used USP <81> test. The Plate Method uses a solid
medium (agar) to demonstrate antibiotic activity (i.e. zones of inhibitions (ZOlIs)). This method
requires the use of a five-point standard curve [S1] — [S5], median reference standard [S3], test
antibiotic/ unknown sample [U3], verified inoculum, stainless steel penicylinders and petri-
plates containing growth agar. See Diagram 1 for an example of one independent test run for the
Plate Method and placement of the standard curve and unknown sample onto triplicate agar
plates.

B B I USP<81>MIR ik, BRI A AR 2 (Bifs) IEWHiAERIE
P CHPHIEE R (ZOD) ) o Z AR B 5 fibrEdZk [S1] - [S5) P Bk
[S3) . ki ZARMEES [U3)Y . Sl imy) . ANFEAN/NE IS A4 KRG
(P51 . S WL 1 P — YO ST A I R — 2 = 0 v 1 2 R0 R R o B R P A 1 7
ENGIR

Depending upon the antibiotic, either a single layer or bi-layer agar plates are used in test. See
USP <81> for preparation for single and bi-layer agar plates.

MRAEHTAE R PP 52 BOUZ BRAEBEAT M. 2 WL USP<81> 1 #J= Bl XUZ 3 i T A5
il % o

1. Single Layer Plates: Prior to solidification, the growth agar is inoculated with a known
volume of the verified test microorganism. The inoculated agar is thoroughly mixed, poured
into a petri-plate and allowed to solidify.

FLRAR: R RN AR A WA A 42 21 1o R AL I AR K B lR . T8 0 TR A 4 A
JEHEAG, BUERR IR, AEEE A

2. Bi-layer Plates: Prior to solidification, a portion of the growth agar is poured into the base
of a petri-plate and allowed to solidify; this is the base layer of the test plate. The remaining
portion of growth agar is further cooled and inoculated with a known volume of verified
test organism. This inoculated agar is thoroughly mixed, poured onto the cooled base layer
and allowed to solidify.

KRR AEBACZ AT, R &0 AR KB T 255 TR R R AR A e [ 4L, X2 P islaR

MRIZE . KRIR T A KGRI DB, KRR il R 5 2 hh 2

Hrro semRamManise, =R EEE, iR,
Once the agar solidifies (either single layer or bi-layer agar plate), stainless steel penicylinders
are applied to the agar surface using a penicylinder dispenser. Penicylinders are applied in an
equidistant and upright fashion. Each penicylinder should be immediately dosed with two
concentrations of antibiotic, the diluted unknown sample [U3] or the median reference standard
(S3). Further, both antibiotics are dosed in equal volume into alternating penicylinders. See
Diagram 2 for further details.

FEEAEREC 2 Jm (BRBXUZERGD  (EH/NE R8s A BN/ INE LS HL L5 20
BB BB RE R . R S/NVE NALRNEAN 2 MR RIPTAER . WoReJE MR FNAE & [U3] 8L
FEARHER (S3) o FIHUHFEMARRI 2 IR HTERIEAN IV NE . FEIES WK 2.
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Plate (Diffusion) Method

Example of a plated diluted unknown sample and median referencestandard

Diluted unk
luted unknown Aerial View of Plate
sample (U;)

. Median reference
standard (S;)

Diagram 2. Example of plated and dosed penicylinders containing the diluted unknown sample and median
reference standard. 6/19/17 MBB.

Plate (Diffusion) Method &gz (8)

Example of a plated diluted unknown sample and median reference standard
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Diluted unk
lluted unknown Aerial View of Plate
sample (U,)
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Median reference
standard (S5)
R {EXTHRMR (S3)

2 5 AR AR IR i A (B AR HE i (1 15 TR AN 5 B/ NVE /R 1] 6/19/17TMBB .
After dosing, all plates prepared in one independent test run are incubated at the same time. As
the plates incubate, the antibiotics diffuse through the agar, creating a zone of clearing below
and around penicylinder perimeter; this clearing is referred to as the zone of inhibition (ZOl).

The ZOI demonstrates the antibiotic activity of the diluted unknown sample [U3] and the
median reference standard [S3]. See Diagram 3 for further details.

FEMMAGUERZ A, [R5 IR — kil o) 25 1O B B Rtk 2 PR TR IIE), piAER
TRy R A/NVE IR TGS R, ROy (ZOD . ZOl &R
IR MR Ja R AR & LU3Y AN e bnviEdh [S3] IFiERENE. RIS LA 3.
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Plate (Diffusion) Method

Example of a plated diluted unknown sample and median reference standard

Diluted unknown @
® sample (U,) @ @

Median reference
o standard (S @ @@

Diagram 3. Example of plated and dosed penicylinders on incubated plates showing zones of
inhibition. 6/19/17 MBB.
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Exampleofa plated diluted unknown sample and median reference standard
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After the specified incubation time, the penicylinders are removed, decontaminated (i.e.
autoclaved) and washed with soap and water. The penicylinders are then heat sterilized prior to
re-use in test. The diameter of each ZOI is measured with a manual/automatic plate reader. ZOls
should only be measured by qualified laboratory personnel. ZOl measurements are taken with
the use of a manual or automatic plate reader. Examples of a manual reader include a Fisher-
Lily zone reader or manual/electronic calipers; manual reads require data entry (e.g. handwritten
and/or electronic) onto hardcopy and/or into electronic logbooks and/or spreadsheets. Examples
of automated plate readers include OMNICON or Trinity V3. Unlike manual reads, automated
plate readers allow a computerized system to measure the plates and do not require data entry of
raw data.

e frE IR R, B NE, KE (BURED IR IR AUKIREY. ANVE BT
RO Z BT E AR A T30/ B shi ik as il =54 201 EAR. ZOI M2l BEA% i
NSRS = 0 Tl . 5 30/ A shit i as Il & ZOl. FBisias (Bl 45 Fisher-

Lily S8 sk T2/ i 7 IR PSR 2R BN (B 5 M/E0E 1) 40505k
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/a7 HER IR R . H 3 i 6] 7655 OMNICON ¢ Trinity V3. 5F3)ik
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Plate (Diffusion) Method

Example of a plated diluted unknown sample and

median reference standard exhibiting equivalent ZOI diameters

Median Reference @
Standard =S, @ @

Diluted Unknown @ @

sample = U;
Diagram 4. Example of a plated diluted unknown sample and median reference standard
exhibiting equivalent ZOI diameters. 6/19/17 MBB.

Plate (Diffusion) Method
Bk (| ix

Example of a plated diluted unknown sample and

Aerial View of Plate

median reference standard exhibiting equivalent ZOI diameters
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K 4: WA AR TR E AR R S5EF] ZOI BRI R, 6/19/17 MBB

The zones of inhibition exhibited by the unknown sample [U3] and the median reference
standard [S3] should be approximately equivalent. See Diagram 4 for further details. The ZOI
comparison between the diluted unknown [U3] and the median reference standard [S3] can be
described mathematically as the percentage of reference concentration. The calculated potency
of the unknown sample [U3] must have a percentage of reference concentration of 80% - 125%.
If the concentration of the diluted unknown sample [U3] falls outside this range of 80%-125%,
the same unknown sample must be retested using an estimated dilution to obtain an equivalent
concentration of the median reference standard [S3]. Diluting the unknown sample [U3] in this
manner ensures a final detection limit within the linear portion of the standard curve. Test
sample preparation, storage and expiration require the dose and administration information (as
per label claim) and procedures prescribed in USP <81> and the appropriate USP antibiotic

Aerial View of Plate
e S
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monograph.

AREEEG LU3Y AIr AR [S3] oM BB N iz A Al 15 S WK 4. Foke
JEAFIFE A [U3Y A EARE S [S3] ZOI Z 1Al L v] LA SR T 4t id A 2 Lk
FERIE b REIFES LU3Y TH B8 26 0 2 LLIK FE 1Y) 80-125%. W SRM R Jo oK S
P U3 e Bk tH 80-125%y i [, A 2B Al FH At B30 8 252 A2 IR [R) R e iy, AL
IRFEAR S T E AR e iy [S3Y WKJZ . ARAFEM LU BIMRE T 2 ML DR e 2846 HY IR JEAE
PR 2T Y o BRCRER & A7 AN AR FR 2 USP<81>Aid 24 USP HiiAE &K
FRHP TR EMGE R GEPRER ) 2R

USP <81> states the following criteria for both the Plate and Tube Methods: 1) The calculated
potency of the test antibiotic [U3] must be 80% to 125% of the median reference standard [S3]
2) Relative standard deviation for all measured and calculated data is NMT 10% and 3) Testing
is performed in triplicate over a period of three independent test runs. The Plate Method further
states: 1) The percentage coefficient of determinations (%R2) for each standard curve will be

NLT 95% (i.e. correlation coefficient of NLT 0.9750) and 2) ZOls for all media reference

standard (S3 will measure between 14-16 mm). Refer to USP <81> for testing parameters and
acceptable data requirements.

USP<81>H R My A BEL T & DL R AnitE: (1) MRPiA R [U3) KSR 4 2
R ERRAER [S3] 1) 80-125%, (2) Fi il A5 Ak S50 B A X An il 22 NMT
10%, H (3) #H47 =arkai, SRR X, EEILE R (1) F4%
PR Bh 26 iR 20 B 23 (%R2) NLT 95% (RIAHIC £2% NLT 0.9750) , H (2) ff
B EPRAES (S3) 1Y ZOI NAE 14-16mm. S W, USP<81> FG i 2 B v] 122 52 K s TR
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1. preparation of
nutrient madia

2. preparation of l—» 3. maintenance of

buffer solutions the stock cultures

4, preparation of

{ inocula for assays

5. preparation of |
test solutions vy
6. preparation of
assay plates

|

—p 7. plating
operation

|

8. diffusion of
test solutions

|

9. incubation
of plates

|

10. zone diameter
reading

12. disposal of used 11. calculation of
media and potency astimate
cleaning of plates

Diagram 5. Example of operations conducted prior, during and after testing using the Pate
(Diffusion) Method (Hewitt and Vencent 1989).
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K 5: fEAEE (P #0 R e ERTPAT A E R 6] (Hewitt and Vencent 1989)

G. Antibiotic Potency Testing: Tube Method $i4= & Rt iliat: i

Of the two USP <81> methods, the Tube Method is less commonly used. The tube method uses
a liquid medium (growth broth) to demonstrate antibiotic activity. This method requires the use
of a test antibiotic/unknown [U3], five- point (minimum) standard curve ([S1]-[S5]) and
verified inoculum. Growth inhibition is measured by qualified laboratory personnel with the use
of a UV- VIS spectrophotometer. Test antibiotic will be analyzed in triplicate over a period of
three independent test runs. Refer to USP <81> for Tube Method procedures.

FEWFH USP <81> J7ikrh, WELEAKT H . MEEEM B AR FRE CEKRG) KiE
WIHT ARG 2N AR EM 2GR RARFY (U3 . (D) 5 rifriEfiZ( [S1]
- [S5) ) M Ik My, HEHRSELR = N RATH UV-VIS 70 et Tl E A K
e PR AN 3 K, FR—X=0 . A RMEER IR 2 )L USP<81>.
Test antibiotic/unknown [U3] tubes will contain the growth broth, inoculum and the test
antibiotic/unknown [U3] in triplicate. The standard curve ([S1]-[S5]) tubes will contain the
growth broth, inoculum and each of the respective standard curve concentrations [S1], [S2],

[S3], [S4], and [S5] in triplicate. The QC tubes will contain additional median reference
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standard [S3], will be used to perform preliminary absorbance checks and serve as a quality
check for diluents and inoculum used in test. See Diagram 6 for an example of one independent
test run for the Tube Method and placement of the standard curve and unknown sample into

triplicate tubes.

—AEM PRI [U3) W RS AAERKNET . SRR AT AR KA b
[U3) . — \=frhrdEize C [S1] - [S5) ) EXAAEKNG . HMPI &AL ERR

e 2k E [S1] . [s2] . [S3] .

[S4) 1 [S5] . QC & &A1 — W EARAE S

(s3], &R TRATHIMEOC AR, ARl oh i R R SO B R 470 1) o e
Ho Z I 6 MR ASLAE I, B bnitE AR R — = R W E R B
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Standard #2 (S,)

Standard #3 (S,)

000
000

Standard #4 (S,)

olele
006

Triplicate
tubes
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Standard #5 (Ss)

&

Diagram 6. An example of one independent test run for the Tube Method and placement of the
standard curve and unknown sample into triplicate tubes. 6/22/17 MBB.
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When a microorganism is placed into a broth containing the appropriate nutrients to support
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growth, the microorganism flourishes and the broth becomes turbid. Turbidity is typically a
simple visual indicator of microbial growth; this growth can be quantified by a UV-VIS
spectrophotometer by measuring values absorbance or transmittance exhibited by the broth.

U ARG — P E IR & A SR AR P S 2 R R, A < KEEH,
Wiz 2R R T R E M AR R AL e TR bR B ER AN AT L Ot B s
W5 PA)3Z 3.7 (R RO B35 it 2848 T DA B i AR KA 0L

Test tubes containing growth broth, inoculum, test/unknown sample and standard curve ([S1] —
[S5]), will be prepared and analyzed the same day. The test tubes are then placed into a
circulating water bath for NMT 5 hours to reach a specified turbidity (i.e. absorbance). It is
recommended, one or more QC tubes be used to perform an absorbance check at timed interval
to assure the required absorbance is not exceeded; this activity may require the preparation of
more than three QC tubes. After the specified absorbance is achieved, formaldehyde or a heat
treatment is immediately added/applied to each test tube to inhibit additional microbial growth
prior to absorbance reading and use of the UV-VIS. The absorbance or transmittance is read ad
580 nm or 530 nm.

FEF— KBS EAEKRG . EMP. AR AR AR 2 ([S1] - [S5) ) Bk
EIEHT . RIERE BB K P EIRA KT 5/, BLE BTG E ) CRIIROY
) o BBUEH—REGZ AR QC B e W T OB R A, DA PR AEE I B 7 BB
I HERAE AT RE T EHE R =N CL B QC & . fEIRRITRE HIOLE S, LRI R S aE oA
RS, SO HEAT AR B, 7RSO FE RS UV-VIS Z i 8 2 A K .
£ 580 nm 55 530 nm Ab i HUR O EGE B

USP <81> states the following criteria for both the Plate and Tube Methods:

USP <81>H1 & ik Al BEVEARAE U T«

1) The calculated potency of the test antibiotic [U3] must be 80% to 125% of the median
reference standard [S3]

prAzEAES [U3Y BTHE A L A0y e X I [S3] ) 80-125%.

2) Relative standard deviation for all measured and calculated data is NMT 10% and

FIT AT U AN B A5 A5 AR BRI 22 B NMT 10%,  H.

3) Testing is performed in triplicate over a period of three independent test runs.

MNLHEAT 3 AN, BRI ] — = A i i

The Tube Method further states: The percentage coefficient of determinations (%R2) for each
standard curve will be NLT 90% (i.e. correlation coefficient of NLT 0.950) and

2) Absorbance values of the media reference standard [S3] are predetermined per antibiotic.
Refer USP <81> for testing parameters and acceptable data requirements.

TRV TSR, BEEPRMERIZR M2 B 0 b 2% (%R2) N NLT90% (RIAHIE R %L
NLTO0.950) , HHEXTRE S [S3) MM BEAE EARIEA R P A 2= o ml s g . & 0
USP<81>H 6l 2 H5UFN ] 2 52 B0 R
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l
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!

preparation of
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Diagram 7. Example of operations conducted prior, during and after testing using the Tube
(Turbidimetric) Method (Hewitt and Vencent 1989).
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1 il E TR R A

2. é&%)ﬂﬁli%i%?%%
5. il & FE AT
3. & R
6. JIFEARVE I &
B E 4. il R R TR

7. KRR AE IR
SEANARE

8. JKIEEFH
9. ZEWAK

10. & H NLAE

11, PR 12. AR S 7R 2
e o T B

B 7. AR E R, B ERT T ERE R (Hewitt and Vencent 1989)
H. Calculations 1%

Potency calculations are listed in USP <81> and are specific to either the Plate or Tube Method.
Calculations may be performed by traditional hand math or by electronic spreadsheet such as
Microsoft Excel. In order to achieve reliable and reproducible results, electronic spreadsheets
should be validated.

AT THEAIE USP<81>Hr, EREEMMEEA il . AR MGG T LR AT,
JRAT R L RA Nk EXCEL TR . A TSR SEMAT E R 458, MO B+
AR BEATIAIE
Likewise, automated readers performing calculations should also be validated prior to use in
testing.
[FIE,  EAT TR R B S B O 2 ) T A 2 B HEAT 36 0E .

l. Inspectional Objectives 152 H #x
When conducting an inspection of a human antibiotic manufacturer , contract manufacturer or
test laboratory, inspectional objectives should include coverage of high risk product/s (unless

stated otherwise through special assignment or investigation) and a comparison of both USP
<81> and USP monograph requirements and acceptance criteria to three types of in-house
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practice and procedures related to: 1) General laboratory and analytical operations 2) Initial
training and requalification and 3) Data generation, review and archival. Employee practices
should be documented in established written procedures. And, the original test data should
match the final and/or released test results. All laboratory practices, procedures and test data
should be based in sound science and meet the requirements and acceptance criteria of both
USP <81> and related USP monograph.

FEXPNHPUER A H . & R4 B s =BT a i, fed B s ROzt iimx
B i CERFIARTRIREGHE & S ATHRE RSN, IR USP<81>15 USP K18 B R AN 1%
ZARMES =R AR P AT LR (D AR S TERE, (2 WILEIEI
ABEFEFrERIL, L& (3) Bl S, m T NG A B, JIf
H RGN HE B2 5 e AN BBAT AL 25 /A — 2. A SEge =G . R P ANl 4
EINAEEE, JEAFS USP<81>AIA I USP 18 Hi ) BRI Al #2352 b

Specifically, a CSO and/or Analyst should conduct observations and make a procedural
comparison of media, reference standard, standard curve, culture control, unknown sample and
equipment preparation and use; also, a review or practice and procedure of equipment
calibration, maintenance (preventative and major) and use should be conducted. Practice and
procedure comparisons should be made for laboratory personnel involved with data entry,
transcription and/or review should be contemporaneously observed, followed by an immediate
review of related documents for thoroughness and accuracy; this includes data transcription
from handwritten and/or electronic data into logbooks, batch records and/or certificates of
analyses. Additionally, it is necessary to understand which document serves as the original
record; request for the most responsible person employed at the firm to identify the original
record/s containing the raw data.

BHARKUL, CSO F/EULLS 73 MAZXREFRHE . XTRE S bRl BEaadsil. AR7EE A
B E A AT NS, SRR ESAT IR, JF AT # R EE, AT IR L.
egp (B vE4E A E B D) AR T . MBS S8R 5 R/EE R T
ARG O S SR AT R MM LU, AR5 SR S AZAH ST 1 58 B A a7
Hrp s AT EMER T EER D 2 0 s/ COA H. s, HE T
TR — A SO RAE N IR AR TE SR, SR A R R & T 5T N SR & SR G H0 1 )5 4510 5%

If the firm utilizes contract manufacturing services, is a contract manufacturer and/or a contract
test laboratory, an active Quality Agreement, as established by the firm and customer, may

provide insight to the roles and responsibilities of each party for testing and data generation,
review and archival.

R AT A FRE RS, REE R AEA RS E S 55T 56 UR =
i GRAR AT 5% P BT ML —FE) , XEETT DA RS T ER A BG4 . 5 %
FNYARY T3 TH ) e 5 R 5T

J. References: % ik

1. Hewitt, W. & Vincent, S. (1989) Theory and Application of Microbiological Assay,
Academic Press, Inc.

Hewitt, W. & Vincent, S. (1989), fEYtailz#ie 5N H, Academic Press, Inc.
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12. Chapter 8: Bioburden Estimation for Medical Devices 5 /\&.: EJraSmKAEY)f
Bt Ul

According to FDA Compliance program 7382.845, Inspections of Medical Device Manufacturers,

Part 1V, - “Bioburden testing is to be performed in accordance with the guidance provided in 1ISO

11737-1, Sterilization of medical devices — Microbiological methods — Part I: Estimation of

population of microorganisms on products. The methodology used for estimating the bioburden is

to be validated. Twenty units are to be tested.”

R4 FDA &L 4 7382.845 (IZ=yy st A A &) 28 DU —MR¥E 1SO 11737-1 11
[RS8 K — I 07 28— 0 P2 iR A 0 ] 2E47 A= S i
TP AT AR B 7125 BT 3R Ik 20 N i B
The term “bioburden” is commonly used to describe the population of microorganisms present on
unsterilized material or products. The bioburden quantity and types of bioburden organisms present
can impact the sterilization process of the material or product. It is important to develop procedures
which provide accurate, precise, and reproducible measurement of the bioburden population
associated with the material or product. There are several approaches to remove microorganisms
from a medical device. Some examples of these recovery methods include: filtration followed by
plating; ultrasonic/shaking followed by filtration then placing on an agar medium;
stomaching/rinsing/flushing followed by filtration and plating on an agar medium; if all else fails
perform a direct swabbing or contact plate.

CEVET R R TR IR AR T AR W ARG i R . AR B
(AR A B AN SR AT DASE A R B i K B L. TR BB S L . kS A m] =1 52 )
R SYREG AR A R R AR B LA ITVE AT AN BT ds b L BRI
V). RERIETTE A AR ARG R, RERER IR B
MR e I IR IRATE B R IR b R EANMT, Il B BRI
The bioburden estimation of a medical device generally consists of four distinct stages:
7 A ) A2 4 A7 VA 3 e DU S AN TR i B2
1. Collection of microorganisms from the medical device. (See Annex A and B)

MEETT E S A (LT s AT BD
2. Enumeration of the collection sample containing recovered microorganisms.

XA SR B I BT R AR FEAS T4
3. Bioburden characterization.

A=W A B ERAE

4. Application of the correction factor(s) determined during bioburden recovery studies in order to
calculate the bioburden estimate from the raw presterilization count. The correction factor is
derived from the determination of the recovery efficiency of a method. The calculation of a
correction factor is illustrated in Appendix C, Section C.2.

Ak A= P R R WSO 7 P i RO IE TR T AL B TR TR T S8 mh o S 2R ) s A
FAE A7 AT A R TR RS 2 . RLIE R 7 I THSE LM % C 25 C.2 715

It is not possible to define a single microbial collection technique because of the wide variety of
materials used in health care products. Furthermore, the selection of conditions for enumeration will
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be influenced by the types of microbial contamination which may be anticipated.

H T BT P S T AR & 2R 2, PIANAT e E U — BT R SRR OR . Ak, THERAT
R BT 23 52 B TR A P75 G BRI 5

The current method “ANSI/AAMI/ISO 11737-1:2018/(R) 2011 sterilization of health care products
— Microbiological methods — Part 1: Determination of the population of microorganisms on

product ” has the latest revisions and provides a great deal of information that will guide an analyst
to the method needed for a particular type of product.

AT “ANSIJAAMI/ISO 11737-1:2018/(R) 2011 =7 7= & ) K B — 0 AE W 22 71— — 0
gy PACEMIBERIRGE " A BOoTRCAR, bR T RERGEE, ARSI NG TR E
S 7 i BT R R T

Annex A contains a decision tree “that addresses designing a bioburden method based on the nature
of the product being tested and includes guidance for choosing such things as agitation techniques
or filtration versus direct plating.”2 Annex A also addresses the procedures (repetitive recovery

method, product inoculation method) available for the validation of the method for determining
bioburden.

By s ABLFE— AN RIERE IR B T4 7 PR BB A A BTV, I B R T B
WP AR BG5S B P 2 RMiEm 7 o S AEER T rT H T e LE W) o iR
WERIREY (EERWOTTE. P2 oriEsE) .

Annex B has a comprehensive list of the different removal techniques that can be employed and
alternatives for samples where removal of microorganisms by elution is not used.

Bisx B WE4HZHY 1 AT DAE ARG BREOAR,  BA KA B I B0 B e it e ) ) B AR
?‘{20

Annex C has a more in-depth explanation of the validation of the repetitive recovery and product
inoculation methods.

B % C 6T 542 [BISCRI 7= 4 AP 7 VR O BGAIEAE T SEIR N B R
A. References: 2% it

1. FDA Compliance Program 7382.845 Inspections of Medical Device Manufacturers,
February 2, 2011.

FDA & UFE T 7382.845 RI7 st A=~ ifa &y, 201142 A 2 H

2. ANSI/AAMI/ISO 11737-1:2018/(R) 2011, Sterilization of health care products —
Microbiological methods — Part 1: Determination of the population of microorganisms on
product.

ANSI/AAMI/ISO 11737-1:2018/(R) 2011, [J7 7= & K B — A= 7 56— 56
Gy TR RIS YIRE B E

3. PDA Technical Report No. 21, Bioburden Recovery Validation. 1990
PDA 5 21 SH A, AW s mIfEeuE, 1990
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13. Chapter 9: Environmental Monitoring $/L3: #3EHEN

ORS microbiologists may be required to assist CSOs during on-site inspections of pharmaceutical
facilities to perform environmental monitoring (EM) sampling of those facilities to assess the
microbiological bioburden of critical surfaces. This chapter describes a suggested procedure for
conducting this activity. This should only serve as a guide with some modifications depending on
the specific facility or special instructions from ORS Headquarters. Be sure to confirm with ORS
Headquarters which ORS laboratory was designated to receive the EM samples. These procedures
allow for a qualitative and quantitative assessment of environmental monitoring samples for the
microbial presence in critical processing or laboratory area(s) being monitored.

Tﬂ%J%‘ﬁﬁﬁiﬁﬁfﬁ' IR A AR, PTRESEIR ORS A K Hh ) CSO X 1X Le 1 it dE 4T
B CEMAY BUFE, FH CAVPAl 2R I A 3. REBENA T HAT IE SN &R

J¥o X R BNt S, TFERPEREE RS, ORS SR IRFA FE/REHT. 55217 ORS &

WhiATE & B~ ORS SZI6 %= F2UK EM P B IXEEREFT, ] g M B DAl PR DA

it E S M PR DG B T 2 Bl S = X3 R B AR AR AR AR DL

A. Materials/Equipment #J8H % %%

1. Sampling Materials (Disinfect all materials being brought into the ante-room, cleanroom, or
area designated for compounding/processing by the firm.)

BUREYRL CRE P #E 28 N A RIBCHIIN RT3 4 R s DR ek AT )
a. Sterile polyester or cotton swab with a sterile transport media solution.
FH 76 T 7 3 55 9 5 VA TR FF) I T AR 40 BB 25
b. Sterile sponge with detachable handle
e A AT R T ) G R T A
c. *Hycheck or equivalent surface samplers
Hycheck 5% 7] i) 2 [HI R 4%
d. *RODAC/contact plates (Replicate Organism Detection And Counting)
*Use media containing lecithin and tween neutralizers
*RODAC fife 2t (P U AR ksl A0 t-40
At 5 A A I R P 3, m R ) e 7
e. Sterile Whirl-pake bags.
JoH# Whirl-pake£$
f.  Sterile water for irrigation or sterile saline held in screw cap containers.
FH - ) 70 PR 7K B RE AR M 25 2 o B TS T 2R K
g. Dey/Engley (D/E) neutralizing broth
Dey/Engley (D/E) Al Al
h. Letheen Broth
Letheen 177
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i.  Sterile Disinfectant in a spray bottle
SBEAE MBI HH 1 G TRV 7

. Sterile 70% alcohol spray bottle or wipes
oI 70% £ B i B A AT

k. Black marker (permanent, fine point).
ML SE GKA, g3k

|. Digital Camera
HC HEAH L

2. Testing Equipment and Materials &l 1 #5 A48}

a. Biological Safety Cabinet (BSC) with HEPA filtration
it HEPA I JEI A4 2 4E (BSC)

b. Laminar Flow Hood (LFH) with HEPA filtration
7 HEPA W JERE R (LFHD

c. 10% Bleach or appropriate disinfectant/sporicidal
10%35E 4 771 B 24 1R VH B 710/ 98177

d. Sterile 70% ethanol (ETOH) or Isopropyl Alcohol (IPA)
ToW 70% 2. (ETOH) 7 AEE (IPA)

e. Sterile Sleeves
o< EaK il

f. Sterile Gloves
THTE

g. Hair Net
KM

h. Lab Coat/Sterile Gown
S s TAEIRIG B il

i. Beard Cover and/or Mask

H 230 A

j.Incubator set at 32.5€ £2.5€. Incubator set at 22.5€+2.5<€C.

WHEAE 32.5€ £2.5€ fl 22.5€L+2 5 ({115 74
k. Modified Letheen Broth (MLB)

MK Letheen A% (MLB)
|.  Modified Letheen Agar (MLA)
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MR Letheen IfE (MLAD
m. Sabouraud Dextrose Broth
W IR G R IR TR N
n. Sabouraud Dextrose Agar
Vb ] ) B B I B IR
0. Malt Extract Agar w/chlorotetracycline
SRR IR R SR e B R R R
p. TSA w/5% Sheep Blood Agar
TSA 5%2% - IfiL 35 JIg 55 77 5k
g. MacConkey Agar
72 e BRI B AR dk
r. RODAC plates
RODAC fi
S. Hycheck slides
Hycheck 1577 %%
t. Soybean Casein Digest Agar (TSA)
KEREERZREFRE (TSA)
u. Soybean Casein Digest Broth (with neutralizers)
KEPERA R R Gl Az
v. Neutralizers (i.e. lecithin, tween, etc...)
HoRnFR CRIBREERE, mhiRSE
B. Sampling Preparation BURE 4%
1. Don appropriate personal protective equipment (PPE) as follows: 77 & 24 114~ A B 37724
#% (PPE), Wl FNHR:

Note: All ORS full gowning and procedures should be performed prior to conducting the
collection. The firm’s procedures/guidelines should be adhered to when entering classified
area; however, it is the expectation that the microbiologists entering the classified area, in
order to perform sampling, will don sterile garments. If there is a dispute regarding the
PPE to be donned for aseptic sampling, ORS Headquarters should be contacted prior to
commencing gowning.

VE: TERUREZ BT, BEHATHTH ORS 52 B EARMFEF . 1EHE NG FIXES, BLESF A H
FIFERF RS, BRSNS 15 XORERE M I EY 2 R F B R R R LH
HURE 2 87 PPE I 4, NAEFFIATE AR ATEL R ORS &L

a. Nonsterile Hair net and beard cover (if needed)

AT A PIATEZE (U5 %)
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b. Sterile mask

G bR T 2
c. Shoe covers (non-sterile)

B (ARRED

d. Sterile Gloves
T T&

e. Sterile Disposable Coverall
— RMETC A

f. Sterile Hood
T

g. Sterile Goggles
TR H

h. Sterile Boot Covers
THEHE

2. Sampling Equipment Controls HURf 15 %42 il

a. Aseptic Technigue Control: Place one (1) sterile Dacron or cotton swab into sterile
water and place back into its sterile transport media solution. Place this negative
control into a sterile Whirl- pak® bag.

Note: This control may not be needed if the sponges and/or swabs are received pre-
moistened. There is no surface contact for this control.

T BRI : R DI EER L B BNTE K, I8 H e T ik 1 7 3
B, R IR R TEX U T TE Whirl- pak®4E

W AR AN B AR AE R 2 BT O RN AN R A AR O R

il

b. Swab/Sponge Sterility Control: Place an intact unus ed swab (or sponge) unit into a

sterile Whirl-pak® bag.

MM IR R e BRI RRSE (BGfedn) IS Whirl-

pak®4EH

c. RODAC/Hycheck Sterility Control: Place an unused RODAC plate and/or Hycheck
plate within a sterile Whirl-pak® bag.

RODAC/Hycheck JG i #21i: H4A {5 FH ) RODAC fF1/5% Hycheck A TG B

Whirl- pak®%5

d. Whirl-pak® bag Sterility Control: Include one unopened Whirl- pak® bag as a closed

control.

Whirl- pak®£E I TC B2 : N —"N RT3 19 Whirl- pak®524E 4% B 41 .
e. Glove Sterility Control: If the sampler uses ORS sterile gloves then have an intact unit
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containing gloves placed into a sterile plastic bag and sent as a control.
TFELEMEES: GRS ORS THTE, N HAHTEMEEREL
AT IR, FFE o i

f.  Sterile Equipment Control: Include any other sterile equipment used during EM

sampling (i.e. sterile specimen cup, sterile media, etc.). (Coveralls, masks, and boot
covers do not need to be included).

Tow B EP B MR T, AT e ra L& (BDEE
FEmAR . CWEIRIESE) o (TORAR. TSNS AN R SO0 A
C. EM Sampling Procedure 45 I il BURE R 5

It is recommended that the investigative team bring equipment for both qualitative and
quantitative EM methods. Qualitative methods utilizing sponges/ swabs are used for hard to
reach areas. RODACs or Hychecks are employed for the quantitative method to enumerate
microbes on open flat work surfaces. Each analyst is to perform the same role throughout the
collection. (Ex. One analyst collects swabs and second analyst serves as an assistant.) See
suggested sampling locations listed in section E of this procedure.

AR B HIEA B EAE R EM TR BRI o IFARIRR A5 I 8 1t 732 T A BURE X 3

RODACs = Hychecks Fl T & & 77k, X H TARR AR 4. S5 R

FERFEMIE) TAEMR] . (B T —MEE ORISR, 28 MU RN T4 - =

WAFEF 26 E &7 Fr o BB B

1. Disinfect gloved hands with a suitable sanitizing agent (i.e. sporicidal agent or sterile 70%
alcohol).

& & HE RN B FERTHT (B, R ATHE 70% LK 48

a. Repeat this step between each EM sample.
B EM BURE 1A B 5200 3R

b. Allow gloves to air dry so no disinfectant is dripping from gloves.
i FERT, UAaTEHENET

c. Some swab/sponge sampling packages include a secondary set of sterile gloves. In
these instances, the secondary glove can be aseptically used on top of the primary

gloves to expedite the sampling process. The secondary gloves should not be removed,
but additional gloves should be added and disinfected as needed.

AL R ORI B LW TR XM T, B RTEITUE
FESE — BN EH TR mEAE, DUINTRBGE R . ANEH T3 [ T8, M
I INTE I L EI T .
d. When sampling an 1SO 5 location. 7t 1SO 5 2% [X 3 Bk i
I.  Verify that the LFH/BSC certification is current.
%A LFH/BSC iiF 13 /2 157 &4
ii. Allow LFH/BSC to run approximately 10 minutes before initiating sampling
il LFH/BSC 11741 10 73 5#, R JE TFaGHURE
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iii. Wipe down all outer sampling containers with a suitable sanitizing agent before
placement in the LFH/BSC

P 3 0 BRI A AN IR A 48, SRR TN LFH/BSC
iv. Do not open sampling materials outside the LFH/BSC

ANEELE LFH/BSC M T H HURE AR

2. Qualitative Swabbing & PE# I EUFE

a.

Open a sterile swab (or sponge). Dampen with wetting agent (sterile water, saline, or
D/E neutralizing broth) and squeeze off excess by pressing against the inside of the
container holding the wetting agent.

T —A RS (B, HIEERA CEEK. K DIE AR R,
P AR 77 B A A 1 L 22 ROK )

Apply swab (or sponge with handle) to surface (or equipment) being monitored with
firm application pressure.

Ferns (Bt A Tt A E B R (&)

When sampling (monitoring) flat surfaces allow the swab (or sponge with handle) to
firmly rub an area of approximately 24 to 30 cma.

WR MR ECRE CIEID B, AR (B0 A PR [ e R
24-30cm? [ [X 35,

Apply the swab (or sponge) within this contact area in both a horizontal and vertical
direction for approximately 10 seconds.

FESEAR RN X IR A, KRS (B4R ) Wi/K-FANEE BT A 45404 10 Mhoh

Place the swab (or sponge) back into the carrier container (if it came with one) and
place into the additional sterile Whirl-pake bag. Be sure to break off the handle portion
of the sponge applicator stick.

Remas (BfEdn) BRI A ds (WERA)D FHFBCEAE 7 —> Whirl-pake /G 1
b WA ORISR TR SRR

3. Quantitative RODAC/Hycheck Sampling RODAC/Hycheck i i& & BUFE

a.

Carefully remove the lid of RODAC plate or loosen the cap on the Hycheck slide tube.
Take care not to touch the agar surface.

Note: Examine agar for contamination and or dehydration

/NEEUR RODAC i 55 F BUFA TF Hycheck & IS5 1o ZINVD AN BRI iR 55 77
FR I

T KB BUIR AR Ss Gl i K

Gently but firmly touch the RODAC agar surface against the area being sampled, exert

moderate, even, vertical pressure and then carefully replace lid. Avoid using rubbing
motions of the plate at the sample site as this may break the agar.

s RODAC M FH - HURE 1 B i 2 T e e (L 242 [ b e e S DR () 3R i, 3 ELE) 204%
H, BUN, /NOHUEEGE o . BERIRRI S BRI B, U RE2 EEUIR
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23T

c. When using Hycheck press down on the spike to bend the paddle at the hinge line
gently lowering the slide and press the agar to the surface with firm and even pressure.
Repeat this step using the 2nsagar surface on an area adjacent to the initial test site.
Replace slide in container and close tightly.

i/ Hycheck BUPESEIN, DARSKONFE T, Fraatat, iEBORESR AT b~
Sl RSO R IR AR I AU R I . B, RS IR A FIRE R AT
MER — A BURE i QR R T BURE o K5 B IR B 26T R R, 765K

(PEVE: JRSCRECE Hycheck BUFE %, BRIEU/D WL, BORITTEC I, BAREAEE BAT %)
4. Sampling of Irregular Surfaces /A~ M 2% [ BURE

A classified area may have an exposed irregular surface (i.e. particle board, wood, broken
laminate, etc.) that requires sampling. In these situations, a colorless transport media such
as letheen broth, saline or sterile water should be used to wet the sponge or swab prior to
sampling. The microbiologist should avoid the use of D/E neutralizing broth which is a
dark purple color and may discolor the irregular surface.

VAR IXCICT BE AT B HO NN R I CEDURLA, Ak, Wi TR Z RS /2
B MBS, NAEBUREFT{E o th i ia 5577 5L 10 letheen A1V YOARERTE /KR
TR BUARAS . AR Nz R DIE BN, %W NIRER, Flaie
AT AN 0 R A2

At the microbiologist’s discretion, it may be determined that a RODAC plate should be
used to sample the irregular surface. In this situation, a RODAC plate comprised of

colorless agar such as tryptic soy agar would be appropriate. A colored agar such as D/E
agar should be avoided.

RAB A KA, REFREEH RODAC XS ALK MEUR: . ERIEE T,
WA o (3 lis RODAC T TSA, B 40 fd A3 Bt i35 4n D/E Bl

5. Place the EM sample into a sterile Whirl-pake bag and identify the bag immediately after.
s EM BRI Whirl-pake T A8, 285 S RIXHAS T 3EATFR 7R o
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6. Assign a consecutive number to the sample (i.e.1, 2, 3, etc.), in addition include the date,
location of sample site (be specific) and your initials. Record in your inspectional record
book the swab number and the location of the swab site.

RemIESg S (A1 1. 2,0 355 , WWZN EHM, BUREGE (AR FIHFENE
HEE, EREICEA B TS A & .
7. After the sampling, the sampled area should be disinfected with sterile 70% alcohol. A

sterile lint free wipe may be used to help remove sampling residue and expedite drying of
the area.

BUCERE T, B RO E ] 70% 70 I SR 75 . WIAd ] o 9870 v AT 35 Bh Bk 25
HUREBR B IF L2 DX S il 15
8. As soon as possible, place the double-bagged subs inside an insulated cooler, with pre-

frozen gel packs to keep the samples cold, but not frozen, and transport/ship the sample to
the servicing lab for analysis, within 24 hours of collection.

JRPRNG: 2o A0 XU EE 48 o (R it TG 2R A T St Je K A8 (%) By AR TR PR3 A A G
EAZEL G FAEMIEREZ ST 24 /NN NIE BB Skl =
9. Place the sample into a suitable mailing container to prevent crushing or physical damage to

the swabs. The container should have some insulation capacity to prevent extreme
temperature (freezing or excessive heat).

W RE S BT B RIS 2 4 T, B 1T 52 B B R . AR A — E
Bae s, IR (AR .
10. Contact with the receiving laboratory in advance regarding pending samples. This will

ensure they have appropriate personnel and materials for sample set up within 48 hours of
collection.

JS2 3 HAAE S5 18 5 (AR i S LI R RO IR & o SRR T R S AR AR iR AR
48 /NI A R AN T e PR 4 N S AR

D. Recommended Environmental Monitoring Sites % 13 415 5 Il s

When on an inspection, do not allow the firm to disinfect the work area prior to sampling. The
facility and the equipment should be sampled during an in- process state as determined by the
firm. The presence of disinfectant on the swab may reduce the microbial bioburden or increase
inhibition during broth incubation. When collecting EM samples start in locations that are under
the greatest control (ISO 5- HEPA filtered LFH/BSC or Isolator) and move to lesser controlled
areas (areas outside the work station but still within the room).

FERTAE NN, RBELL A TEBURE X T AR IR 8. WL LE 24 B E (0 TAPIRAS T Xt
AV BURE o BT A W 750 AT BE 2 FRARGI A Y A B, B A i 55 57 9 1) )40 e
KAE EM FESE, RO SR 2 IO AL B (1SO 5-HEPA i LFH/BSC Blka 88 FF4f
HBORE, ARG USRSz 4% X R CEAE & RAAMX SSABATIZE S5 TR A D .
1. Swab the frequently utilized surfaces within the controlled work station such as:

B2 TR s WA R 3, a0

a. Hooks for intravenous bags in the LFH or isolator

LFH R & a4 Hh v 5 7488
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b. Center of work surface
AR L

c. Fingertips & sleeves of Isolator gloves
B 25 4 T I iR AT 37

d. Peristaltic pumps
R

e. Storage bins inside work station
ARG A B AR

f.  Shelving inside work station or any other stationary items
ARG PN M S8 AT T e ] 2

g. Equipment control panels including on/off switches of LFH/BSC
WA A, AHE LFH/BSC JT%

h. Flexible plastic curtains used to separate multiple workstations
HT B2 A TG B 55 ith i R & 7

2. Swab corner crevices inside the HEPA Filtered work station.
PRAIURE AT HEPA I 8 1) A wl P 1) £ 7 44

3. Swab the handle, squeeze-trigger and nozzle of any bottle kept in the clean room or work
station used for spraying (i.e., 70% alcohol, disinfectant solutions, etc.).

BEABUREE 5 5 BB THEE 1 (1 70% 48, JHRERREE) TAE R BT
THIFHE B IR

4. Swab the underside of the chair in front of the work station. Specifically, on the front
bottom rim where personnel would hold to pull up the chair.

BRI TAR G ATIR 5 R, JCHR N RAME R S1 1 A L 2

5. Swab tables or benches within the controlled room where product container(s) or post
sterilized product may be held outside of the HEPA filtered workstation.

BRI ) = W EANE HEPATLIE A G A, RTRES HCEL™ dh 28 4% BH 255 17
il P 1 B S

6. Swab the air in-take grid on each of the HEPA filtered work stations. Usually located on
top of the unit holding the course filters.

B IREREAS HEPA REUE TAFE & B RGRE S M. 38 H 7R JE SR T TIAL .

7. Swab the exhaust (return) grid for the room air handling system that is connected to the
facility air supply where the product manufacturing or compounding occurs.

PEBUIDOREE 32 2 HEAT 7 b A 7 BOC AR 0 P e it ) s TR) 2 AR B AR G RS0 CTRT XD
FE o

8. Swab the light switch and door knob or handles leading into and out of the clean room and
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the phone or intercom base.
AU LT T SR @A i AV T JIE BTN, DS R i O AL

9. Swab any cardboard boxes, handles of plastic containers, tools (crimpers) or scissors, key
pads on weighing scales, calculators or computers kept in the cleanrooms, keyboard, mouse
and touch screen monitors.

EEIRE AT AN . BRI SSFN . T HE CHihgs) oigly), e, =Mih5
e

10. Swab the exterior cuffs of the used lab coats worn by personnel during manufacturing or
compounding. They may be hanging in the entry (ante) gowning room.

PRI BURE AR 77 R BC R R 51 & sk 3er 2 Ah B 1) A 1 o eI AT Re AR 5
KEHINE CHIT) 4bs
11.Swab the bottom horizontal window sill within the clean room.
PR HURE V5 4 8] N K B
12.Swab any area under open or dislodged ceiling panels.
PRI T 11 B v 1 R AEARC T 1 X3
13.Sample areas of discoloration, stains or water and oil droplets.
FEAR A, 15 TR A 7K I A EURE
14.Use your discretion to sample any other high-risk surface locations.
1 5 A A 8 v PRRG: 3% T o7 B FURE

15. Photograph surfaces or equipment that display gross signs of contamination (i.e., particulate
matter, fungi, discoloration, etc.). Try to include a distant picture of the targeted area along
with a focused close-up. Be sure to sample this location, as well.

X B RV B R e (EDRURLY) . BEw . G M. sl B
I Ak S DL R BRI BE B IR R, B DR AE X O B AT R AT A M DU
E. Analysis Preparation conducted by ORS laboratory ORS 256 2 31| 55l i) 43 b v 4% TAF

1. All processing of swabs must be aseptically performed within a HEPA Filtered 1l
Biological Safety Cabinet (BSC) or HEPA Filtered Laminar Flow Hood (LFH) with an air
classification at the same rating or better than that from which the swab was collected.
TR BELZHE HEPA I UE N A2 4/ (BSC) 5 HEPA I JEEI S (LFHD
WICBR R, b B8 S0 A% 55 T B T 454 EURE 1

2. All surfaces within the BSC or LFH must be thoroughly disinfected with a sporicidal
disinfectant followed by filter sterile 70% ethanol or IPA prior to placing swabs under the
hood and beginning analysis.
BT B RUER I UG 2 2 T, BSC B8 LFH 1R 3R [HI 20 FH 5 36 7 55 A 8 2%
ToE 70% LEEEL IPA Y KTH B

3. Inorder to assure that the BSC/LFH and media are free of microbial contamination,
standard open and closed controls used for sterility testing should be performed
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concurrently with analysis.

N T PR BSCILFH AT FRIEEAT SE I E s gy, o ta BT HY bR i+ T A0 P 4
LA ot S U [0 e A

Don as appropriate the following PPE: % %, LA i 24 /) PPE

a.
b.
C.
d.

e.

f.

Hair net & |

Disposable lab coat — X 14 5256 % A&
Sterile disposable sleeves — kP JTC 1 E
Sterile gloves L &

Mask/beard covers [ 55/ 2 &

Lab Safety Glasses SZ4 % % 4= iR 554

Sterile gloves must be decontaminated between the processing of each individual swab.
Sterile gloves and sleeves should be discarded and replaced as needed.

AT AT ()04 U0 T B T S W e, R T ARSI B F R e (%
)

6. Sample Preparation £ /i il %%

a. Examine swab containers for closure integrity to ensure tampering, leakage, or

b.

potential cross contamination has not occurred.
KA BT A B A e R, TR ARBARIR . o, TRIRAVEAESS X5 %k,

Carefully disinfect exterior of each swab container and place into the sanitized
BSC/LFH and allow to air dry.

RN RN BT A SN 5, B HRONK T )5 1 BSC/LFH, T,

7. Media Selection £ 5Lk ¢
a. Neutralizing additives (i.e. Tween/Polysorbate, Lecithin, etc.) are utilized to neutralize

C.

inhibitory disinfectant residues transferred to the swab during sampling that might
inhibit microbial growth.

A AT ngs CanntiR /2R AL RS . BRWERESE) AR BORE A (A #2141 B

R LA 0 12 ) 5 B 7 C W%% Al 2l A

For a broad-spectrum recovery of microorganisms, utilize a nutrient rich general-

purpose media containing neutralizers (i.e. MLB, MLA, etc.).

ﬁu;clﬁltlﬁcf“mai}"ﬁiw RZAE S EHAF (i MLB. MLA) 5005 &8 710
Hﬂiﬂ %%%o

When targeting fungal populations only, it is necessary to use an appropriate fungal

media such as Sabouraud Dextrose or Malt Extract media. It is beneficial to use an

antibiotic (i.e. Chlortetracycline) which will help to selectively inhibit bacterial growth
and restrict the size and height of colonies of more rapidly growing molds.

AR ADUE X FCR AR, 7 B IE A R R, A0 RO W B I 35 R 2 e
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PRI IR . RIDUAE R (e R) BAmA, XA BT EF
2y 2 A IR A B PR A ) T T 9 O R/ AT R R

d. TSA w/5% Sheep Blood Agar is beneficial for cultivating fastidious microorganisms.
TSA 5%47 =F L3R IR R IR 3 ot 1 5 2 B 8 SR U E I B 77

e. Mac(_:onkey Agar Is used for the isolation and differentiation of Gram negative and
enteric organisms.
22 FREI\ER i 55 7 2k FH T 2 =2 PP o A0 i 3 Sl A P 1 23 B AN 34k

f. RODAC plates and Hycheck slides are used for the detection and quantification of
microbiological contamination.
RODAC #5411 Hycheck 2% I T 2E i S e AT E &

F. Analytical Procedure %) ¥t /72

1. Approximately 100 ml of sterile media, MLB or other suitable media, should be aseptically
added to each plastic bag containing a square sponge swab. Mix or swirl thoroughly.

%) 100ml WK%, MLB B EE B FRE, BT RER R T8
BHR, 7o & BUR e .
2. Approximately 10 ml of sterile media, MLB or other suitable media, should be aseptically

added to a sterile container to which the swab and its transport media are added. Mix or
swirl thoroughly.

2y 10ml LR iEFR4E, MLB B e Y377 0E, A O CE B L H R ia i 57 2R 1)
TR AT IR B

3. All swabs are incubated at 25<€- 30<€ for at least 14 days to allow for the resuscitation of
potentially stressed microbes.

P4 T1E 25€- 30€ 5774 14 K, [ HBAE MM H1 I E Y45 DR

4. Hycheck slides and RODAC plates should promptly be incubated at 30-35<€ for 2 days and
then 20 € -25 <€ for 5 days. Longer incubation times may be required when contaminants
are suspected to be slow growing. Check plates daily for colony formation to minimize
obscuring visualization of smaller colonies by over growth.

SB[ Hycheck 45/l RODAC ffAE 30-35€ 78701597 2 K, SRJGTE 20 € -25 € 15 9%
5K. WERAHRETHAEKSEE, WATREHEE KA, AR AR IR Wi
GeWtE oL, VLA BN 7 AR KDL
a. Count and record the number of colony forming units for RODAC plates. A
representative of each colony type should be picked and re-streaked for purity and
subsequently identified.
P57 IFIE T RODAC E L BVE Mk, S pTA B v S0 i Auff .

b. Count the number of colonies on both sides of the paddle for the Hycheck slide. Report
the colony counts for each side of the paddle and a representative of each all colony
type should be picked and re-streaked for purity and subsequently identified.

TH5E Hycheck 26 MUK R v 25, o 3 25 ok PR U R v TH B, SR B P A ik
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AL B AR 25 5E .

5. Check all swabs/sponges daily for turbidity and subculture for isolation as turbidity is
observed. All subculturing must be performed under LFH or BSC. If container does not
allow for turbidity observation to be made, then subculture all environmental samples
between Day 5 and 7. All environmental samples will be subcultured following day 14
incubation regardless of previous subculturing.

TR BN AR TG ME, WK IR 7 B R MR IR . TR R AR SR 20

£ LFH 50 BSC 47, WR AR TIE WG BRI, WK BT a M85 AR A 5% 5 5-7

Ko TRZHRGEMEETR, rARSIRNEEALE 14 REFRZ )5 B EHAT MR
6. Subculture all EM samples onto a combination of non-selective media (i.e. MLA, etc.) and

selective/differential media (i.e. MacConkey agar, MEA, etc.). It is recommended to

include TSA w/5% Sheep Blood Agar as one of the differential medias for subculturing. A

minimum of two agars should be utilized, 1 must be a nonselective agar.

R EM AR 2 — i Feth s gedk (A MLA 25D M/ 2 R o 2t

(B ZREgEE, MEASS) MG, EBCKESH TSA 5%48 ML EE IR 1Ry Fi %

B ZE R IR IR 2 — o /DB 2 FhBIR, b — Rl Ji e o et

ViR

a. Fungal media should be incubated at 20<to 25<for 5 to 7 days. In some cases, extended

incubation times may be appropriate, but generally not beyond 14 days unless there is a
specific scientific justification.

FUH BRI NAZAL 209 25 iR 5-7 Ko A FIEHERKIHFRI ], (HIEF H
BT 14 K, A ETIHRF AR FH RSN
b. All other culture media should be incubated at 30<to 35<for 2 to 3 days.
P FE R IR N AZAE 309235€ F5 57 2-3 K.
7. Re-incubate all cultured swabs until the full incubation (14 days) timeframe are met.
BEFRIA ORI T B2 2 23 FRN A (14 )

8. Incubate all negative controls, such as system controls, media controls, under the same
conditions as the sample.

KSR E R KRR A AR RIREAR, MRSIEGIRE . BRI,
9. Process and incubate submitted collector’s controls under the same conditions as the sample.
SR FH -S54 A AH [F] ) 2% AT AL B AN S 7% P4 2 R A28 A IR A

10. Perform microbial characterization and identification following USP <1113> Microbial
characterization, Identification and Strain Typing, as guidance. Typically, rapid
identification systems (i.e. VITEK) are employed after primary screening and
characterization are performed. Other identification platforms such as DNA sequencing
may be beneficial if acceptable identification is not obtained through biochemical testing.

¥% USP<1113>flAEWIZRAE . 4 ) R o T BR SS U E Wt AT RAEFAN L 7). — Bk
U, VP MENRIEZ FEMHES N RS (R VITEK) o w5t Ay
MRTCIEE R B2 i m g5 1, He 907 6 W DNA IR A] e 246 A Ak
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14. Chapter 10: Inspectional Guidance %"f“% mEES

A. Microbiological Issues for Inspection of Pharmaceutical Laboratories 245256 % 4 25 i A= 4)
i) gt

The following topics should be reviewed and evaluated during an inspection of a
pharmaceutical microbiology laboratory. 75X 24 ¥ 1l 4= 4) S B a8 AT K A T[] B A 8 A PP Al
LA~ 5 1 -
1. Finished product testing using USP or Non-compendia method

ik Y USP B 24 5 32460 I Bl

2. Review the original results for the following: sterility, bacterial endotoxin, microbiological
examination of nonsterile products: specified microorganisms and enumeration,
antimicrobial- effectiveness test, bioburden determination, water quality control testing.

aE LRGSR TCRtE. MENER AR W BEYIIREE i AT
B RIS A FENE KR .

3. Method Suitability (sterility), preparatory test (bacterial endotoxin), validation of method
used for bioburden and water analysis

JEEMNE (BED - R (HENEER) « BV AENK R IE

4. Reagents and media- proper storage, expiration date, and growth promotion
AR PR TS M N A BRI R AR Kk

5. Equipment and Instrumentation- (Steritest, manifold, automated/molecular identification

system, Vitek, isolator and bio- decontamination system) review calibration, maintenance,
validation (1Q, OQ, PQ)

BRI AS (Steritest LIE I RS, BUE W B3 TR RS, Vitek RG4E.
B B s ARSI R G, BERK. 4557 KAE Q. 0Q. PQ)

6. Sterility testing area design, operational procedures, monitoring, aseptic technique,
gowning procedures, proper sample container disinfection, surface/air monitoring, HEPA
filter certification, etc.

TEMAX BTt BEFE. WA, THEEAR. ERERF. &4 E IS HETE.
KW, HEPA I3 jE 2431F 4%

7. Method description, modifications, and verification along with recording of sample results
and appropriate review and evaluation by management

JRERIE . ABUCRHRIN,  LURAE fh 45 R AGIC SNV BN D103 24 5 A% S5 1A

8. Qualifications, training and identification of the personnel conducting each step of the
analysis

PATRE— D i N RIBEA . BT S R0

9. Qualification and training of management to critically review data and interpret its
significance

N S P W A 2 B 1 RS AL
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10. Microbial specifications set for raw material, finished product, water bioburden, and EM
for analytical areas. Note: During pre-approval inspections questions about the
appropriateness of finished product, raw material and in-process specifications should be
discussed with the Center reviewer of the application.

JRBE B KA EM X EM B BRERRE. 1. /£ PAI K& ifa),
KT Rulh JEARHRT 458 BT AR AR I I 24 M ] 0K 5 PG (CDERD 1R R BT R} B
VP ST i

11.Integrity and accuracy of the laboratory information management system (LIMS) for
microbiology data entry, review and approval

T AR . G BRI SR =5 R
ARG (LIMS) 56 B AR

12.Selection, handling, and storage of Biological Indicators (BISs)
AR (BD HIEEE. ALFEAIEL

13.Private (contract) testing laboratory quality agreements, data review, and associated
problems; Have there been any changes in contract labs and why?

RN (EFD KMSLLe =i, BE s e s, &FsL8 =206,
A2

14.Proper use and control of In-vitro diagnostic test kits, positive and negative controls,
interpretation and reliability of results

IEBAAE AN SR SN2 Weiakar &, BHAE IR PR B, 45 5 A R A ] S
15.Risk assessment of microbiological results for non-sterile products
ARTC B 25 i E D 25 R B XU A

16. A list of the entire laboratory’s microbiological data deviations (Out of Specification
(O0S)/ (Out of Limits (OOL) results) and Corrective Action Preventative Actions (CAPA)
since last FDA on-site inspection

H Lk FDA BL75H6 B DASKRAEAS Sty = O 80 i 22 16 5. Gibs (00S) [l IR
(O0L) #iR) ML IE 5Tt (CAPA) 5 H
17. Stability Testing — sample storage conditions, missed sampling dates, etc.
R AR I —FF SR AP 2 A I PR H S
B. Microbiological Issues for Inspection of Pharmaceutical Manufacturing Facilities 24 i 4 7= 15
it o 2 e R A 2 A i et

The following topics should be reviewed and evaluated by a microbiologist although some
aspects will also be covered by the Consumer Safety Officer during the inspection.

BRI P 2 E RN ER A L, BEREHIN, EDE KN EE I LR

7] 7t

1. Product sterilization or bioburden reduction stage and validation- aseptic/filtration, steam,
ETO, radiation, and other chemical processes
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77 it K BAE ) B BB BB IE—E AL I . 7897 ETO. fEST A e T
2

2. Depyrogenation- dry heat ovens for glass containers, wash/rinse for stoppers, adequacy of
validation using spiked endotoxin, recovery studies before depryrogenation, filtration and
column applications

LI T B SIOAE . T2 TR el SR nbs s R e ot
SR 2SI AT B ITUSCRIF 7S L 3k dnE R £ B A 8

3. Environmental monitoring- Types of equipment, calibration, operation and maintenance;
surface, air, personnel and water; critical work areas for aseptically filled products (1ISO 5,
isolators, etc.); surface contact, surface sanitizer neutralizing media (e.g., TSA w/ Lecithin
& Polysorbate 80), observe sampling technique, sample must represent
dynamic/operational conditions, and trending/CAPA.

IR IR — % R 3G ERAERZEdr; R, =R ANRAUK; TR &

B TAEIX IR (ISO 5 2%, FEBsasss) ; Rimfefh, RmmK@EMPAREIEE (Fla,
TSA W/URRE G AL 80) « WIELHUREFIR . FEM LI BB NBAT M, DL
S HTICAPA

4. Process simulation (media fills) studies - growth promotion testing to include when is it
performed and which microorganisms are included, who is responsible for reading turbidity,
volume adequacy in the product containers and accountability of product containers during
and after incubation periods.

T2 (BRI T R— KRS, A AT, AURLriEy), 555
FGWERTTIRBORE . A ST AR R R, A s AT SEE

5. Disinfection and sanitization- agents used (sporicidal?), preparation problems (over
dilution); applicator (i.e., mop, spray. aerosol), time of exposure, areas of contact,

supervision; residues, UV lights, water systems, filling equipment, work surfaces, process
columns, verification and validation

KT G GRAEFR? D, #ERRE GLEMB ; ITHEE (R
. BEEAL BB« BN AL, R, BB, AT KRS
ERR WA TAESRI. T Z2HME. Ml S5

6. Room design and Equipment- accessibility for disinfection and cleaning; aseptic filling
critical area; HEPA filter certification and maintenance, air flow patterns/smoke studies,
change evaluation/re- certification (rearranging cleanroom, adding equipment, HVAC, etc.),
test during dynamic/operational conditions with maximum number of personnel in place,
personnel and equipment flow, room differential pressure and temperature; adequacy of
primary and secondary barriers

S IR AT B —TH BE AR W ) etk oI RE OC B X d8;  HEPA T JiE A5 A UE AN 4
P, AR AR RS . AR PSR IE Gl XA, 3. HVAC &)
ENAIEAT A T RN REEE LT, NRARRR, 55IAEZEMERE: 4
AR IR o 15 2 L ) e o Mk

7. Water purification and delivery system: vulnerability of distillation process, RO, deionizers,

cartridge filters, etc.; UV lights, dead legs, biofilm; corrosion (heat exchangers); waterborne
microorganisms (nanobacteria) and endotoxin production; cold system problems,
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disinfection problems

KA AL RSt BT 2. RO, £ 1d. FAULIERSER S HIMT
FUE . VI, Rk (BAagHds) o KAEREY) (QPKAR)D MNFRNEK: %
HARGL I, 710 &

8. Personnel- training procedures for aseptic technique, gowning procedures, cleaning and

maintenance personnel training for ISO 5 room entry; glove and garment monitoring
procedures

N R—THEBARENREFE . AR S 4E BN L #E 1SO 5 2% X sk 55 )l
TE IR 1 Ml e A e

9. Product sampling: a representative sample is selected based on lot size as per USP <71>
guidelines; quantity per container & units per batch, sample storage (time and temperature),

sampling port sanitization or sterilization problems; be aware of skip lot testing on raw
material.

PR . 1% USP<71>457g 1 Ut e B A UCRIERE i BB RE&EFE™
PEECRTECE R, AR CRFIRDRIR D« BORRm K B 35 s T @R
Bk At Ao

10. Maintenance records- determine dates, and location of equipment failures or out-of- service
equipment that may have an impact on microbial contamination of product; looks for signs
of roof leaks and water stains on ceiling panels, the degree of dirt and dust accumulation on

supply and exhaust vents. Ask about new construction, plumbing or air handling system
and the reason for change.

YEFP 0 s—f g H SUIFIRT B 5 0 A 00 G il R Ve B A L Ss AT RO s A
RAEM BT R TOMR AK BT R, B0 BRSSO AR AR R, iy
BT I B AR B R g R AR SR A

11.Compressed air systems—sterile process air, microbial particulate filtration (0.2 pm,

hydrophobic), condensate causing blockage and microbial growth, routine point-of-use
sampling, maintenance, filter integrity test

RS RARG—LW LA, WEDPRIEIE (0.2 pm, K , AE) TR
MG, E R SRE . 4B I RS e B It
C. Sample Data Review — When all results are negative ¥ i 54 ¥ 2% —i 4 45 5 8 B3 1 i

The following should be reviewed when all the firm’s sterility, nonsterile product and/or
environmental monitoring test results indicate no microbial growth for validity and/or accuracy:

MBRAF A LERE . JETCR ™ /B IS R BoR e ARK, RAETH

2, BN B A

1. Media- growth promotion; adequacy of the documented pH; low agar or broth volume in
container, incubator temperature not set correctly; improper medium storage after QC

(crystals from freezing, inadequate mixing prior to dispensing, agar plates dried out during
incubation, etc.)

R AR Pridsk pHERFE21E; Fah Rz AR D, SRR
JEBEAILR; QC ZJRIGFREAFIANY GRURNT A, 3ATRE AN T8, HiFr e
BRI )
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2. Method suitability testing- validation for sterility; preparatory testing (BET).
Appropriateness of neutralizers, product dilution, filtration; presence of toxic chemical
contaminants in the water used to prepare the buffers. Not following method (excess of
product added to broth during test but not during suitability testing, etc.)

JrikE MR — I E: AN (BET) o WA, ke, o g f)k
1 RGeS K S AR AR, A"y IE EERIRERZ A
LR, ABAE TV R A, A

3. Improper tube or agar plate examination- check filter surface on submerged filter
membrane (mold budding); surface film, light hazy growth in Thio broth, microbes settle to
bottom of tube, pinpoint colonies (microaerophilic); medium not inoculated. Review
disinfection process to assess the potential of antimicrobial residue being introduced during
sample preparation; Review gas used for Isolator sterilization with medium inside chamber
to assess the potential penetration into liquid broth and/or test product packaging.

WEBIRFES & A SRR BEE LIRS R (HEREAEK)  REK, £
ARz PR A, TTRE BB R, RS s (WA RE) « K
FERMEFRAE . WATHEELZ, TRASERE S i S A IS D0 BB CE S R A B . R
T oG 125 i P )5 9 A A o 10 i KT U, PR R 5 AT BE @ BE N U iz A/
B A e

4. Bioburden - Review the products bioburden for the presence of fastidious microorganisms
which may require inclusion of special additives in the medium, such as halophilic
contaminants in bicarbonate or high salt products need medium supplements with essential
salts for survival. Where appropriate, the laboratory extend incubation time to improve the

detection and recovery of fastidious microorganisms as part of their environmental
monitoring program or part of investigation.

LT A AV, B A A AE R EAERE TR A IR RSN
HOXETR BT, A5 D R S ek B vt 7 it o O R0 eV 7 5 A /5 R R SR A T8
ARCEAF. I, SIS AR IE K TR 8] DR o 7 B Ak e A el 2,
HAE N HIASG I ITH i — 7, SORE R —#87).

5. Water test method- Evaluate the length of storage and storage temperature for collected

samples prior to testing. Evaluate the type of collection bottles and their compatibility with
the testing, for example endotoxin testing.

PRI ITE— VPG R AR B S AR A I 2 BT R I ANAE IR B . T T A i R e
M, ZEVPAEIERAIRAY, R S MR A 2 1k

6. Adherence to methods - Review data for adequacy of incubation time (for example 14 days
for USP <71>), temperature (USP required temperatures) or appropriate media usage.

KRBT IR AR, BEREIRNE (Bl USP <71>25K 1) 14 K) . iE
(USP ERAGIRE) /& AWy sis f I £ d =

7. Worksheets - Review possible falsification or incorrect entry onto worksheets or
Laboratory LIM system.

TAER—H 2 B AFAE DI BAN IEFf S N IC R BUSRS0 % LIMS R SE 1) ] ged:
Compare LIMs database entries to the analyst’s laboratory notebook; Phrase the question
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“When you get a positive test result....” not “If you get a positive test result...” Inspect the
laboratory refrigerator or freezer for evidence of stored sample isolates. If they lyophilize
sample isolates, ask to review the spread sheet data storage directly from the computer
screen; hard copies could be obtained later. Review the Vitek or Micro Id isolate log book
for all microorganisms identified and work backwards to the product lot number, filling
rooms, equipment used, components or raw material used for that lot. This may allow you
to find other lots associated with the contaminated lot.

1 LIMS Hdfa 2 s N BE 5 A5 3 i SE 6 S 10 AR AT UG, 30 ) PR R I 45 28] [
PRI ZE SR ... AN E R WERARA B AN BRI ZE 2R L G SRS S KA B
A, AT IRE 2 SRR . G SRARA R S SR T, WK E
FRAE WL B DA A AR R AR, T DARE S EOR AR Aok . A Vitek BY
Micro Id 7 &) H & o B 28000 R B ZE YD, SRl Gt 5. WERENR] . BTH]
# ZA T ORI EEOR . XA AR S LR R B S 52 Gt A G E At

8. Personnel- review training records, personnel qualifications and experience. Observe

analysts during sample collection, preparation, etc., and look for errors which may inhibit
microbial recovery.

NA—tae AR IdsR . NABRMALK, 7EFEmICEE. fl &S E i AR,
TR RE AN E Y S R R

9. Laboratory - Visit the microbiology laboratory and look in the refrigerators, incubators,
look at discarded plates from that day’s work or request speciation log book and determine
if microbial recovery has occurred, but not recorded on official worksheets or entered into
LIMs. Determine where plates or other growth media are stored pending microbial
identification. Review available plates or growth media to determine if the findings match
those documented in the laboratory records.

KIS —AEWEYER S, EFEMRTARIKE. BIRM. KA, BER
A MR EICA, HERS G RIMEY, WEAERA LR D5
SR LIMS. i 2 B ) 4 0 AR S B R IR FEAF AL B . A A I PR s R 2,
T E B BRIV 5 906 A0 sk PSR N & — 2.

D. Sample Data Review — When Microbial Growth Is Indicated & 4 5 1%
el
When you encounter inspectional evidence that the firm has manufactured a microbiologically
contaminated product, the few suggestions listed below should help you evaluate and proceed

with this information. It is recommended that this evidence be communicated with the lead
Consumer Safety Officer on the inspection so that appropriate communications with the
responsible compliance office and the Center can occur. In addition, the Consumer Safety
Officer can assist with the inspection of the manufacturing operations.

W RARESRUE AR WA w4 T 1 S 2 BTG Gy, DUT LS SORAT B TR0 28
AR BT YRS AL . WS TS A B R T 7 e BT, XA RE S Tt
EII o BAOBAT S G IS . BeA, W PR a2 A B R DR A P R T T P B A A
1. Documentation- Review and obtain copies of all records for lots indicating contamination;

determine if there are other lots manufactured either before or after the “bad” lot(s). Review
all associated activity and equipment related to the contaminated lot. There may be

WAL
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common water sources, mixing tanks, piping, raw material, sterilizers, filters, etc. that may
have been cross contaminated and transferred microbes to subsequent lots of products.

AT SR — I B s G L BT A DSk B AS s 0 AR <A R HLRET S
el T eI IS 2 RO SRR T A TGS A B . AT AR Al K
WatE. BE. JFRL Kide. IESREEAS 54 1, B S a8 it
Ko

2. Validation - Review current established validation studies for product/component
sterilization (disinfection for non-sterile products); has there been any equipment changed
or modified; has there been a change of personnel or training; any new source material for

equipment (vent filters, gaskets, filter manufacturer, etc.); any processing changes or room
modifications, construction elsewhere in the facilities, etc.

IO UE— B A% AT O 5E IR A K S0 UE IR mo2THE) 3 RO A SR
HEdus; ROA ANREBUEINRTE, W& HAHRIEMEL (FpREs, R, o)k
WA RNA LA RBGE . BN e T A G TR

3. Environmental Monitoring (EM) - Review of environmental monitoring (EM) procedures
and results for manufacturing and laboratory area- would the product contaminant grow on

the EM medium; was the product contamination found in the manufacturing area; growth
promotion potential of contaminant in other medium (i.e., TSB and Thio)

A (EM) R BRI (EM) R AR 7 b S s [X ek ) 45 SR — 7 it V5 %
PIfE EM Bi9R3E ERGAK, REEL KR dhisde; T9RYIEL ek
ERAT RS () TSB ML) .

4. Speciation- Record and copy the method of identification (i.e. API, Vitek, etc.). Determine
if there were possible secondary contaminants that were not identified or recorded (check
original plates, or isolates); verify accuracy of entry into the LIM system.

YR e SEA A H S 5 73 (B APL, Vitek 25) . ffiE /&5 A AT R R R IlEkid
TR RIS TRER S B 5 AR LIMS 2SI E0R P .
5. Source of potential contamination — Determine the potential source of contamination, which

may include Staphylococcus (skin, insect, etc.); Pseudomonas (water, plants, etc.); yeast
and mold (spores) (environmental)

BT FRUR—R e IEAE TS Gk, T Re iR mi A BkE (k. BHRE 5 |
B OK. HY5E) o BRNER BT A5

6. Investigation Report — Review firm’s investigation report of microbiological out of
specification (OOS) test results; source of contamination; where there corrective action(s)
taken; if any repeat testing performed; batch disposition; does it include related lots and
ancillary systems? Was the product rejected or released? If released ask why? Evaluate
justification.

AR S —F AT MBS (00S) 48 RiEait; SYCRIE; 2RI T
AIETEM: ROGAEIRN,: #MLOE: SO OFHEICHHREB RS? P aiElod
AT 1?7 AR TBUTE IR A7 PR ILE .

7. Product Test Failure - When a firm has a final product or in-process test result that indicates
a failure (USP test failure, OOS, etc.) ask— Were the results due to laboratory error or a true
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process contamination?

72 i RO SR T — 1 SR — A m) A A B B P A 0 45 SR s AR I CUSP A U 2k T,
O0S &) , i in]—&5 F i Ry S 3 F iRl 2 ORI L 25 4y ?

8. Focus Areas - During the investigation, there are two areas for the review to focus: the
manufacturing site and the laboratory that determined the OOS result. The investigations
may run concurrently between manufacturing and the laboratory. For ease of review the
questions listed in #9 (below) deal with laboratory data and those in Section E concern the
manufacturing review. The laboratory section covers those questions that should be asked
for a critical review of the microbiological data accumulated for sterility failures, non-
sterile medical product failures, etc. Section E covers the manufacturing area and is divided
into aseptic manufacturing (high risk) and terminally sterilized products (low risk).

FE IR —EA B IR, AU EOGE: A AR O0S 45 R K S = .
AILLRI SRS A A P S % . N TAE T A%, A4 (LU 55 9 25 R 41 n) i Ak 3
S E AR, 4% E WA E A P SIS R B T B r) X T T AR SR UL
AETC R i WSS R ARG E DA (R B R . B TTREN AR PR AU, A N TR AR
7GR FIZ i KB RS D 77 i

9. Laboratory Facility and Analytical Review SZI6 5 314 Jiti F173 b7 5 #%

a. Review QC records for proper/validated sterilization of all equipment and media used
during the sterility test method: manifold/ Steritest; rinse fluid, culture media, canister
Kits, etc.

H k% QCidsrk, AA WAL o I FH BT A W& MBS IR R R A Al s /14
WUERK B BUE Steritest ke RE0: YR, H59R%E. HERACETHSE
b. Review the EM data acquired during sterility testing (i.e., settling plates, RODAC),

simulation system controls, etc. What are the microbial species and their determined
normal habitat (i.e., water, plants, people, etc.?)

AL EAE (WPikEE. RODAC) | B R Gl G fE iR 151 EM 4.
WAV RAT 2 & R R A AR ok, . AN5E? )

c. Review training records and qualification of analysts performing the test; interview
and/or observe analysts
R AT IR A58 53 RS UINC ST BEAK IR s A 56 53 3R 4T 10 o) A1/ 0 5

d. Review the qualification of the bio-clean room facilities or isolator chamber used
during testing. Are there any leaks in the gloves, improper sanitization of product
container before placement into work station or isolator? Has the isolator been
evaluated for leaks?

R A T FH ARt v = Wt S B A A . FERGAMIN, 7 AR
N LAEIA) SRR B 4 AT 2 5 K AN 2 B i and s vEAh 2
e. Review cleaning and sterilization requirements for reusable glassware and equipment.

Poorly cleaned glassware will make sterilization of equipment more difficult and
possibly shelter trapped microbes from the killing effect of the sterilant.

7 B AT ) BB A AR AR5 T Vi MK B 5K . B ACIRIETE A R & R 30X
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K AR AE,  FF AT RECRI I E VAR K R AR E A A HOR K

f. Review laboratory areas used for sub-culturing the sterility test medium onto
enrichment plates. Cluttered work space or un- sanitized surfaces may cause plate
contamination.

A TG T DM R R A RS S T M b 5 RIS P P A S 6 = X, A S T A L B
R KT Al e 2 T BT TR0 S

g. Check the original plates used for isolation for possible pre- existing contamination (i.e.
growth in non-streaked locations on the agar surface, subsurface growth)

fad o BN TR R ats, BEZ G AT REEE A ATatgas e (B, fEBARRIEAR
MO EAK, Rl AR

h. Check to see if the medium had been recalled or has had past problems with
contamination during manufacturing.

BT A BRI A [ BE 2R 7 i a] 8 2R T G ) il

i. It may be necessary to perform a genotype identification on the two isolates (product
source and manufacturing area isolate) if they are the same species.

AR D EAE 2 i B4 B AT BRI B S e G SRR AN AR = X I ),
BHERNE—ME
E. Manufacturing Facility Review & 77 5 jiti 16 75
1. Aseptically filled pharmaceuticals ¢ i #E 5 254

a. Check environmental monitoring (EM) data taken from production areas and the
testing environment (i.e., S-T-A, settling plates, RODAC, etc.) for microbial
contamination that matches the microbe isolated from the finished product sterility test

R AP XA S (R STA, JTFEAE, RODAC 45) KA Il
CEMD Edls b st 2R 005 e Gl 55 AN BSEit JE PR RS U P 70 8 H SR B A 2 TR AR AT
If no microorganisms are detected, check the adequacy of the EM method used during
manufacturing for proper sensitivity and applicability, for example

A AR, AR AR IR BT EM D7 VA 78 o M e 15 L& R B8 11 R A A
WY, i
i. Are they using proper medium (i.e. non-selective medium)?
S T AER TR (R, Rk IRt) ?
ii. Have they performed growth promotion?
e M AT TR AR ?
iii. Did they use appropriate incubation time and temperatures?
S T AT )8 TR (AR 2
iv. Are they sampling in the appropriate room locations, during dynamic conditions,

longest time between cleanings/sanitation and at frequency to assure reliability of
the results?

e TR I B AL ELIURE, FEBASSRAE T, i B IR i K 8] R AT

FDA Z5¥15k 4 %) F M Rev.02 20200825 AU S Fi%: JULIA T 100/ 118



Foob AND DRUG ADMINISTRATION Revision fa#: 02
OFFICE OF REGULATORY AFFAIRS Document Number: |Reyised:#&i7 B
Office of Regulatory Science XG5 20200825
FDA N HE 5 A SR ERIE A S ORA.007 25 Aug 2020
Title HRA%:

Page 71 101/118

Pharmaceutical Microbiology Manual Z54t54=4F it

R, WRIREE SR BRI FEME?

v. If they recovered an anaerobic bacterium from the sterility test, (Thioglycollate
broth) do they perform EM for anaerobic bacteria?
A0 SR N B 6 o (e A 3B PRARCA S 2 75 0 DR AR TR 3R AT P45 M 0 2

b. Have they performed a filter integrity test on the membrane used for the product
sterilization? Review the products pre-filtration bioburden levels to assure that the
concentration of bacteria in the bulk has not exceeded the membrane filtration capacity
that was determined in their validation studies. Have they changed the source or model
for the membrane filter cartridge used in the process?

AR K T (B AT 1 I B e BRI ? A A S T AR S K
T DR 2 1 A P32 V50 A B A LB MR AT 98 v i E R B RE 7)o A T 2 P A AR
PO A SRS Bl Y 2

c. Has the firm manipulated or excluded some of the data used in the final QC report?
Perhaps raw data was averaged to bring the bioburden count below the alert or action
levels. It can be helpful to request electronic Excel sheet version of data, to allow

sorting (by frequency of organism, location, etc.) and trend analysis; hard copies can be
requested later, if necessary.

A A B IR EUMER 1 &2 QC i d i — Lo dln 2 VR R Bl - F I E 45
T BUR T E R EAT IR . R G T EXCEL RAS A 8, Ui
BT CREBAE R BAIR, B S) FIaH i, B ] DI 5 ZE Rt
AR5 E A

d. Review the media simulation studies. Did the microbial species recovered in past
simulation studies match the microbe(s) recovered from the current product test failure?

R B REFRHEAAURE TE o £ LLAT AL 7T P Bl A= 02 15 5 R itk
W W B A AR DL A

e. Has there been a change or breach in the personnel barrier system to protect the
product? Were there any interventions by maintenance or other staff personal during
the manufacturing of the contaminated lots? Review glove/uniform monitoring results.

P ORI 7 il BN 035 B 2 8 T A AE AL BRI 7 B9 Sedtb R A = i R
HAYEY N R TAE NI T? RS T8/ AR AR A il 45

f. Review the antimicrobial effectiveness challenge studies for the product if it multiple
dose. Where there any changes to the container/closure component source or
requirements?

LA 7 AR RO BRI T o 25 2 PR 2E 5 R RS SR AT T A2 4 ?

g. Were there any changes to the disinfection procedure, reagents use, new personnel,
application, equipment (mops, aerosols, etc.) etc.?

HEREF . WA AR, MARE. B8 EE. SEFS L0 H A
2. Terminally sterilized drug product 23 ‘K B 24 i

a. Check autoclave validation studies for sterilization process- cold spot, heat penetration
(challenged inside dry tubing, connectors/caps/stoppers, largest liquid volume, etc.),
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F.

changes in chamber load configuration, etc.

R K L2 s K T s IS IE T FE—% il AVE (FETIRVE N 18R
Wl TIET . NI ERRSE TR « N RS SE

Check maintenance records for house steam, records for autoclave repair, new
plumbing

by AR e B LS, mOKE s gEBils, WieEiE

Check Biological Indicator (Bl) information- improper storage of Bls; changes in the
culture (inoculum level and/or Bl organism species) and incubation parameters

KA AEYITE RS (BD B R—EVIRRmEFEA S, By GEMUKFM/E BI
WA R RS HA 1L

Evaluate the heat resistance characteristics of the microbial isolate found in the product
during sterility testing and determine if it can survive during the process conditions,
review product container/closure integrity data and possible recent supply source

changes to vials or rubber stoppers; check possible post sterilization package integrity
problems- mostly medical device issue.

PP AR T, 7w BRI A o B Ak, IR R E AR R
PR RN, R A A P A e A DA S G MR e 2 ARl T
REMIBERI T AR AL s Ao AT 3 i B 3 g BV Il R — [ A B ) 32 22 )

Inspectional Elements listed in the six (6) Inspectional Systems covered by the CP 7356.002
that cover ONLY Microbiological Issues ££ CP7356.002 ] 6 /M6 7 £ 4t vh it 41 G 2
AR T AE P 1) f

Some of the key coverage elements in five of the six Inspectional Systems listed in FDA

Compliance Program Guidance Manual Program 7356.002 that relate to microbiological issues.
Some examples are included for clarification. (Labeling system not included).

£ FDA &} H 45 5 T 11 7356.002 1 471 H (1) 6 M & R 5T A 5 AR # E R 5HEY)
WA 5. AL TR NETE IS (AMERZE RS

1. Quality System Ji &4 &

a.

b.

Discrepancy and failure investigations related to manufacturing and testing: are they
documented, evaluated and investigated in a timely manner; including corrective
actions where appropriate.

PRI A KRR AR, ST IR SRR 3 2
RO R

Validation: status of required validation/revalidation (e.g., computer, manufacturing
process, laboratory methods).

BE: SR FIE TR KRS (e, tREAL, AR TE, RRE IR
Training/qualification of employees in quality control unit functions.
RS G LI BRI B RN E

2. Facilities and Equipment System & Jiti f1% £ £ 4t
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a. Facilities 15 it
i. Cleaning and maintenance
B AL
ii. Facility layout and air handling systems for prevention of cross-contamination (e.g.
penicillin, beta-lactams, steroids, hormones, cytotoxics, etc.)

By 12 BT R A2 AL B R G (BIanE &R p NBEIRSE . KMEEE. 1%
B MpEESE

iii. Specifically, designed areas for the manufacturing operations performed by the firm
to prevent contamination or mix-ups

s FTRAT I A PR R R R v BRI 15 B BRI I XI5

iv. General air handling systems
— A B R G

v. Lighting, potable water, washing and toilet facilities, sewage and refuse disposal
MR ARHK S TSR I i e, 5 K AR AL B

vi. Sanitation of the building, use of rodenticides, fungicides, insecticides, cleaning and
sanitizing agents

J DA, KB ARBE ARG TR A R A
b. Equipment ¥ %%
i. Adequacy of equipment design, size, and location
i At k7 5 SN AN I VAT §
ii. Equipment surfaces should not be reactive, additive, or absorptive
WA RMANAZEA SN A SRS

iii. Appropriate use of equipment operations substances, (lubricants, coolants,
refrigerants, etc.) contacting products/containers/etc.

& S A A A A B B B G v 2R 700504
iv. Cleaning procedures and cleaning validation
T AR e AN v S0 E
v. Controls to prevent contamination, particularly with any pesticides or any other
toxic materials, or other drug or non- drug chemicals

B tvs 4y, JCHARRATAT R R BT e B iS4y, s e 5
2y A S o S G B
vi. Qualification, calibration and maintenance of storage equipment, such as

refrigerators and freezers for ensuring that standards, raw materials, reagents, etc.
are stored at the proper temperatures

WP RIEMZEY, i fRnt s . PRk, WSS iR e
[RIUK AR ANV AR
3. Materials System ¥k} £ 4¢
a. Representative samples collected, tested or examined using appropriate means

IS 2 TR AR . R Bk AR VA i
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b. Testing or validation of supplier's test results for components, containers and closures
WGy 255 5 PR A L e R 0 2 2R 0 X B

c. Rejection of any component, container, closure not meeting acceptance requirements.
Investigate the firm's procedures for verification of the source of components.

BN AT S IR ER ALy . B As . R E o w0 RIR
RIRE 7

d. Appropriate retesting/reexamination of components, containers, closures
PG s WP AT IE 2 0 2 A A

e. Water and process gas supply, design, maintenance, validation and operation
KL ZARRIMERL, Wit 4Ed7 . WRAEFEtT

f. Containers and closures should not be additive, reactive, or absorptive to the drug
product

5 i MV P 2% AN RO 24 A AT RS S S B W
g. Documented investigation into any unexpected discrepancy
0 SFRHATA =A 22 57 1 i 2
4. Production System “£7= 24t
a. Training/qualification of personnel
N GBI BEAR IR

b. Validation and verification of cleaning/sterilization/ depryrogenation of containers and
closures

5 e MV AL 25 BT Vi K PR iR SR IE AT R DA

c. Established time limits for completion of phases of production (i.e. microbial growth
potential of product)

FESTA P BRSE R BR CRI i BB A K 1)

d. Implementation and documentation of in-process controls, tests, and examinations (e.g.,
bioburden determination pH, adequacy of mixing)

SR PR AR (Bl A R pH, a1
e. Justification and consistency of in-process specifications and drug product final
specifications

AR AN 24 il B 2 T AR AE Y TR TR AN — 21
f.  Prevention of objectionable microorganisms in non-sterile drug products
875 L= AR T BT 245 it B 0 TR
g. Equipment cleaning and use logs
wETEE AT H &
h. Process validation, including validation and security of computerized or automated
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processes (i.e. simulation studies)
TEKAE, AR EALEE H sk T2 IR 2 A R CEPRLROURTE 70D

I. documented investigation into any unexpected discrepancy
WA B AN I A

5. Laboratory Control System S 2 4% ] 22 4%

a. Training/qualification of personnel
N A BRGNS IR

b. Adequacy of staffing for laboratory operations
SIS E N R  R

c. Adequacy of equipment and facility for intended use
VA& MBI 2 157 2 BE € FH %

d. Calibration and maintenance programs for analytical instruments and equipment
I I A ER B RS IE NGRS 2

e. Validation and security of computerized or automated processes
THREANUL B E B AR B SR AN 22 4 R 4

f. Reference standards; source, purity and assay, and tests to establish equivalency to
current official reference standards as appropriate

YRR, SRR, AiEMmSE, @ H5PUTE RS ERPERINES GE 4D
g. System suitability checks on chromatographic systems (e.g., GC or HPLC)
ik RGH RZgudE IR A (Bll, GC 5 HPLC)
h. Specifications, standards, and representative sampling plans
R, PRAEFIARR R THR
I. Adherence to the written methods of analysis
S TR TIPS
- Validation/verification of analytical methods
VAR AWARFIESATILTIRIN
k. Control system for implementing changes in laboratory operations
Sy 58 AR B S % | R 4t
| Required testing is performed on the correct samples
A8 P LA B s A AT Pl A AL
m. Documented investigation into any unexpected discrepancy
WA B ZE R A

n. Complete analytical records from all tests and summaries of results
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BT DA 58 B AT E SR 45 2R L 4

0. Quality and retention of raw data (e.g., chromatograms and spectra)
JRAREE B BT AR AT (451 € 3 R A Dl 1 JDD

p. Correlation of result summaries to raw data; presence of unused data

25 RS 5 R AR EE B N, A AR B E
g. Adherence to an adequate Out of Specification (OOS) procedure which includes timely
completion of the investigation
WY R HEEAR (00S) 127, Hr MAEA St 5 il &
r. Adequate reserve samples; documentation of reserve sample examination
BFETE o, BMER AT R

s. Stability testing program, including demonstration of stability indicating capability of
the test methods (i.e. container/closure, AET)

FasE PEMRTHR, A FEA I VA RS e VEFR S TERE T HOUER] (B SR/ T 3%,
AET)

G. Sample Collection During an Establishment Inspection 237 25 # [5] £ 5 R 5

Samples of defective product constitute persuasive evidence that significant CGMP problems
exist. Physical samples may be an integral part of a CGMP inspection where control
deficiencies are observed. Physical samples should be correlated with observed control
deficiencies. The investigator should consult Center and/or ORS Headquarters for guidance on
quantity and type of samples (in-process or finished) to be collected. Documentary samples may
be submitted when the documentation illustrates the deficiencies better than a physical sample.
Divisions may elect to collect, but not analyze, physical samples, or to collect documentary
samples to document CGMP deficiencies. Physical sample analysis is not necessary to
document CGMP deficiencies.

SR B S AR S A B 1A IR T BIEE, RIAAAAE R E ) CGMP AR &, SEYIFE L AT
e A W22 21 (1) 42 i B 1) CGMP R B4 Rl 70 o NOIZOKE SEAIHE i 55 W0 45 81 (1) 42 i e g oK
ke k. A BN %) 18] FRCAT/EE, ORS M, SRENAT 75 RAERIAE S B AR A ()

REEGTD BIFE T 2SO Pe SEARE i SE BE DA B FE I, ] DARRAS SCRYFE A o i X AT
B AT SIRE i, BOISER SCRIFE R 1E 3 CGMP Stff . SEPIFE S AT AN 7 22
105k CGMP B

When a large number of products have been produced under deficient controls, collect physical
and/or documentary samples of products which have the greatest therapeutic significance,
narrow range of toxicity, or low dosage strength. Include samples of products of minimal
therapeutic significance only when they illustrate highly significant deficiencies.

WUERAEFE S SR FE B B0 A 7 ORE ™, MIRCREERA BORIRTT B X B/MNEH
BEPE, R 7 i R SR B S o AT e /NI T 7R R 7 e B Al 2
RERBAENS, A7 ZERAEH M.

H. Appendix A: Literature and Resources [ff 5% A: SCA AT I

A Comprehensive List of Only Microbiological Regulatory and Scientific Literature Resources
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TE MR AN 27 SRR B 25 153

The scope of this reading material will ONLY include microbiological scientific and regulatory
publications or websites for conventional drugs, biologics and combinatorial products. Some
references to medical device regulations will be included if relevant during an FDA
investigation that covers microbiology.

ARG F B FEAL G250 AW S RN b I AR R 2 Rt s A 5 Y T
R FDA R E] 2P Je— B8l y7 S R0 T T A 1 226 STk
1. Legal requirements and regulations y2:/3ti2: 5 5k
a. CFR 210 & 211 “cGMPs for finished Pharmaceuticals”
CFR 210 & 211, ffill71] CGMP

b. CFR 210 & 211 amended effective Dec 2008 (several changes that include
microbiological requirements of aseptically filled products)

CFR 210 & 211, 2008 4F 12 AMEIE ARG T JC 1 25 7= i AU Y SR 1 LN A
D)

c. CFR 610 General Biological Product standards” (Not covered during this review)
CFR 610, — MWl hbriE (FEAR K EAZ P R EFE

d. CFR 820 “Quality Systems Regulation (Devices, not covered)
CFR 820, JigElkRME (Z3t, A

e. CFR 314.81(b)(3)(ii)- Applications for FDA approval to market a new drug (revised
April 1, 2008) For submission of an alternate microbiological method with a
comparability study

FDA b B8 2 iR ZEsRk (2008 4 4 H 1 HABIT) , RA AT G 52 B4R
W5 R R BERL
f. CFR 1271 Human cells, tissues, and cellular and tissue-based products
NARZN AU T 20 5 2L 7
2. FDA Compliance Program Guidance Manuals FDA & #FE 45 5 T/t

a. FDA Compliance program Guidance Manual for FDA Staff: Drug Manufacturing
Inspections program 7356.002

FDA & T&ERES T 04Ktk 7356.002

During an inspection this program designated six (6) critical systems for review. They
include: Quality System (always covered during an FDA inspection); Facilities
&Equipment; Material; Production; Packaging and labeling; and Laboratory control
systems.

FER BN, it e ERE 6 MR ARG, Hp . MERS (E
FDARI &P #EAFE) | Wili&B s Wk A7, SRR, DL S =%
il &4t

b. FDA Compliance program Guidance Manual for FDA Staff: Sterile Drug Process
Inspections 7356.002A
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FDA it LHEMERFESFMN: TH LZ/ME 7356.002A

The sections entitled “Inspectional” and “Analytical” and “Attachment A” are pertinent
to an FDA microbiologist.

PR R B A AT E T 5B A5 FDA A 56 K
3. Compliance Policy Guides £ #LEL 45 5

a. Sec. 100.550- Status and Responsibilities of Contract Sterilizers Engaged in the
Sterilization of Drugs and Devices (CPG 7150.16) (Oct 2006)

717 100.550 A= 24 it FH g8 Bk K B 0 [R) K B s ) i Az AR 5T (CPG 7150.16) (2006
10 A)

b. Sec. 490.100 Process Validation Requirements for Drug Products and Active
Pharmaceutical Ingredients Subject to Pre-Market Approval (CPG 7132c¢.08) (3/2004)

17 490.100 5 22 b T St ) s 7RRT SR ORE2A 1) T2 50 0E 22 5K (CPG 7132¢.08) (3/2004)
c. Manual of Policies and Procedures, CDER, MAPP 5040.1
BUEMFE T, CDER, MAPP 5040.1

Product Quality Microbiology Information in the Common Technical Document -
Quality (CTD- Q)

CTD LA Y= i o =AM B—Jii & (CTD-Q)

d. Compliance Policy Guidance for FDA Staff- Sec. 280.110 Microbiological Control
Requirements in Licensed Anti-Human Globulin and Blood Grouping Reagents

FDA 51 T &R TE 517 280.110 CLtbafdt A AAREk & kA i 255 i A 4%
LIEN
4. US Pharmacopeia (USP) Compendium & [ 24 i

Review all relevant product monographs (not all have microbiological requirements); the
following are regulatory chapters that contain enforceable microbiology requirements

K& FrA AR B &8 OFANZITA 7 A WA ERD « U & 9 H] il
AV ER AT
General Notices and Requirements (page 1-13), Chart 10- Microbiology
NUBIFIESR (7T 1-13) , 55 10 Ti—dw
a. <1> Injections
<1>VE 7
b. <51> Antimicrobial Effectiveness test
<51>4 b ORI
c. <55> Biological Indicators-Resistance Performance tests
<55> Wi 7 Hl—H Rk

d. <60> Microbiological Examination of Nonsterile Products: Tests for Burkholderia
cepacia complex
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<60>FFJC I 24 it FOTMAE DR A . 3 28H S B /R B B S A

e. <61> Microbiological Examination of Nonsterile products: Microbial enumeration
tests

<61>FETC I 24 it O AE IR & RS

f. <62> Microbiological Examination of Nonsterile products: Tests for Specified
Microorganisms

<62>AF o 24 i A R A

g. <63> Mycoplasma
<63>3¢ JF A

h. <71> Sterility Tests
<71>TC B Aol

i. <81> Antibiotics-Microbial Assays
<81>Hi L A Al

J. <85> Bacterial Endotoxins Test
<85> &l PN B 2= Al

k. <151> Pyrogen Test
<151>FAJi A ]

|.  <161> Transfusion and Infusion Assemblies and Similar Medical Devices
<161> i 1T A4 705 2H At N S ABL R T T 25 0

m. <171> Vitamin B12 Activities Assay
<171>4EE 3 B12 3G A

n. <797> Pharmaceutical Compounding-Sterile Preparations
<797>% i B J7—J6 1 il 7

Dietary Supplements General Chapters Information

P e 7 751 ) £ A2

a. <2021> Microbial Enumeration Test-Nutritional and Dietary Supplements
<2021> T A=Wt Boks il — & IR A0 & 4 b 78 71

b. <2022> Microbiological Procedures for Absence of Specified Microorganisms-
Nutritional and Dietary Supplements

<2022>4; H 47 il &1 PR 2B P 5 ik — 8 IR MR B kb 78 711
c. <2023> Microbiological Attributes of Non-sterile Nutritional and Dietary Supplements
<2023>3F 0 B 77 ARG Bk 78 77 R B A= 0 1 o

USP Informational chapters<1000>through <1999> are informational chapters and provide
guidance to the industry. These Informational chapters will help explain or expand on
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scientific principles established in the regulatory chapters.

USP [#1<1000>%1<1999> % NyAE il Z 1, NI tis 5. XS 55 3 B pt
oY R B ) 25 A BRSO AR R

a.

<1035> Biological Indicators for Sterilization
<1035> K & AE P45 7 71

<1072> Disinfectants and antiseptics
<1072>7H 577 A1 K 1# 571

<1111> Microbiological Examination of Nonsterile Products: Acceptable Criteria for
Pharmaceutical Preparations and Substances for Pharmaceutical Use

<LVL>ARTCR 7 b BT E RS 2 2RI 50N 24 P 0 I F) mT 43 52 e A

<1112> Application of water activity Determination to Non-sterile pharmaceutical
products

<1122>7K3E PS5 A5 70 B 24 o B0 S

<1113> Microbial Characterization, Identification, and Strain Typing
<LUABSTYAMRAE . 255 A 73 1

<1116> Microbiological evaluation of clean rooms and other controlled environments
<1116>Vif i =S A HE LA B E D PPl

<1117> Microbiological Best Laboratory Practices
<1117>T AP B A S 00 = ARV

<1207> Sterile Product Packaging—Integrity Evaluation
<1207>Jo iR 7 b Bl — e RE VR AG

<1208> Sterility Testing —Validation of Isolator Systems
<1208>g bl M it — R 25 4% 2R S SR iE

<1209> Sterilization—Chemical and Physicochemical Indicators and Integrators

<1209> K g —A = P EAL SR 7S 7R IR 0 2%
<1211> Sterilization and Sterility Assurance of Compendial Articles

<1211> 24 Bl b Ml ) TR A0 TG T DR UE
<1223> Validation of alternative microbiological methods

<1223> B A AEY) 7 1 B BRAIE

. <1227>Validation of Microbial Recovery from Pharmacopeial Articles

<1227>24 i f i b IR YD 36 IE
<1237> Virology Test Methods

<1237> Y5 B 2kl g vk

5. AOAC international Includes chapters on disinfectants evaluation (i.e., Phenol coefficient
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Methods; Hard surface carrier test methods; Use-Dilution Method)
AOAC FHPr AT IR = (HD, K RE0E, SERmmEARNAE, N
BRI

6. Association for the Advancement of Medical Instrumentation (AAMI)/ International
Organization for Standardization (ISO).

By i gt b2 (AAMD [EFrbrE4 2L (1SO)

There are over fifty (50+) documents available through AAMI/ISO on the topic of
“Sterilization Processes and Validation”. These are internationally recognized standards and
procedures recognized by FDA and Industry.

AAMI/ISO $A4E T8I 50 47 LAK B T ZFIGGUE "R R SR Ix e 2 [ bl
FDA 54T\ A N HIARHEARE o
AAMI/ISO Guidance documents- are available at the FDA intranet.
AAMI/ISO F& 1 AR #E FDA BRI E4RH
7. FDA Inspection Guidance documents-FDA # 2 #§ 5 3044

Listed below are all the FDA guidance documents that contain only microbiological
information relevant to inspection. In most cases these will be listed in the general website
for CBER or CBER guidelines.

LR AR E&H 5KEG RNHMEYE BN FDA R/ . KZHEMT, BAE
CBER j# H{5 E.58{ CBER 5 T .,

a. Submission of Documentation in Applications for Parametric Release of Human and
Veterinary Drug Products Terminally Sterilized by Moist Heat Processes (draft 8/2008)

M AN T2 2 K ) N 2588 25 ZH0U8UT R BRSO §R3Z (2008 4 8 H
)

b. Validation of Growth-Based Rapid Microbiological Methods for Sterility Testing of
Cellular and Gene Therapy Products (draft guidance, 2/2008)

BT AR POE Y 7R T T 4R AR ERVE 97 7 i A A S6IE. (2008 4 2
Hy HE)

c. Guidance for Industry- Container and Closure system Integrity Testing in Lieu of
Sterility Testing as a Component of the Stability Protocol for Sterile Products (2/2008)

ATV TR R — A A1 T 4% R se B A S ARTC A, 1E N TCEE 26 ah A e
PRI R —E 7 (2008 4F 2 H)D

d. Guidance for Industry- Quality Systems Approach to Pharmaceutical cGMP
Regulations (9/2006)

bR R —25%) CGMP VAR i B AR & J5i% (2006 £F 9 )

e. Draft Guidance for Industry and FDA Staff- Nucleic Acid Based In Vitro Diagnostic
Devices for Detection of Microbial Pathogens (12/2005) Docket number 2005D-0434

ATNLAT FDA 02 145 e 5 R—3E T AL IR FI AR A M2 Wi A s T30 09 R A s
(2005 & 12 A) Y45 2005D-0434
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f. Guidance for Industry- Manufacturing Biological Drug Substances, Intermediates, or
Products using Spore-forming Microorganisms (2/2005)

A7k AE P —R B Bt 5 MR E VD AR P AR SR e AR, B (2005 4 2 F)

g. Sterile Drug Products Produced by Aseptic Processing —Current Good Manufacturing
Practice, 9/2004

Tow L2 AT 25 —CGMP, 9/2004

h. Comparability Protocols - Chemistry, Manufacturing, and Controls Information,
Required for industry interested in substituting an automated/Rapid Microbiological
method in place of the USP compendial method cited in their original application
(2/2003)

PR R—Wt s AP ARl E B, WA %R A S PR A ) 7 iR AR
FEFCAT GG AR GO I 51 FH 9 USP 24 8107322 1) Al (1) 25K (2/2003)

i.  Guidance for Industry- Sterility Requirement for Aqueous- Based Drug Products for
Oral Inhalation—Small Entity Compliance Guide (11/2001)

ANV AE B —7K A IR IB N 24 it ) 6 B 2 SR — /Mt AR Il 45 B4 e (11/2001)
j. Guide to Inspections of Quality Systems-Medical Device (8/1999)
Ji AR G B AR P —R T 48 1(8/1999)

k. Guidance for Industry-Content and Format of Chemistry, Manufacturing and Controls
Information and Establishment Description Information for a Vaccine or Related

Product (1/1999)
A7 VA8 B — 2 P B S l OBIE A L AR AR A B AN B R 15 B A B S g X
(1/1999)

| Guide to Inspections of Lyophilization of Parenterals (10/18/97)
VS AR TR 245 9 (10/18/97)

m. Guide to Inspections of Cosmetic Product manufacturers (2/1995)
Mot it A= 7 T R 2 915 P (2/11995)

n. Guide to Inspections of Sterile Drug Substance Manufacturers, (7/1994)
0 b JERE 24 AR P R A A 4 T (7/1994)

0. Guide to Inspections of Topical Drug Products (7/1994)
ARy B TR R (7/1994)

p. Guidance for Industry- Submission Documentation for Sterilization Process Validation
in Applications for Human and Veterinary Drug Products (11/1994)

A7 P AE T — N 24 R0 55 24 Al SR A ) 2K B L 2550 AE Bk (11/1994)
g. Guideline for the manufacture of In Vitro Diagnostic Products (1/1994)
PRGNS W= i AE P2 FE T (1/1994)

r.  Guide to Inspections of Microbiological Pharmaceutical Quality Control Laboratories
(7/1993)
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AP 245 o B ) SR 06 = G 2 R B (7/1993)
s. Guide to Inspections of High Purity Water Systems, (7/1993)
EAIK R GG A 4R e (7/1993)
t. Guide to Inspections of Validation of Cleaning Processes (7/1993)
B L 25k ke A 45w (7/1993)
u. FDA Biotechnology Inspection Guide, Reference materials and training aids (11/1991)
FDA AW AR &8/, 27 GORPRIEE)I4# B 1.5, (11/1991)

v. Guidance for Industry, Pyrogen and Endotoxins Testing: Questions and Answers (June
2012)

IR —JE AN B R A 2 (2012 4 6 )
8. Inspectors technical guidance (ITG)-f & 1 ARIES (ITG)
The following are the ITGs that were written regarding microbiological issues.
PAR KT o) ) ITG.
a. PYROGENS, STILL A DANGER (1/12/79 Number: 32)
PR, SRR ARG (1/12/79 252 32)
b. HEAT EXCHANGERS TO AVOID CONTAMINATION (7/31/79 Number: 34)
AT H 25 3 005 B (7131179 P = 34)
c. REVERSE OSMOSIS (10-21-80 Number: 36)
S 5i%(10-21-80 4w 5 36)
d. BACTERIAL ENDOTOXINS/PYROGENS (3/20/85 Number: 40)
4N N 7 2R (3/20/85 45 - 40)
e. LYOPHILIZATION OF PARENTERALS (4/18/86 Number: 43)
TS 70 1% (4118186 45 43)
f. WATER FOR PHARMACEUTICAL USE (12/31/86 Number: 46)
#1124 F7K (12/31/86 4 5 : 46)

g. MICROBIOLOGICAL CONTAMINATION OF EQUIPMENT GASKETS WITH
PRODUCT CONTACT (12/31/86 Number: 48)

FE A it BB B R TR )i 44 (12/31/86 95 48)
9. Miscellaneous FDA Documents and References H:'&% FDA U412 % ik
This list of references may not be entirely microbiology but very important none the less.

RS2 SCHRIG BRI AN A R UEYI A A, (B IR AR B
a. FDA Inspectional Operational Manual
FDA i 30
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b. FDA Warning Letters and Responses
FDA &S5 a2

c. FDA Bacteriological Analytical Manual (BAM) (1/2001)
FDA A 7 T F M (BAMD (200141 A)

10. Important Government and International organizations: = 2 ERF AL A [ s 2H 21
a. National Institute of Health (www.nih.gov) [ 37 B4 #F 7% F¢
b. Center for Disease Control and Prevention (www.cdc.gov) %<4z H
c. CDC report on environmental monitoring CDC ¥/ W il 45 2

(http://www.cdc.gov/ncidod/dhgp/gl environinfection.html)

d. World Health Organization (www.who.org) International pharmaceutical regulations
along with monitoring of disease outbreaks around the globe may be important if

assigned to work in a high-risk area. tH 5 T AEZHZL, w2 YR 21 vy KU X A
0 2] o 245 it v R 5 2 R s DN P e AR

11. Industry Technical references-17 V3 A 22 ik

Parenteral Drug Association (PDA) Technical Reports- Although the scientific
recommendations in these technical reports are not enforceable by FDA, they do contain
industry current manufacturing practices and scientifically sound principles that support
regulatory concerns. The following is a selection of PDA technical reports that may be
useful:

EFFS (PDA) FiARMRE —BIRX AR P RR2EE W IEIE FDA 55| 2K,
EHHE PSR Z AT T AE P2 sk, A2 R R RSB R . PLR
SR REH FI)—LL PDA £ AR R H o

Report No. |Title Pt Date

LS ELke]

1 Validation of Moist Heat Sterilization Processes: WHCKE TZEWAE: KA [July 2007
Cycle Design, Development, Qualification and T PR BARITRR S il
Ongoing Control

3 Validation of Dry Heat Processes Used for T IR AR IR T2 58 E 1981
Sterilization and Depyrogenation

4 Design Concepts for the Validation of Water-for- VES K R SR SR v B S 1983
Injection Systems

5 Sterile Pharmaceutical Packaging: Compatibility and |JC B 24 dh . MHZAEMERIAR EPE  |1984
Stability

7 Depyrogenation B AR 1985

11 Sterilization of Parenterals by Gamma Radiation VES NS AR S K 1988

13 Fundamentals of an Environmental Monitoring FAEE I T R B 1990(Revised
Program 2001)

15 Industrial Perspective on Validation of Tangential — |A=421 2 5 F V) i) b 3t il S 3G AE /) (1992
Flow Filtration in Bio-pharmaceutical Application | T MV aT 5

20 Report on Survey of Current Industry Gowning RTAT ML B A S e A A iR 1S 1990
Practices

21 Bioburden Recovery Validation AW SR B R B6IE 1990
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W 5

22 Process Simulation Testing for Aseptically Filled T TR E 25 7 i 1 T 2B 4K 2011
Products

23 Industry Survey on Current Sterile Filtration Practices| 4 i C B i I8 52 B i 47 b 18 75 1996

26 Sterilizing Filtration of Liquids WA 5 1 L v 2008

28 Process Simulation Testing for Sterile Bulk TC B B 24 F Ak 2% 5 R 2530|2006
Pharmaceutical Chemicals ® (revised)

29 Points to Consider for Cleaning Validation VEVEIIE S R 2012

30 Parametric Release of Pharmaceuticals Terminally |7 R B 1 2% i K Be 25 i i 250t (1999
Sterilized by Moist Heat 17

33 Evaluation, Validation and Implementation of New 3 s 2E s 0 7 1= R4 . B&E A (2000
Microbiological Testing Methods S

34 Design and Validation of Isolate Systems for the 27 7 b A P RS I F B B 22 4 12001
Manufacturing and Testing of Health Care Products |54 f154 iiF

35 A Proposed Training Model for the Microbiological |l 2517 Mk i E PN 51 Bx Il (2001
Function in the Pharmaceutical Industry W

36 Current Practices in the Validation of Aseptic T L EWIE R LA T %2001 2002
Processing -- 2001

40 Sterilization Filtration of Gases SR E I E 2005

41 Virus Filtration R B E 2005

45 Filtration of Liquids using Cellulose-based depth i AT 4E R IR JZ I DE AR L 98 (2008
filter

57 Analytical Method Validation and Transfer for AR A ) o A T VRS E AT (2012
Biotechnology products %

61 Steam in place TEL IR 2013

12.Books and Commercial Trade reports: 558 175 T2 i
a. ASM, Manual of Clinical Microbiology;
ASM, I PRIIAE D)2 F- M

b. Disinfection, Sterilization, and Preservation, by S Block; Bergey’s manual systematic
Bacteriology

MEE. KEMPIE, SBlock; {7 KRS 405 5 Tt
c. Remington’s Pharmaceutical Sciences

g R RE
d. F-D-C Monthly Reports

F-D-C Hik

Excellent summary of conferences, FDA regulation changes, Key Industry personnel
and often a list of the most recent Product Recalls and regulatory actions by FDA.
Need to sign up for email membership. Instructions for membership enrollment are
available at FDA website below.

M= BURSES, FDAVEIAZAL, SRBEAT W AR B8 24 ,dh 4 0] & FDA SR
SiR il 6 T B . TR B T EEA O 2 . & RTEARBIFE LA FDA T R]
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(http://inside.fda.gov/Library/ElectronicResources\W
ebLERN/Alphabeticallist/index.htm)

The “Gold Sheet”- Pharmaceutical & Biotechnology Quality Control The “Pink
Sheet”- Prescription Pharmaceuticals and Biotechnology The “Gray Sheet”- Medical
Devices Diagnostics & Instrumentation The “Silver Sheet”- Medical Device Quality
Control reports

“EORK LA RAEYIBOR TR IR, < R AT G AEYIROR, <K
BRI T A S W AAR A, B A —=7 2 Bt B 4 i 4

13.Free Trade publications available on line- 1E4& %1 2% 51 5y Hi i

Pharmaceutical Technology (www.pharmtech.com)

WHIR

Controlled Environments (www.cemag.us)

ECETNT )

American Pharmaceutical Review (www.americanpharmaceuticalreview.com)
EH 2R

International BioPharm (www.biopharminternational.com/)

] B A= P 245 i

14.Professional memberships % V2> i

These organizations have available searchable references.
AT LG 225 30T (% R
International Society of Pharmaceutical Engineers (www.ispe.orq)
B 25 TAR b2
American Society for Microbiology (www.asm.org)
FEEH A 2=
Parenteral Drug Association (www.pda.org)
e [ 5 7 P 2=
15. Glossary/Definitions RiE/5E X

None &
16. Records ix

None &
17. Supporting Documents &0 4F

None &
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