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DRAFT GUIDANCE 1 57> X5

This guidance document is being distributed for comment purposes only.

TOHAZVAXEIZ, a AV MZREOCHRDOHBTEMAZ LT3,

Comments and suggestions regarding this draft document should be submitted within 90 days of
publication in the Federal Register of the notice announcing the availability of the draft guidance.
Submit electronic comments to https://www.regulations.gov. Submit written comments to the
Dockets Management Staff (HFA-305), Food and Drug Administration, 5630 Fishers Lane, Rm.
1061, Rockville, MD 20852. All comments should be identified with the docket number listed in
the notice of availability that publishes in the Federal Register.

For questions regarding this draft document, contact (CDER) Susan Zuk, 240-402-9133.

U.S. Department of Health and Human Services
Food and Drug Administration
Center for Drug Evaluation and Research (CDER)

September 2021
Pharmaceutical Quality/Microbiology
Pharmaceutical Quality/Manufacturing Standards (CGMP)
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E
Z ORFERCVERICER U, B4k &L 0 FEME A ofE . BB A ., L OVHEIRAEDE A

MH, ZRBRTTRETHB N LE L, ZZITHRL T, A L BT ET,

FRZ, 7 AL ZZTAWZR TS, IROFHIZ DA X o AZdGEND D 2T, HeEx B
T25IRXTHELRY T,

(1) “objectionable microorganism(s)/microbes” :

ZOMFEOEY) 7 AAGERIZH D FHA, ZOXRLIZEBNTE, [HFELLRVE] ©
FEEEHM L E Lc, AXDIERLD “67 2 ZZHT S0,

“objectionable microorganism(s)” (%, G OMEMRER FIED TREMEY ) (TR 5
BLEATEY £, RGO FEMAEY ] 1. “Specified Microorganisms” & L CDJE
FERFLN SNET, 2720, AARER IS S TW RV ERE (B 213, US-
FDA THMAICHHDISR E L TWDERE) bEATWES, EEHOREMAEY ORBRE
Hix, T =g LTV D0 ENOfMERBLE T, KAXOFETO 7

7235 “objectionable microorganism(s)” 23, ED L 5 REEICAHY T LD E,. ZOXFR L
T oMAONTT, AR ET DA, BIOBEHGIEIC L > TR L L £,

(2) “objectionable” :
ZDIA X AT, “objectionable” (4FFE L2V LW IO ELZHINTNE
T, ZOHEREMTHWLNT ((OF D “microorganism” &t M THWHILTUV
VW) AT, EETIERS TEEDOZ X ORIEIZHOWTEH, Zd “objectionable” D ]

FEAMEH STV ET,

(3) “enumeration” :
ZDOHA X ATIL, “enumeration” () WO HFERH Y £, ZOHGEIEX TR

USP<61> OX A FUd, BAREEFOHAGTHD? THEEEGE] LS TnbdZ &n
5., “TOXIREW ZEOMETLIHET, MERIWE-ZLE L,
“USP<61> MICROBIOLOGICAL EXAMINATION OF NONSTERILE PRODUCTS:

ER]

MICROBIAL ENUMERATION TESTS.
Uk

Pharma Solutions Co., Ltd. BFFUS LD TR E D& SRV LE T, M ss

70T < a—2ayXABREM]L ZECIORHLTEHBY 3, FUCTIERER, BEHLIWEXA T

@ Pharma-bio Futakani
AHSERITHET D Z LN TE A,



Contains Nonbinding Recommendations Draft —Not for Implementation
T [ Rty D FLE 12 F5 17 S A F e L DS JEFHIH - ZESR 1T+ 572 R Page 4 of 56 pages
Contains Nonbinding Recommendations Draft —Not for Implementation

Microbiological Quality Considerations in
Non-sterile Drug Manufacturing
Guidance for Industry’

B EIRK S DBLE T BT AW SE D E B EIE
ERENTHAF R

1 This guidance has been prepared by the Office of Pharmaceutical Quality in the Center for Drug
Evaluation and Research (CDER) at the Food and Drug Administration.

ZOHAF A, KERRERSF (FDA) OEMEEFALFFE % — (CDER) ®
Office of Pharmaceutical Quality 23ER L7~ 6 D TH 5,

This draft guidance, when finalized, will represent the current thinking of the Food and
Drug Administration (FDA or Agency) on this topic. It does not establish any rights for
any person and is not binding on FDA or the public. You can use an alternative approach
if it satisfies the requirements of the applicable statutes and regulations. To discuss an
alternative approach, contact the FDA staff responsible for this guidance as listed on the
title page.

ZOHA X AL, LSS E., 207 —~<ICET2RBMERNF (FDA £721%

Agency Liill) OBUEDEBER ZRT LD LD, ZOHA XU ALEIE, WD N LT
LHEFIZ 52255 DT, ZLTFDARKTTRAMERT LD TH ARV, #HIN
DIESOHHI OB 272 L C0hiuE, REOT7 Ve —F 2T R TEx 5, R
DT T a—FIZOWVWTiEMmT D7OIE, ZOX A MR—=IIZRH SN TNWDIERT A #
Y ADHY FDA A Z v ZITHHE S U720,

I. INTRODUCTION [XL®I(Z

This guidance is intended to assist manufacturers in assuring the control of microbiological?
quality of their non-sterile drugs (NSDs).? The recommendations herein apply to solid non-
sterile dosage forms, as well as semi-solid, and liquid non-sterile dosage forms (e.g.,
topically applied creams, lotions and swabs, and oral solutions and suspensions).NSDs can
be prescription or nonprescription drugs, including those marketed under approved new
drug applications (NDAs) or abbreviated new drug applications (ANDAs), and
nonprescription drugs without approved new drug applications which are governed by the
provisions of section 505G of the FD&C Act (often referred to as over-the-counter
(OTC)monograph drugs). These recommendations, if followed, will also assist
manufacturers in complying with the current good manufacturing practice (CGMP)

requirements for finished pharmaceuticals and active pharmaceutical ingredients (APIs).’

ﬁ ql’harma Solutions Co., Ltd. VPRI LD TR & S A RO O LES, SRRSO
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AHA K v Al%, BEEE N A OIEMEEIRS  (non-sterile drugs : NSDs) O#EM )2 5
HERE R E KIRT D EHBERL T D 3 ZOHERETRIE, EARIEMEAI (solid non-
sterile dosage forms) D72 53 F[EE I L OMIR O IEMEFH E A (semi-solid, and liquid non-sterile
dosage forms) (Bl z X, RETEHAD 7V —Ah, m— 30 & AU T Guk: msvimze ), BIO
& O OVRIRES L OVRIEIK) \C b S 4D, NSDs 1, WKL IR GERNE YT D, 2
VIR R i KGR HEE  (approved new drug applications : NDA) % S V72, & 5 WM LA
HEHIGE  (abbreviated new drug applications : ANDAS) Rk : Wb n#%RESRL) & SV BN A2 5

Zr. % L TCFD&C L (REEIRMLIEE) O 505G LOMENEA SN D KGR 83K
H G OO ] 2 32 1 22 WO IEAL T R SR (nonprescription drugs) (24U 5 1%, —fRAEHK S (OTC) £
J 7T 7ERLEMEND) | Y EET, D ORERIIHE 2 1E, BUEEE DN EKERMLB IO
EHERFEE (APD) (ST 5 BUATOMERGEILYE (CGMP) BFICHERLY B BRI b LD 5,

1 This guidance has been prepared by the Office of Pharmaceutical Quality in the Center for Drug Evaluation and
Research (CDER) at the Food and Drug Administration.
AIAZ 23, KERMERME (FDA) OEEMHMFHfiAFFEE % — (CDER) ® Office of
Pharmaceutical Quality (& & > TERR &7z,

2 For the purposes of this guidance, the terms “microbiological” and “microbial” are used interchangeably.

BRIA L AT, HAEWEN ] BEO AW O] v HFRITEBRMIZER SRS,

3 For the purposes of this guidance, non-sterile drugs (NSDs) refers to non-sterile finished dosage forms.

RAALZ L AZBNTC, FEEEEHES (NSD) &id, FEFHORKAIVEHET,

4 The term ‘OTC monograph drug’ means a nonprescription drug without an approved new drug application which
is governed by the provisions of section 505G. See FD&C Act section 744L (5).
[OTC &/ 77 7[EH | LIE, section 505G OREMNEH S5 TEGRHE A B GE D 22 FEAL ST
ZLEHAL ) A BN 5, FD&C Act section 744L(5) % &1,

5 See 21 CFR parts 210 and 211, CGMP for Finished Pharmaceuticals, and FD&C Act section 501(a)(2)(B) for
APIs.
21 CFR part 210 and 211 ® CGMP for Finished Pharmaceuticals 33 &2 T8 FD&C Act section 501(a)(2)(B) for
APls 2RO Z &,

This guidance discusses product development considerations, risk assessments, and certain
CGMPs that are particularly relevant to microbiological control in a manufacturing
operation for a NSD. It also provides recommendations to help manufacturers assess the
risk of contamination of their NSDs with objectionable microorganisms in order to establish
appropriate specifications and manufacturing controls that prevent such contaminations and

assure the safety, quality, identity, purity, and efficacy of the NSD.®

RKHAA KX ATIL, NSD ORE TR BT DIEWE B R B3 5 LS BRREF DO & [ 5
H, VAZT7EAA M, BEOEED CGMP IZOWTHAT 5, 7. BEEFE N NSD I

Pharma Solutions Co., Ltd. VPRSI KB TR & I A SRRV - LE T, ERE DS
7T . ‘J')z—/azxﬁit‘*#t EZFETICHMFLTHEY 9, RCTIEMEEN, BMEHLWIETFA T
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HE L WA Y (objectionable microorganisms) DBATAHAY AT ZFM L. DX ) RiEAE
BHIL L. NSD %4tk SWE. Al (dentity) . #EE. HRWEARIET 57D OG22 Bk &
BEEP A TRNLT DO OHERFHEZ R LTV D S,

6 The term “objectionable microorganisms” as used here refers to organisms that are objectionable
due to their detrimental effect on products or potential harm to patients or objectionable due to the
total number of organisms. See 43 FR 45053 (Sep. 29, 1978).

Z 2 CfEH SIS “objectionable microorganisms” (4 F L < 72 WA &1, B~ OF E R A BE
~DOEEDAHEMEIZ L - T I F L <720 (objectionable) . & D VNI DRI B I FE L L 720 AW
Z 89, 43 FR 45053 (Sep. 29, 1978) A&,

For application products (i.e., NDAs, ANDAs) this guidance also explains how applicants
should submit NSD controls in original submissions and report changes in microbiological
specifications and testing programs to the FDA, in accordance with current Agency

guidances regarding changes to an approved application.

R (NDA @#remas) . ANDA (fiimsibsiskmag ) (ZOWTIEL, AU A X AT, KRBHEH
HEEDZEFIZEAT 5 FDA OBUTHA X AHE->T, (1) THEEDERIIOHFETNSD 22 b
n—/LEEHL], 2L 7T () [ FDA I3 L CTHMAEM PRI B RS LORBR T 1 77 L 0%
HARET 5] ITOWTHHALTWS,

To illustrate the importance of a microbiological risk assessment and control strategy, this
guidance discusses incidents of Burkholderia cepacia complex (BCC) and other
microorganism contamination in non-sterile dosage forms that resulted in adverse events
and recalls of the drug products. The guidance describes proper prevention of and testing

for BCC in aqueous dosage forms of NSDs.

AT 27 Gl & SIS OB EME AT 572012, ZOHA X A TR, AEFSL
SOE IS DEITI D72 A3 o T2 FEMEF RUFHI T D BCC (Burkholderia cepacia complex, #RiE : BT, /%
CTHRELISED) O, T OMOBAEMIBEUF IOV TR T D, AH A X A TiE, NSDs D
IKVEMERLA] (aqueous dosage forms) (235317 5 BCC (27 At 72 FBh & MAIZ DWW CRk 3 5,

The guidance describes the Agency’s current thinking on microbiological contamination of
topical antiseptic drugs intended for use by health care professionals in a hospital setting or
other health care situations outside the hospital,” which are used prior to medical procedures
to reduce the number of bacteria on the skin and that in some cases are not manufactured as

sterile products.

Pharma Solutions Co., Ltd. DA & 2 SRR & THIlT A SR 2 LE T xm e
7N < )a—2ayXABREML ZE IR LTHBY 9, FUCTIERER, BEHLIVEL AT
ABFERITBT D Z N TEE A,
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ARHA K A%, JIATHAPUREA] (topical antiseptic drugs) DFKAEMTEYD YR (FDA) OBIEDE
AT HBRTND, ZORPFTATIER &3, EREFE DIHRBEN IR O ERFREL T3
LT LHAMELTEY T ERITAORNEN S, K EOMEREZBD>SE5Z L% H
e LTHY, JBHRICE - TUIMEREE & L TRIESN TOWRWERIOLE S B 5,

7 Such products include health care personnel hand washes, health care personnel hand rubs,
surgical hand scrubs, surgical hand rubs, and patient antiseptic skin preparations (i.e., patient
preoperative and pre injection skin preparations).

COED BRI, EREFEEOFEY., EREFEE OFREERE. Pt TEEE. B2 oM
ATE G R RE ] (b R OFiTAT, d5 X ONER AT EERAD R ENH D

The contents of this document do not have the force and effect of law and are not meant to
bind the public in any way, unless specifically incorporated into a contract. This document
is intended only to provide clarity to the public regarding existing requirements under the
law. FDA’s guidance documents should be viewed only as recommendations, unless specific
regulatory or statutory requirements are cited. The use of the word should in Agency

guidances means that something is suggested or recommended, but not required.

D GRIE: HAZ ) LEORARIE, BRIFITRINTHEZA L R2WIRY | JEEERIFEOR)
BT, WA TH - RITREWKT 2O TIERY, ZOXEE, ERICHES BEF
DB DN T D N2 ICHfEE 22T 2 Z L OB EER LT %, FDA OHA X 2 AL
T, FFEOHEE I TENEERBI A S TOWRWIRY | HEIRHEE L TRTRETH D,
AL ZZBT D “should” OHFEOM I, MINEZREEITHER SN TND R, MHT
TN Z & 2EKRLTWDS

II. BACKGROUND ¥ &

This guidance was developed, in part, as a result of the Agency’s review of FDA Adverse
Event Reports (FAERs)® and recalls involving contamination of non-sterile dosage forms. A
review of FAERSs that occurred between 2014 and 2017 revealed FAERs associated with
intrinsic’ microbiological or fungal contamination, and of those, 32 reported serious adverse
events. Because spontaneous reports'’ in FAERs are voluntary by definition, the Agency
anticipates a degree of underreporting. The actual number of incidents associated with
microbiological contamination is likely significantly higher than the number of events

reported.'!

ZDHA X AL, —wlE. FDAF EFSREMEZE (Adverse Event Reports : FAER) 80, FEMERA ]

Pharma Solutions Co., Ltd. DA & 2 SRR & DIl BRI 2 LET, s S
72« Ia=3 AR ZF CIORMAFLTEY 9, TR, BmEHIVIXA T
AEFERITHET D D ENTE ERAL

%
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BlOVEGAZ B0 2 [EI B 2 Rt LR & LT ERENTZb D TH D, 2014420520174
DFNTIEAE LTZFAER%Z L B = — LTofE R, WHEME O 7213 EE 0GR BhET 5
FAERDRWZSH, 05 BLRUNHEBERAEFRTHD Z L#E LIz, FAERIZEIT 5 H¥E
A2 810 BUE ECIMEE TH 572, FDAILSH HFEEE DI/ D #4 (underreporting) % 4R
LTW5, MAEMIBYCBET 2 EEOFGEIL., BESNZFRELY b2 20 EED
non,

8 FDA Adverse Event Reporting System (FAERS)Latest Quarterly Data Files -
https://www.fda.gov/Drugs/GuidanceComplianceRegulatoryInformation/Surveillance/AdverseDru

gEffects/ucm082193.htm.

9 Intrinsic means the microbial or fungal contamination originated with the manufacture,
packaging, shipping, or storage of the drug, not from extrinsic sources, (e.g., consumer or
healthcare provider use errors).

ATERY (intrinsic) &%, SR GHBHESCEFREFEOMA I A7 L) TiEa, ERLORE,
W i, REICERT D, MEMERITEEOGREERT D,

10 For definition of spontaneous report see FDA’s The Public’s Stake In Adverse Event Reporting - :
spontaneous report®D EF\Z-OVTIL, FDAD “Public’s Stake In Adverse Event Reporting” D LL T & £ [
ST
https://www.fda.gov/Drugs/GuidanceComplianceRegulatorylnformation/Surveillance/AdverseDru
gEffects/ucm179586.htm.

11 According to FDA’s Question and Answers on FAERs, “FDA does not receive reports for every
adverse event or medication error that occurs with a product...There are also duplicate reports
where the same report was submitted by the consumer and by the sponsor [drug manufacturer].”
https://www.fda.ecov/Drugs/GuidanceComplianceRegulatoryInformation/Surveillance/AdverseDru
gEffects/.

FDA ® FAER [ZB7 % Q&A I L% &, [FDA 1%, B CTHRAE LT RCOEEELORIEI A THON
THREEZ T TVDHDIT TIERV.. £, WERE L AR — (BFELA—T—) BEUBRSEEL
L7868, B LEREENMFET D) LahTnd,

The review of voluntary recall actions during the same time period revealed over 50 events
associated with objectionable microbiologically contaminated NSDs."? The recalls showed that
a wide range of objectionable microorganisms were found in both aqueous and non-aqueous

NSDs. 12

[ CREICAT b2 B ERFEEO L B —%, Z2F L <72V (objectionable) HXAEMFHINCTE
Je SUTZNSDs GEER R (ZBIE T 55000 EOFLRBH 5N o722, 215 DOEILTIE,
KIS K OFRRPENSD O 75 T N EFE D 4F £ L < 22U MBZEY)  (objectionable microorganisms) 73
B &Nz LR Enzs,

12 See footnote 6. [HiE 6 &M = &

Pharma Solutions Co., Ltd. VPRI LD TR & S A RO O LES, SRRSO
7N < )a—2ayXABREML ZE IR LTHBY 9, FUCTIERER, BEHLIVEL AT
RBGERICHET D T LN TEERA,
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13 FDA Recalls, Market Withdrawals, & Safety Alerts -
https://www.fda.gov/Safety/Recalls/default.htm.

The Agency is also aware of specific concerns regarding BCC and its association with
contamination of aqueous-based NSDs that resulted in a number of serious adverse events,
i.e., infections and deaths." In May 2017, FDA released a statement!’ alerting drug
manufacturers of the recent product recalls associated with the presence of BCC in NSDs.
The statement also reminded drug manufacturers of their responsibilities to prevent
objectionable microorganisms from adversely impacting their NSD manufacturing

processes, as well as the products themselves.

F72. FDAIE, BCC GRiE: & 8o 7R & /KEEMEONSDs e g) (ZB L THRICIRE b
STWND, ZIHIIEZEOFERRAEFEFG (serious adverse events) |, T 720 HREYLER L UL
L7 6T HOTHDHM, FDAIX, 20174E5H 12, NSDsH OBCCOFAEIZBE T % it DIE K
[ DN T, BRI G S 2RI LT, ZOFBITER, i LS RWBEYD
(objectionable microorganisms) 73, NSDO#iE TR BRI EZ LT T Z L2 < &I
DT, EIMA— T —IZZ OE(T AW LT,

14 Glowicz J et al, 2018, A multistate investigation of health care—associated Burkholderia
cepacia complex infections related to liquid docusate sodium contamination, January-
October 2016, Am J Infection Control, Vol 46: 649-665,
https://www.ajicjournal.org/article/S0196-6553(17)31287-7/fulltext.

15 FDA advises drug manufacturers that Burkholderia cepacia complex poses a contamination
risk in non-sterile, water-based drug products,May 2017,
https://www.fda.gov/Drugs/DrugSafety/ucm559508.htm.

Analysis of these events, combined with FDA’s experience conducting microbiology
assessments of non-sterile drugs for NDA and ANDA products and compliance actions, helped

to inform the recommendations in this guidance.'®

IO DHEEEZOSHT &, NDA L NANDARY G 00 FRHE LR [52 3K 5l O WA 5 HIREAT & 13 IE
SF % Fi L 7-FDADRRERIL, ARH A & 2 A OHEFERIHIC SO S 718,
16 CDER began chemistry, manufacturing and controls (CMC) microbiology reviews of NSD in

the mid-1990s with a focus on aqueous based NSDs.
CDERIZ19904E2 A1 F 1T, KIEDONSDZ HLMZCMC (b - B3 - F8) OMAEmFEHL v a—%

BtA L7,
Pharma Solutions Co., Ltd. WPFSCIC L B DR & SR A SRV LET, SRS
7T+ I)a—2a ABREM TR LTBY £, RUTIHERER, BEbHH W EL 1 73

AZSERITHIT D Z LN TEER A,
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III. STATUTORY AND REGULATORY FRAMEWORK 45 & #E| D #4E 2

Under section 501(a)(2) of the Federal Food, Drug, and Cosmetic Act (FD&C Act),'” a drug

will be deemed adulterated if:

WAL - EFAL - LB TE (FD&C Act) 55015 (a) T (2) I2EE3%, UTOHRE., EH
BEIABR M TH D (adulterated) & 72 I AV

17 See 21 U.S.C. 351(a)(2).
“the methods used in, or the facilities or controls used for, its manufacture, processing,
packing, or holding do not conform to or are not operated or administered in conformity with
current good manufacturing practice to assure that such drug meets the requirements of this
Act as to safety and has the identity and strength, and meets the quality and purity
characteristics, which it purports or is represented to possess,” or “if it has been prepared,
packed, or held under insanitary conditions whereby it may have been contaminated with filth,

or whereby it may have been rendered injurious to health.”

[Zofs, L, BEEOIMRFHITHER S 2 FEXTERME S L IXFHER, HMEIEIELOL 2N
BT A ARIES OB ZHT- L, O XITRR I TS R—MER O (strength) & OVHE
KOS DR 279 2 & B RRET D 72D OCGMPIZHE S L7 W, DO WITEAT D & 9 I1I05E
AR LITEHREIN O RWES] £721F

IR TR ENTWDAREMED D U | TR E & KT FIEEMEDY B 2 RHTA ke Tl
WEMIIRFEE N TS

For finished pharmaceuticals, the CGMP regulations described in 21 CFR parts 210 and 211
address prevention of objectionable microorganisms in non-sterile drug products, bioburden

specifications, and in-process testing. Specifically:

T fEEIR L (finished pharmaceuticals) {Z-DVNTE, 21 CFR Part 210 35 X TN 211 ik R Y AT
CGMP #iffillx, FEmERAIF O£ L < 24 (objectionable microorganisms) DB5 1k, /N4 A
N=TF U, BLOTERARBRIZOW TR TWET, BAEIICIX

21 CFR 211.113(a), Control of microbiological contamination, states that appropriate written
procedures, designed to prevent objectionable microorganisms in drug products not required to be

sterile, shall be established and followed.

21 CFR211.113(a) @ [$AEMIHYLOHIE | (Control of microbiological contamination) (DIA|L, #EH T
ZENER SN WERMICHF L W iAEY) (objectionable microorganisms) R AT 5 2 & &[5

CEOITRHE SNz, WERCEICLDFIELZHENL L, ZNIIHED 2 L2 TND

21 CFR 211.110(a)(6), (b), (c), Sampling and testing of in-process materials and drug product,

requires (where appropriate) in-process bioburden testing and valid in-process specifications to

assure the drug product meets its microbiological specifications. In-process testing shall occur

Pharma Solutions Co., Ltd. WP K D TR & +|sz»mﬁw\t L, 7z ss p p
TPNT - M-S  XBREH 55 TR LB £, JUCTHEIR, EEH DS A 7S @P harma-bio Fuiakami
X%%ﬁkﬁf7‘kﬁf%iﬁh,
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during the product process, e.g., at commencement or completion of significant phases or after

storage for long periods.

21 CFR 211.110(a) P> (6). (b) &K (c) DIETIL, TFEANILS, (in-process materials) I3 & ONEH L DY
TV o7 LRI, FOREPAEM OB E LT D Z LA RGET SIS, (it it
BITIE) LRNAA A7 3l & A RO TR A LETH D, TRNHEET, "o L
B, flxiE, EERERBOMAR UITZE TR, H5WIERHRGFR ITITOXETEHD

21 CFR 211.84(d)(4) and (6), When appropriate, components shall be microscopically examined.
Each lot of a component, drug product container, or closure with potential for microbiological
contamination that is objectionable in view of its intended use shall be subjected to

microbiological tests before use.

21 CFR 211.84(d)(4) KT (6) DIHIX, AU 72856, W7y (components) [XBAMREE CHidd X
XLLTWD, ZOMEHOHENG AT E L2V (objectionable) %4y, FEHILAZR. HDH VTR
(closure) D4 ME, FEHFNIEEMIERORERZITH XX TH D,

To assure the microbiological quality of NSDs subject to premarket approval, applicants
must propose appropriate drug substance and product specifications (i.e., tests, analytical
procedures, and acceptance criteria) in their submissions in accordance with 21 CFR

314.50(d)(1) [NDAs] and 21 CFR 314.94(a)(9) [ANDAs].!#

TIIRATARE DO XIS & 72 ANSDs GEEERER ) OMAEYFHWE ZRiET 57012, HFEE I,

21 CFR 314.50(d)(1) [NDA] K TF 21 CFR 314.94(a)(9) [ANDA] (27~ CHFEEI MY 72 JF3E

KOG O# (Tobb, BB o FIELKOFFEESE) 2EELRTIERE 20 1B
18 For the definition of specification, see 21 CFR 314.3(b) and also ICH guidance for industry 064

Specifications. Test Procedures and Acceptance Criteria for New Drug Substances and New Drug
Products: Chemical Substances (December 2000).

JRK% (specification) DEFEIZDOWTIX, 21 CFR 3143(b)B L, ERIEITH A ¥ > AD ICH Q6A DRt
“Specifications: Test Procedures and Acceptance Criteria for New Drug Substances and New Drug Products:

Chemical Substances” (December 2000) #=Z MDD Z &

In general, a drug with a name recognized in an official compendium must comply with the
United States Pharmacopeia (USP) compendial standards for identity, strength, quality, and
purity, or be deemed adulterated, misbranded, or both.! If USP has established a
monograph for a drug, the USP monograph will identify the official tests, procedures,
acceptance criteria, and other requirements. When USP monographs include a test or
specification referencing “Applicable General Chapters,”?" the applicant should ensure that
their monograph product complies with the testing requirement, or it could be deemed
adulterated. Some of the USP General Chapters that are more commonly referenced in drug

monographs, as they apply to controlling microbiological activity in NSDs, include, for

Pharma Solutions Co., Ltd. WPFSCIC L B SRR & +|sz»:,toﬁmw\f¢;w FERIE D% p p
TPNT - MNa—Sa  ZEREH 5 E CURHLCHY ST, RUCCHMI, B 538 (73 @P harma-bio Futakami
AEFERITHET D2 M r%iﬁ/u,
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example:

—fRIZ. ATEZE (official compendium) Tadik SV CWDAFDEIR L, [F— (identity) . FREE
(strength = )l /58%) | dnE. MEIZOWT, KEFEFT (USP) OAFEZFELEICHES L TV
IRTIUR B0, S HRTIUIARE D (adulterated) O, RIEFRR (misbranded) D, & B VMEZE
DWITITEE T D LB EINDY, USPHERMLDE ) 7T 7 (%) ZEDIHE. £ DUSP
BRI ARDORER (official tests) . TNE (procedures) . ZFAEUE (acceptance criteria) . & DD
FENRBRES NS, USPOBH 5450 [Applicable General Chapters|  Gé#fl Sh s —iigis) 20 2%
T 2R E 2 ITBUE A BTG TORFEE LA RL YT (monograph product) 73, FXEREE
FRIZHEE LTS Z L 2R T HMENRDH D, £ 9 TRVWRWES, TOREIIAREIES
IR SND AN S D, EIRMESFRTEDY ‘ﬁiﬂ"]éii}ﬁﬂﬁéﬂéUSPGeneralChapterséZ&i\
NSDsIZ BT DAY FANEHEZ T 272 DICEM SN b DR Y | BIZITUTO L 57
LR D,

19 FD&C Act 501(b) and 502(e)(3)(B) and (g); also 21 CFR 299.5.

20 See USP, Conformance to Standards, 3.10, “Applicable general chapters” means general
chapters numbered below 1000 or above 2000 that are made applicable to an article
through reference in General Notices, a monograph, or another applicable general
chapter numbered below 1000.”

USPD THIK~Di#i A, 3.105H Applicable general chapters (iiff] &i 5 —fixi7esm) | &1,
1000 Afiid LY 2000 LA OFE 5% F5> general chapter % S\, General Notices, 5%, &
WY 1000 AKfii TSRS 5Wdn (article) (ZEH S5,

* USP <60> MICROBIOLOGICAL EXAMINATION OF NONSTERILE PRODUCTS
TESTS FOR BURKHOLDERIA CEPACIA COMPLEX
USP <60> &3 7 EEEIZ DWW T OIEIEF B O EY 2R ER

(FR1E) Burkholderia cepacia complex DOFEOG 1, ENTIZRONFEL TEBY . HEE L TV /au,
BI1 S T ERE (V27 HDIAR)
B2 NR—=THRILFT YT « BT

* USP <61> MICROBIOLOGICAL EXAMINATION OF NONSTERILE PRODUCTS:

Microbial Enumeration Tests

USP <61> FEMEG W OWAWY) 2RABR « 2L a7 205k

» USP <62> MICROBIOLOGICAL EXAMINATION OF NONSTERILE PRODUCTS:
Tests for Specified Microorganisms
USP <61> FEEEGERUAI OWAEY FRVRER « FFEF

Pharma Solutions Co., Ltd. VPRSI KB TR & I A SRRV - LE T, ERE DS
70T < MNa—2ayXABREM]L ZE IR LTEBY 3, FUCTIERER, BRI VEX A 73
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In addition to USP monograph requirements, further microbiological tests are often

performed as part of batch release requirements as described in 21 CFR part 211.%!

USPE / 77 7 DEMREIHNZ, 21 CFR part 211 21IFEH SN TWAD X H12, Ny FHMED
HE LT, SORDIMAEMFHIRBRNERIND Z NI H D,
21 CGMPs are not limited to drugs marketed under approved applications. See FD&C Act section
501(a) and 21 CFR parts 210 and 211.

CGMPIZ, GRSV HHFEICEE DWW THRGE SN D EFMIZIRE S 172 b DO TRV, FD&CIE 5015
(a) %O 21CFR part 210 L2112 5D Z &,

Objectionable microorganisms and bioburden in non-sterile APIs should be controlled.
FDA guidance for industry Q7 Good Manufacturing Practice Guidance for Active
Pharmaceutical Ingredients (September 2016) states:

FE A 5 R K (non-sterile APIs) DOIFE LL RUWVEY R O, A NR—=F o BT R&ETh 5,
FDADZEF 0T T A X > AQ7 Good Manufacturing Practice Guidance for Active Pharmaceutical
Ingredients (20164F9H) (21X, LA FO L ) IZRdEicnTW5D

“Appropriate specifications should be established for APIs in accordance with accepted
standards and consistent with the manufacturing process. The specifications should
include control of impurities (e.g., organic impurities, inorganic impurities, and residual
solvents). If the API has a specification for microbiological purity, appropriate action
limits for total microbial counts and objectionable microorganisms should be

established and met.”

[JR3E (APIs) IZ2WTIE, BB LN BSICE D& TET v X LA L2

AERET D2 &, BUEIE. MW (ALY, EBEEASHMA, RRBESE) OFHLE

LRETH D, APICHAEMFRIMEIZEET 2 H 256 BIAEDEL (total microbial

counts : JP4FR TEEEAER) ) KO E L < Z2WAEY) (objectionable microorganisms) (2 B35
)22 AL EBREEAE (action limits) 235X E L, ZHICHA T XE TH D

IV. MICROORGANISMS AND LIFECYCLE PRODUCT QUALITY
WEME A 7 A 7 VB ONE

A. General —Microbiological Concerns Regarding NSDs
—EHI7ENSDsIZ B D A FRORRE

Prevention, control, and monitoring of the microbiological population in non-sterile drug

Pharma Solutions Co., Ltd. DA & 2 SRR & DIl BRI 2 LET, s S
72« Ia=3 AR ZF CIORMAFLTEY 9, TR, BmEHIVIXA T
AEFERITHET D D ENTE ERAL
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components and drug products are necessary to minimize the risk of:

LIFDY 27 Zefg/IMET 27212, FEHER A Sy K QRS G E N 5 MEWER O T
B, il OGRS B TH D

* patient exposure to significant numbers or harmful species of microorganisms, especially

in immunocompromised patients?*? ;

Rl 2 R0 BT (immunocompromised patients) (ZF3VNT, EVVEEL (significant numbers)
F 7213 AE/2FE (harmful species of microorganisms) (2 S B SV 5 BHE2 ;

* patient exposure to harmful microbial metabolites and/or toxins ;

AELRWEMRE B L O/ 3BT RZ~OBEDREE ;

* drug spoilage or degradation ;
FEHRN DIEHCE 72134518

22 For the purposes of this guidance, we define immunocompromised patients as those who have a
weakened immune system, which may be due to trauma, surgery, illness, or chronic disease. It
also includes vulnerable populations, such as infants and the elderly.

ZDHA X AOBINEL, SME (trauma) . SVEFFT (surgery) o A5 (Gillness) | 2MEFE (chronic
disease) 72 EIC LD SWENMET LI-BEZ, EALESE (immunocompromised patients) & EFE L TU
5, Fl-. AR (infants) CEEE (elderly) O X 5 7255572 A% (vulnerable populations) & & £ 5,

The statutory and regulatory framework described in section III above, coupled with sound
scientific rationale, provides the foundation for establishing a program to monitor and
control the manufacturing process to prevent objectionable microorganisms from affecting

the quality of a NSD.

ERR 7 Vg VI ICEHE SN ESOHEBI ORSRAIL, Lo b & LR RRILE M E -
T, HE L RWBEMANSDD SWEIZH B A2 5.2 5 2 L 2Bz, W7 n v 228
i BHTLHTIO T T LT DO ERET A L0 TH S,

To ensure product quality and patient safety, it is essential to limit the level and type of
microorganisms in NSDs during manufacturing and over product shelf life. While a NSD is
not required to be sterile, there is a threshold of microbiological content above which safety

and efficacy of a given NSD may be adversely impacted.

WO WE L BEOZRLEMRT D ZiF, BER R OEEOF NI (product shelflife) (2
Pharma Solutions Co., Ltd. BAFOUT £ 5 SRR E S A BV LET, AR00E S : -
TPNT » I1—a  RBRER 23 IR LB S5, ROC TR, B ALY A 7S @ Pharma-bio Fuinkami
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D7 > TUNSDsHOBAE D L~V R OREHZHIIRS 5 Z L AAAIRTH 5, NSDIFHER TH
LB AN G A ROBEAZE A D & NSDOZEME & AR EREZ KT 7
REMEDN 8 D,

The CGMP regulations require that components are sampled, tested, or examined prior to
release by the manufacturer’s quality control unit.?® Naturally-derived components (e.g.,
plant or animal derived ingredients, and naturally occurring ingredients such as water) may
contribute significantly to the total bioburden of the drug product and must be subjected to
microbiological testing in accordance with established procedures.?* For instance, water is
a common component used in NSD manufacturing. However, water system control
deviations can be difficult to detect due to limitations of sampling.?® These deviations may
lead to the formation of biofilms and have been shown to have a profound impact on
microbial quality of an aqueous-based drug. Consequently, proper water system design and
control, appropriate microbial action limits,?® and routine water quality testing is critical to
assuring that microbial levels are below established limits, and that the water is free of
objectionable microorganisms.?” Therefore, it is important for manufacturers to have a
robust design for water systems, including controls designed to prevent objectionable

microorganisms and procedures for monitoring, cleaning, and maintenance.?®

CGMP MHANE, BOERE OMEE DM HMEANCK D 27V 7L, SR, £7idm
BT LI EaROTND B, KEWERMy BIAIE, fi¥ £ 7238k, KieEDXR
SRERRSY) 13, EHEFEOWAEM ORATT (otal bioburden) AKX 725 Z & DFIKE 72 556
W& HDT, ED BT FMEIHENEED AR 22 T 2T e b7Rn 8, T, KIENSD
BIEICB W TS BEHISN DM TH D, L LN, KA T AOFIEOGEBIL, YT
Vo7 ORFUC LY BREPRER LGN 05 B, ZREDBEIL, A AT v ADTKIZD
IRINDAREMED DV . T U COKBIEEIRS OMAEMME I RE R E L 525 Z EPRENT
W5, L72h-> TGk A7 LOsGE L, @Y mAmr 7 o a CIREfE 26, B I T
A A 72K EEABR  (routine water quality testing) 1, AN L~V DNERE SV IREEMELL R CTd
D KIZHFE LS RUVAERDPIAEL RN L 2 RFGET D72 DICEHETH D Y, £z, K
VAT BIOWTOBIER Y AT LR EEE NSO EPEETH D, TNITIFHELIR
WA 25 ST OICERGE SNBSS, =4 U 7 WG b, BLOBA T T ADTE
(FIE) MNEEnD %,
23 See 21 CFR 211.84.
25 An effective and ongoing monitoring program is important in determining if water used to

support batch manufacture continues to meet predetermined quality characteristics. For

Pharma Solutions Co., Ltd. VPRI LD TR & S A RO O LES, SRRSO
7N+ I)a—2a AR EH TECIORNLTEBY 3, RUCHEMER, BHEbh AW EX AT
AEFERITHET D D ENTE ERAL
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products that include water in manufacturing operations, more sensitive water sampling

strategies are generally appropriate, and should include use of larger sample sizes (e.g., 100

mL) with membrane filtration.

BIRIITIo, FRFRE=2 Y o 70%, Ny FRIEE R T 52D K03, FORE

SN ERHEC, HICEBL T DENE I DERIET H 2 ERHEETH H, BEMFEEITK
e WA 9?{%&1&;0“{ LR, K OREOBEWS Y v SERIESEEI TH Y AV T

FUAHMTO, LY REEERE (100mL kL) 2T LE2F0LIRETHD

26 Microbial action limits should be established based on the risk-based impact assessment, as
described in section IV.B.
WA OT 7 2 a VIREEIE, section IVBAZIRRHALTNA K912, VAT R—=ZADA /37 |k
FHIC DWW THIET X&ETH D

27 See 21 CFR 211.84(d).
28 See 21 CFR 211.63, 211.67, 211.100.

Aqueous non-sterile products, which may support microbial growth during the product
shelf life due to their water activity (aw),” should be designed to prevent microbial
proliferation of intrinsic microorganisms or those inadvertently introduced during use.
While the potential for microbial growth during the manufacturing process or over storage
through the shelf life can be partially mitigated by a properly designed preservative system
or formulation, antimicrobial preservatives can provide a false sense of product safety

regarding the presence or growth of microorganisms.

IKENEDIEME LA (aqueous non-sterile products) (X, Maz it 23 & DK TEME(aw) 212 L - T
ARHFIZB WA ORE X 2 258 E2 o TR Y . NRMEMAEY (intinsic
microorganisms : FRIE CYUREELNICEE L TV AMEY) o EHPICREREICLVEGIAENT
MAEM ORI E KO ICRFETHR&ETh D, BT mwxd, XM OR
BIZBWTHAEY OO FTREMEIL, WU GET SN2 RFE (B AT A (preservative
system) & 5 WIEBAILTTIC Ko TESDITE/MET H 2 LN TE D0, PLEMERTA
(antimicrobial preservatives) (%, AWM DIFAELCHEIHIZE L COR G Z 2MEDFR - 72587k (a false

sense of product safety) HZ DR AE D 5TV Z

Two purposes of a preservative are to counteract possible incidental microbial
contamination during multiple uses of a product by a consumer and maintain microbial
control over the shelf life of the product. Preservatives are not a substitute for a
comprehensive approach to preventing objectionable microorganisms from contaminating
NSDs, and should not be presumed to reduce in-process bioburden during manufacturing.

Certain microorganisms have been found to degrade commonly used preservatives,

Pharma Solutions Co., Ltd. DA & 2 SRR & THIlT A SR 2 LE T xm e
7N < )a—2ayXABREML ZE IR LTHBY 9, FUCTIERER, BEHLIVEL AT
ABFERITBT D Z N TEE A,
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despite the drug having previously met antimicrobial effectiveness testing acceptance

criteria.

TRIFA (preservative) D2-OD HEYIE, (1) HEFHIZ X 28 OEEIA O FIc AT 2 "The
PED & DT 72 BEAYIE G L, 2 LCQR) B DA MM (helflife) 12372 > TOHM
EWOHEZMERFT 2 Z & Th D, RAFANE, 4 E L < RWRAEMINSDs 2 153949 % Dz P
STOO@AFENRT Fa—F 2 RET 50 TiEe . £ L THETO TRAND /A 43—
7 > (in-process bioburden) ZJH/V X ¥ 25 Z & & FIATL RE TIIRV, HHFEOMAEMIT, —i
BUNZAERH STV D IRIFRIZ S G i) SEDZERERINTND, ZiutzoR
B2, GRiE - KB BT ) PLE AR ERBR O H] K FLUE (antimicrobial effectiveness testing
acceptance criteria) ([CH B L TWZIZHBEDLLTEREXTZLDOTH D,

Consequently, non-sterile drug manufacturers should be aware of the potential for the
development of preservative resistance. This potential decrease in preservative
effectiveness should be investigated (root cause analysis and corrective action to eliminate
the source of contamination) in cases of objectionable microbes or an upward trend in total
microbial enumeration counts. This issue is discussed as a special case study regarding
Burkholderia cepacia complex and Aqueous Drug Products in section IV.C.3.a Microbial

Considerations — Special Cases of this guidance.

L72iio T, FREEREGR O RES T, IRAFFIIREIME O FEBLO I REME 2383 L TV D 228
bo. ZORMFHRADMEDRD ORIREMIE, 4FF L < RWIAEY GRiE : B3t o 7 #il)
DEFFER. W EWEHL (total microbial enumeration counts) 73 EFAEMICH D &9 HAIZ,
(RAFRH SR L, £ OERRZERL IO O IEHE) Z2HETXETHDH, ZORE
I, &7 ¥ =2 »1V.C.3.a Microbial Considerations (f#/E#2iE52) T, & /30 T HEE
(Burkholderia cepacia complex) & /K MEEH 5, (Aqueous Drug Products) (22T D k7R A DO
AL & L Cagam L T\ 5,

29 It is important to note that water activity is different from water content. USP <1112> defines
water activity as the ratio of the vapor pressure of water in the drug, when in a completely
undisturbed balance with the surrounding air media, to the vapor pressure of distilled water
under identical conditions. See USP <1112> APPLICATION OF WATER ACTIVITY IN
DETERMINATION TO NONSTERILE PHARMACEUTICAL PRODUCTS. In contrast,
water content is the amount of moisture in the drug.

IKAITEVE (water activity) 137K & A & (water content) & ITHE/R2A Z LICHEETHZENEETH D,

USP <1112>%, KpiEEE TEHOZEKBEAR L LIS TWIRWERRANT U ATH D L&D, FE

HOKDKAREE . R CHRAET TORBAKDORKEL OHF] L LTELRLTND,

USP <1112> APPLICATION OF WATER ACTIVITY IN DETERMINATION TO NONSTERILE

PHARMACEUTICAL PRODUCTSDIEHA S S 7\, &R, KO EHE (water
Pharma Solutions Co., Ltd. VPRI £ D TR & A BV LET, RRESS

70T < MNa—2ayXABREM]L ZE IR LTEBY 3, FUCTIERER, BRI VEX A 73

@ Pharma-bio Futakani
AmFERIGETD LN TEEEA,



Contains Nonbinding Recommendations Draft —Not for Implementation
FHE LR [T 7y D BLE 12 F5 1T S AR FHIn L D EJEHIE  JESR )17+ 572 % Page 18 of 56 pages
Contains Nonbinding Recommendations Draft —Not for Implementation

content) LXMW DKGETH D

In contrast, many non-sterile liquid products that are not aqueous-based, such as those
containing high percentages of alcohol or other non-aqueous solvents, can potentially pose
lower risk of microbial proliferation during processing, holding of in-process materials, and
storage over shelf life. However, it should be noted that although microorganisms that are
present in a non-sterile drug product with low water activity will not proliferate, they can
persist in non-aqueous liquids and dry products throughout the shelf life of the product. The
CGMP regulations require that written procedures be established to prevent introduction of
objectionable microbiological contamination in the manufacture of drug products not
required to be sterile, and that a program be designed to assess the stability characteristics
of drug products, including NSD.3? Also, non-sterile solid drug products, such as tablets and
capsules, have a low water activity that usually does not allow for microbial growth during
product shelf life. 3! Consequently, it is important to provide for appropriate microbiological
control of the components (e.g., excipients and APIs) of non-sterile drug products, even if

the components possess a low water activity.

GRIE : ARMERIA] & 03) XFBRAIZ, FEAKMER—Z (not aqueous-based) D% < DIEMEE PR IA SR,
1. 7L a— Lofth D IEKIAIE (other non-aqueous solvents) & i@ WEIS TEHATEY . 7ot A 4L
sirth T 2ANOWEORRP, £ L TEIHIRIC D > TORE R TOMEHOHHEY A

I, BENIEWATEEEEZ o T D, LML G, KOTEMEDIR FERE B = 3 5 ZAFE
TOMAEWT, BIEAEZ SRV, RSO 2@ U CIERMERIRS X ORI ERR
BT HAREER S D Z EIERETHAMENH D, CGMP AL, WHETHDH Z L Z2ERIN
RNEIEGO THUETOLE L W AEMTGROBAZY T OFNEEHENLT 5 Z
BELO INSD 250 T, EEMOZENRMEZFHO T 572007 0 7T A akEtd 5

ROTND N, FERISOH 77 EOIEBAEEEIL NI, KOTEEMEL i
DA ZHHI RIS AEMDBEEFE ST 5 Z S 137203, L7223 o T, Bl A5 A%y D K A3 TR M
BAETH, EEEHERLRTOM (B 20X, USINAIRe APL : 53 O 72 A=Y 7w E

2R D Z LITRETH D,

30 There have been recalls in alcohol based products. Refer to Appendix, Case 6.
T = _— 2O CTORIER N H 5, Appendix, Case 6D = L,

31 See, e.g., 21 CFR 211.113 and 211.166(a).

Non-sterile solid drug products also can be at risk for microbial proliferation through

contamination during manufacturing. For example, extended in-process hold times of

Pharma Solutions Co., Ltd. DA & 2 SRR & DIl BRI 2 LET, s S
72« Ia=3 AR ZF CIORMAFLTEY 9, TR, BmEHIVIXA T
AEFERITHET D D ENTE ERAL
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aqueous solutions or slurries at various points in the manufacturing process of a solid drug
product could allow for microbial proliferation exceeding the appropriate levels for such
dosage forms. Consequently, procedures that establish time limits are essential to assure
product quality, including control of microbiological quality, at each process step used in

the manufacture of both liquid and solid NSDs to prevent objectionable microorganisms.3?

HEEFHOBEFER M S E/o, BEPOHYREZE L COMEMEIAD U A7 235 S5 "ThE
YERH D, B2, FEREEMOBET 0t 2O~ RS TOKRBREZIZAT Y —D T
FENIRFFRFINER SN D Z LiE, 2D X 5 RATEICE L ClduiEbl e K4 B 2 2EM O
A AJREIC S D 2 N TE b, Leid> T, FERIHIR 2 /e sz 3 2 FIET,
HEOWMEERIET D7D DUEDEDThH D, ZIUTIE, G FE L RWBEDEZR T2
(ZIRIR T X ONER D 7 ONSDs D REEIZEH S 54 7 v B METO, AN TFRIGE D
EHEGZDHLOTHD,

32 See 21 CFR 211.111 and 211.113(a).

While not exhaustive, the USP provides a widely accepted set of microbiological test
methods for non-sterile drug products.®® USP also recommends the establishment of
acceptance criteria regarding total numbers of microorganisms, in addition to selected
specified microorganisms in NSDs.** However, the USP does not provide a
comprehensive list of objectionable microorganisms; therefore, firms should identify any
additional controls and acceptance criteria that are necessary. The need for additional
controls of objectionable microorganisms should be determined for each product. For
example, the presence of BCC in aqueous non-sterile drug products may lead to both
drug product degradation and patient infection. The intended patient population, drug
product indication, and route of administration should be considered when establishing a
microbial specification and determining if a specific microorganism is objectionable in

the drug product.

CFERTIZZR WS, USP IR, FRERERANT S L COMAEMRB T ED—EDIES A S
DIMAHBEDE LR LT D 3, USP 1TE 72, NSDs DR EDEDIEEITMZ T, Akl
BT L TOFFRHIBEEOHL HELEL T D M, Ll s, USPIE, AFEL
BRWAEY OTFER 2 ) A R ERIE L TRy T x BEE, LEE SRDEMO
EH E PRI S E R RFE T O MR H D, 4FFE L < BRWIAE OBINE B O L EIVE T
BT LITRET RETH D, FlAIE, KIEDIEREEFLS (aqueous non-sterile drug products)
H1D BCC (/3o 7HilE) OFFEIL, UG OHb & BF ORI OW 2 2 S8 2% "
Pharma Solutions Co,, Ltd. VPRI & TR & I A BB LR, R

TPNT + ) )a—2aZBRAEH SE TR LTl Y 9, RCTIH#ER, @b o0 iEs (7
A FERITHET H Z LR TE £ A
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MWRH D, BEMOBRKEZMNL L], T LT [HD08EY (specific microorganism) 7% 24 5% Hl |
TOUfFE L < 72U (objectionable) B & VYD Z & ZRET D) BRITIE, *IH L7 BEER,
IS OBICE, BEOERGRBLZRTLHXETH D,

33 USP <61> MICROBIAL ENUMERATION TESTS and USP <62> TESTS FOR
SPECIFIED ORGANISMS.
USP <6 1> HHGRER B LY USP <61> FE At i

34 USP <1111> MICROBIOLOGICAL EXAMINATION OF NONSTERILE PRODUCTS:
ACCEPTANCE CRITERIA FOR PHARMACEUTICAL PREPARATIONS AND
SUBSTANCES FOR PHARMACEUTICAL USE.

USP<1111> FEEER R OMAEYRER « ERMOFFEHARE RO EERLIYWE

B. Risk-Based Impact Assessment U 2 27 ~<— 2 DT,

The controls necessary to prevent objectionable microorganisms will depend on the risk
(probability and hazard potential) of microbiological contamination in the NSD, including
the characteristics of the NSD (e.g., formulation, component selection, conditions of use,
and route of administration), the NSD manufacturing process, and the impact of the
manufacturing environment. Well-designed and appropriately controlled manufacturing
processes present fewer opportunities for introducing objectionable microorganisms and
their proliferation or growth. For certain low-risk manufacturing operations (e.g., tablet
manufacture), reduction in microbiological monitoring and testing may be justified using a

risk assessment (see section C below).

HFE L 2WRED LTI LEREIRIL, M NSD (FEEEEEIRG) OMAMIHEYD
UR7 (ML) 27 OFRFEN) IZHS LT THA I, THITIT Y7L NSD OFHE

BTJ5, TRy OBE, ERSM:. RO G#E) . Y NSD 0ot 7 mt A K OMRIES
BOA X7 SR EEND, ISEEFS, ICEFIEIN-JE T e AT, HELLA
WA DIRARZE OHGE « iR OS2, ONORY 27 ofETR (FIxX, §E
FlofE) TiX, MEMT =42V 7 RORBROBIBIL. VA ZFHE (Fiiokrvar Cs
) ZHWTIESLENLGE0RH D,

A risk-based impact assessment helps manufacturers identify product-specific
characteristics and manufacturing process elements that are more likely to introduce
bioburden or objectionable microorganisms into the NSD. Systems designed to mitigate
risks based on this risk-based impact assessment are more likely to prevent objectionable
Pharma Solutions Co, Ltd. WPIRSUT K D TR & 2B A B HEV W LE RS

7N < )a—2ayXABREML ZE IR LTHBY 9, FUCTIERER, BEHLIVEL AT
ABFERITBT D Z N TEE A,
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microorganisms in NSDs. The elements listed below, while not an exhaustive list, should be
considered in the risk management plan to reduce objectionable microorganisms, where

relevant.

U R R—=ZADEEFTML, A FNN—T DTG E L RWED YL NSD ~L 0 £<

DAN->TL DA%z, MAOEAGORM S L OE e v A2 /RET HZ L TXETH, 2
DUAIR=ADA 37 FFHIIZESWTY A7 2T 5 L 9 ICRF S A7 Al

Z D NSD DIfF £ L W AEME N S AletERz m< 72 b, BATICY A b Lo BERIT, MR
72U A RTIEHRWA, BEETLIHAE, FE LS R2WBEDZ RO T 72012, U A7 EHEEHE
TEETHNETHD

1. Product Specific Elements B3 55 DEF
o Dosage Form #| ¥
[J Liquid products typically have a higher potential for microbial growth than other
types, and semi-solids typically have a higher potential for microbial growth than
solids.?®
R TIEE, o XA 7 X0 bMAEMDPET S rRetEns & <L EERITE
EEEY SHEMORE T D RN E L R 5%,

35 Dosage form will dictate the type of and extent to which microbial enumeration
testing should be performed on the finished product. General enumeration testing is
described in USP <61> and USP <62>. For solid dosage forms, ICH Q6A Test
Procedures and Acceptance Criteria for New Drug Substances and New Drug
Products: Chemical Substances includes recommendations for conditions under
which “periodic or skip testing” with regard to microbial enumeration testing may be
considered.

FIFEIL, DRI OWTHRAEMINERR 21T 5 i (24 7)) LHEEZRET D
HLOTh D, —MARERBERBRIZ, USP<61> LT USP <62>1Zilk = H 1T %,
AN DOV TIE, ICH Q6AD “Test Procedures and Acceptance Criteria for New Drug
Substances and New Drug Products: Chemical Substances” 13, AEREHGERICE LT TEH
HDH NI AT TR (periodic or skip testing) | A L 725 IC W COHELEA 5 AT
W5,

o Water Activity®®  KoiEHE:

36 USP <1112> APPLICATION OF WATER ACTIVITY DETERMINATION TO
NONSTERILE PHARMACEUTICAL PRODUCTS
-Reduced water activity (aw) will greatly assist in the prevention of microbial

proliferation in pharmaceutical products; the formulation, manufacturing steps, and

Pharma Solutions Co., Ltd. DA & 2 SRR & THIlT A SR 2 LE T xm e
7N < )a—2ayXABREML ZE IR LTHBY 9, FUCTIERER, BEHLIVEL AT
ABFERITBT D Z N TEE A,
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testing of nonsterile dosage forms should reflect this parameter.

USP <1112> FHEHER [R5 5~ D 7K 53 P E 0> ]

- RGTENE (aw) ORI, IS OBAEDEIEOBI I RONTRSLD,  FEMER R DL
V. BERAT 7 BRORBIL, ORI A—FEIBRT DULERD D,

U] Water activity of non-aqueous NSDs should be low enough to inhibit microbial

growth.
FEARMEDONSDs DK TEME L, RAEM DO KE ZIHIT 2 DI+ E T, KT
= ThHDH,

") When NSDs have a higher water activity, there is higher potential for microbial
growth and additional manufacturing controls may be needed.
NSDsDKFIEENF WA X, BAEM OBETEO f[FEMENE < 72 0 | BN RS

HRMEINZR D58 RH 5,
o Proposed Use ##REINAMHFE

] Consider the patient population—the spectrum of patients that could be exposed to
the drug and disease state of the most vulnerable patients taking the drug.
BEEH — SEVEMISHLINDAREMED H L BEOFM L, EYERM LT
W5 I b Ega e B OFIRE BIET D,

[1 Consider the route of administration.

B HREES 2 it %,

) Consider the body site to which the NSD may be administered (e.g., the skin, the
respiratory tract, the gastrointestinal tract, or the urinary tract), and whether the
tissue may be injured or diseased, and therefore more susceptible to infection.
NSDM &G-S D AlREMED & 2 FIRERAL (RS, S, BIBE. IRKERLE) | BX
O HEEETITRE L TV DR 61X, BELTWVINE I 1 ERETT 5

] Consider the setting in which the product is used (e.g., operating room, NICU).
R AEH SN DREE (FIr=, NICU : FrAEERIREEREY) 2T 5,

o Packaging 4l %

I Ensure container/closure provides adequate protection from foreseeable external
factors that can lead to microbial contamination (e.g., water or microbial
ingress).%’

Pharma Solutions Co., Ltd. VPRI &5 SRR & I A BREV 2 LE T RO

TPNT + ) )a—2aZBRAEH SE TR LTl Y 9, RCTIH#ER, @b o0 iEs (7
A FERITHET H Z LR TE £ A
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Ba /& (B closure) B3, FRAEMIEYZ D723 D ATRENMED & 2 Tl AT E e SR EE A
R DRNRE) 2B HUIIIRESNTND Z L 2R T 5%,

37 CFR 211.94(b).

] Consider the appropriateness of a single-dose versus a multiple-dose container-
closure when selecting the NSD packaging.® For certain dosage forms, a single-
dose container/closure might provide superior safety with respect to preventing
extrinsic microbial ingress into the finished product.

NSD/w r— V2 #iET HRT, HER GRS SRk G AGOMELEZ, Byl
EET 28, FEORIE TIX, BERGORSZ5 (1 closure) 1T, FEAzm~D
IMRIVERSEM DIR N (extrinsic microbial ingress) PHIEIZBI LT, #i -2t 2243
LA DD,

38 USP <659>PACKAGING AND STORAGE REQUIREMENTS.

o Product Components and Composition 25 DL RS & BLE

1 Consider selection of appropriate preservatives that assure effectiveness to
prevent microbiological proliferation throughout the shelf life.
AR Z 18 C T, BAEM ORI Z B <R & REET 2 B U 22 (RAFAI DI 2 5

RN

) Assure all incoming lots of raw materials are suitable for their intended use,

including acceptable microbiological quality.’
Afif L TR ETOREMEIOm v F3, BERSAZHERICHE L TV 2 & Al
%, ZIUTIEIFR T DMAEDFENRE A &%,

39 See 21 CFR 211.84(d)(6)

0 Microbiological Testing—Product Specific Considerations

WAED AR - BLEA DOZEEH

[ Establish appropriate microbial limits for components, in-process materials, and
finished products.*’

LGy TRENJEAEE (in-process materials) 33 J2 OV & 40,

40 See 21 CFR 211.113(a).

Pharma Solutions Co., Ltd. VPRI LD TR & S A RO O LES, SRRSO
7N+ I)a—2a AR EH TECIORNLTEBY 3, RUCHEMER, BHEbh AW EX AT
AEFERITHET D D ENTE ERAL
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"1 Ensure the sampling plan detects variation within a batch.!
YTV BN ANy FNOEEB ZHRIHT 2 2 L 2R T 5,

41 See 21 CFR 211.110(a).

I Ensure appropriate sensitivity of methods for detecting a variety of microbes that
could be in components or the finished product and that could pose a risk to
patients or product stability.*?

TR ETIT, SRR PICHFEET D2 THA D £ L TEE EITRM D%
PEIZY 27 8o TOD Db HINIRWER 2 RIVAEM Z i3 5 TED, #8728
ZIRFES D

i

5

42 See 21 CFR 211.160(b).

] Implement appropriate action limits and test methods for water that is used as a
component, including use as a processing aid.*? Purified water, USP, that does
not exceed 100 CFU/ml is recommended for use in solid oral dosage forms. More
stringent microbiological quality standards may be appropriate for other dosage
forms.*

WGy & LT SIS KICOWT DGR T 7 o a R & 3BT IE % 81T
T 28, & OEREAICOMEAIZIL, 100 CFU/ ml% 8 2 72\ gk (USP) o3 #EdE
S oM,

43 See 21 CFR 211.84(d)(6).

44 USP <1231> WATER FOR PHARMACEUTICAL PURPOSES.

2. Manufacturing Elements 545 TOZE

o Manufacturing Process Steps: Certain processing steps may have a greater impact

than others in either promoting or reducing bioburden.

BETO BV RDRT v 7 FFEOUEL AT » 71X, NA A 3—F O E 72138
IZBWT, thoRT v 70 b REREELE 2 DA[REMND 5.

) Bulk storage steps, especially those that are aqueous-based in the manufacturing
process, may create conditions in which microorganisms can proliferate,
particularly during extended in-process holding periods (i.e., time between
different unit operations). Other manufacturing steps might introduce

objectionable microorganisms. Therefore, extended holding of aqueous in-

ﬁ ql’llarma Solutions Co., Ltd. PRSI KB TR & I A SRRV LET, RERSOE D
7N+ I)a—2a AR EH TECIORNLTEBY 3, RUCHEMER, BHEbh AW EX AT
AEFERITHET D D ENTE ERAL
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process materials (e.g., coating suspensions/solutions, liquid mixtures prior to
the addition of a preservative) is not advisable. Holding time limits must be

established to preserve product quality. 4

N7 DRERT » 7 BRICEE T B A TOKRR—ZAD 2T v FIE, #AEmD
B A RIRE L T2 X O Rgth 2 AL LBV, TR, TRENESRR (3
bbb, Hkx RHEAREORORR) NRLR2GE1RH T oD, ool
EWTROAT v 7T, HE LS RWBEMDORADFREMERH 5, Thd .
KO TRERNWE Bl2IX, 2—7 ¢ v 7 AOREIR TR, RAFAIEINRT O
RIRGY) ORFFREHIZIER 35 2 &1, #5355 2 L3 k2, ®o Mg
EHERFT 2721, PRFFRERHI IR A2 3 E T2 MR B D 4,

45 See 21 CFR 211.111.

] Inadequate equipment cleaning processes, such as extended hold times before
cleaning and insufficient drying after equipment has been cleaned, may also
promote microbiological contamination.

NEG R e 7 m 2 X (VAT O ORFFRFRI S E N2 V) | AR & Va2 D B
RF3ThHoTh Enotz) 1E, WBAEMGIAES 2 W RErtERn & 2

[l Inadequate environmental controls, such as production areas open to a natural,
uncontrolled, or insufficiently controlled environment when product or product
contact surfaces are exposed may promote microbiological contamination.

A G 2R BRI, B2, W VN S A S B R S AT IR SRR G
PEEESND K97, BARICEHBCURIED (natural) . I 4L TUVRUY (uncontrolled) |
HDHVIARTREPLEN TV D (insufficiently controlled) B,

] Some manufacturing steps (e.g., those that involve filtration, high temperature,
extreme pH, or organic solvents) might result in an in-process material that has a
reduced bioburden.

—EORLER T v 7 (BIAIX, A, EiE. s pH, E IR AL 2T
v ) AL, A AT UNMER LT TRADEMEIZ AR C 5560360 5,

o Components: Non-sterile components can be a source of objectionable
microorganisms in the manufacturing process. Appropriate specifications*® for
these components, as well as strategies for monitoring, controlling, preventing

objectionable microorganisms must be established.*” Special attention should be

Pharma Solutions Co., Ltd. DA & 2 SRR & DIl BRI 2 LET, s S
72« Ia=3 AR ZF CIORMAFLTEY 9, TR, BmEHIVIXA T
RBGERICHET D T LN TEERA,
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given to purified water*® and naturally-derived components due to their intrinsic

risk for contamination.

WIFRRGY © FEMERE OILITRSY (components) 1, iET - A TOHFE L < Wl
WIDFEAIR & R B AREMEDN S D, S DRRSY D@ 72 4k 6, BEOYFE L 20
WAEMOE=2Y 7 HIH, IO Z T 5 0NERH D T, BERONIENEY
A 7 (intrinsic risk) 33 5728, FERIK 815 L ORI H KDY (naturally-derived
components) |ZIFFERHIZREE A0 0 BN B D,

46 See 21 CFR 211.160(b).

47 See 21 CFR 211.100(a), 211.113(a).

48 USP <1231> WATER FOR PHARMACEUTICAL PURPOSES.

o Water System: Water used as a component (or as a processing aid) must be, as for
any other component, of appropriate quality for its intended use in processing and
in the formulation.***"When water used as a component is processed in-house,
the purification system must be well-designed and rigorously controlled and
maintained.’! Maintenance and control of water purification systems should
include proactive replacement of parts to prevent deterioration and routine
monitoring to assure the system can consistently produce water meeting its
predetermined quality characteristics. The procedure for monitoring should
incorporate appropriate action and alert limits and include timely sampling after
key water processing steps and equipment used in the water processing and
delivery system, including all points-of-use. Water used as a cleaning agent,
depending on conditions of use and equipment, should be monitored to ensure it

meets appropriate quality for its intended use.

KREART b UT5Rksy (ET3IN T OB : processing aid) & L THE AT 2 /KI%
DTSy & FERIS, 7' 2 RO Tofl B B9 L 72 508 Theid iuid7s
BRIy & LT T 2 KA, BAER AT > TV D RREICIE, E 0K
27 MF, BEUNIEREF S, B ICHIER L OMRTF SN TV D BENRH 5 5,
IKOREEL 2T KORSFI TOE B, HbE B To DI OFEMRAY 72 284 & |
WL AT LABPTEDSWERE AT T KE B L TAERTE S Z L2 RiET 572
DOFEHHRE=F ) VT E2EFLRETH D, E=F U 7OFIRITIZ, #ERT
7 var T T — FOREMEZMEIAT, FERKWBAT v T gD Z A LY
—7er U vy (TR, &2 TOMEMSERT (all points-of-use) & HTe) HH D
Pharma Solutions Co., Ltd. DA & 2 SRR & DRIk A SR 2 L E T, RS0

7N < )a—2ayXABREML ZE IR LTHBY 9, FUCTIERER, BEHLIVEL AT
AHSERICHET D Z LN TE A,
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X ThD, JHHEHA (cleaningagent) & L THEHT KT, E=FV 72T XX Th
o ZHUE, EOHEEB LR ORI ESNT, TOEMETHIHEIZEALT
OWEE72EICERT D L2 HREIZT H-OTH D,

%

49 See 21 CFR 211.80,211.84, 211.160(b).
50 USP <1231> WATER FOR PHARMACEUTICAL PURPOSES classifies different
water quality grades to indicate relative purity and absence of microorganisms.

51 See 21 CFR 211.63,211.67.

o Environment: Manufacturers must ensure that facilities, equipment, and
environmental conditions are adequate to ensure control of air quality for
manufacture, such as preventing introduction of microbiological contaminants or

bioburden that would be objectionable to the particular NSD being produced.

B OE S, ST L COZEKEOEEAMIE R L DOICT 5101
Mgk, . ROBREORMEAZHU R b D Th D Z & 2RI LTI L 20
(must), ZAUIE, BLEZAT O FE OB BAFNAT L ThH £ LSEN L B 5
WG Y B (microbiological contaminants) & % W ME/SA A 3—F U DR AZBL < X
21292 %,

e

52 See 21 CFR 211.46(b), 211.56.

Manufacturers should periodically identify microorganisms present in the
manufacturing facility which might lead to contamination of the NSD, and ensure
that their controls effectively mitigate the impact of these microorganisms on

their NSD.

BEREH L, IS OERIC 78 5 WD B B, BUERRICIHET 5 )
/-hq:@%‘fl/jf/ﬂﬁ E/‘ﬂ:ﬁ'ﬂg (1dent1fy p)_\l/j:Z_QH/EI) L/ %j/b % O)/—/f»fiz})NSD ;(tj_‘,(}_q s j/b % O)
A DL N RANTEBINTH 2 & 2R TAVNERD S,

HEO TFE] ETRODDOFHELVE IR LD, etz
BEFIZANIUE, ZHIERROERLEZ LMD,

%I:ll

o Equipment: It is important to maintain the sanitary condition of equipment by
limiting bioburden through proper design (e.g., vessels, piping), maintenance,

cleaning, and sanitization.

Pharma Solutions Co., Ltd. DA & 2 SRR & THIlT A SR 2 LE T xm e
7N < )a—2ayXABREML ZE IR LTHBY 9, FUCTIERER, BEHLIVEL AT
ABFERITBT D Z N TEE A,
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B & O RRGT (B, BERY) | RE WE Bt =T B—var

(#A) ZBR U CAA A NR—=FT U2 MMz iATerZ LT . BEER O AR A e
CENEETHD,

o Cleaning and Sanitizing Agents: Manufacturers must use cleaning/sanitizing
agents appropriate to assure that buildings and facilities are maintained in a clean
and sanitary manner, which should include ensuring that they do not harbor
objectionable microorganisms.> Appropriate equipment cleaning is essential to
prevent objectional microbiological contamination of components, containers,

closures, packaging materials, and drugs.>

T TONHEA . RUEER L. Bk L OMWERR ANE R ORI 72 IR THERE S
N5 Z & aRit T D721, WU R BER A AR A L2 T e 780

(must) o ZAUTIE. #FF L ZRWKRZEY) (objectionable microorganisms) 73, AU 524
BLRNZEN, MELERDEICTIZELEENTNDEB, WO 25
fbi%, WH ST (components) . 28w, 25 (K : closures) . ELEER B, 35 L ORI O 4T
F L RUWSAEMTEYY (objectional microbiological contamination) # 5 < 9 2 T, MAADHE
HTHDHH,

53 See 21 CFR 211.56.
54 See 21 CFR 211.56, 211.67.

o Personnel: Manufacturers should take steps to establish and maintain appropriate
practices to minimize the potential impact of personnel introducing objectionable
microorganisms into the manufacturing process. They must ensure that personnel

follow good hygiene practices.®

B B WEEAT, ST ot XA E L <RV (objectionable) HAEY) & Ff B IA
AT UE D IBTERI FIREME 2 RO B DR A i/ MRICHN 2 572912, WU T %
WSt L, £ U CHEFFT 2720 O E AR C D MENH D, BLEEH T, BRE N EY)
IRRARIEATICNE S 2 & AT L 22T TR 5720 (must) o

55 See 21 CFR 211.28(b).

o In-Process Testing: Manufacturers are required to establish procedures to assure
the quality of in-process materials is consistent with the finished product’s

established specifications, which includes evaluating whether microbial attributes

Pharma Solutions Co., Ltd. DA & 2 SRR & THIlT A SR 2 LE T xm e
7N < )a—2ayXABREML ZE IR LTHBY 9, FUCTIERER, BEHLIVEL AT
REFRICHT D ENRTEERA,
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are met during processing.>

TEARE . 8T, TRAOKEMEL (in-process materials) D& 23, Hef&id
SHOOMENT ST E L CWD Z LA RGET D FlEZ M T3 REIND, =
AUTIE, MAEMOBMENRTRZE L CTEA LTNAENE I DO S & £ 556,

56 See 21 CFR 211.110(a)(6).

o Microbiological Release Testing (as appropriate):
A FRIM A RER (WIS 0)

» Total microbial content (microbiological enumeration testing)>’

A E R (EReii) 5

= Specified organism testing and identification program to identify other
objectionable microorganisms®®
DI E L RUVRAEM ZFFET D720 D, FFE DAY RERS L ONFEE
(identification) 711 2" 158
57USP <61> MICROBIOLOGICAL EXAMINATION OF NONSTERILE

PRODUCTS: MICROBIAL ENUMERATION TESTS.
(WREE : IPTO TERHAR 4T 5. )

58 USP <62>  MICROBIOLOGICAL EXAMINATION OF NONSTERILE
PRODUCTS: TESTS FOR SPECIFIED MICROORGANISMS.
GRIE - JPTO THrEMAMRBR) 12415, )

C. Microbiological Concerns for Specific Dosage Forms and Special Cases

BEDAE BIV KERBE OMED FHREEER
1. Solid Dosage Forms [Z/EH]E

Compared to other NSDs, solid dosage forms represent a lower microbiological risk to
patients due to their low water activity. Therefore, the microbiological controls
associated with their manufacture are generally not expected to be as stringent as those

associated with the manufacture of other NSDs.

ftho> NSD & bz U CEZA (solid dosage forms) (&, & DARAKAFIEMEIT & » THREITHK L TIK
WA TR ) A7 s, FdzIil, £ b ORGEICEE T 2 MAEM FRVE I, il
D NSD ORUEIZFIE T DIZ ERE & 320 Z L 2 HfF STV,

Pharma Solutions Co., Ltd. DA & 2 SRR & DIl BRI 2 LET, s S
72« Ia=3 AR ZF CIORMAFLTEY 9, TR, BmEHIVIXA T
RBGERICHET D T LN TEERA,
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The microbiological quality of the finished solid dosage form is also monitored through
finished product testing.>® Microbial enumeration testing of the finished drug product can
be performed by methods described in the USP for Total Aerobic Microbial Counts
(TAMC), Total Combined Yeast and Mold Count (TYMC), and specified organisms, as
appropriate.®%¢! If testing is performed using compendial methods, method suitability
testing should be performed using the drug product. Other test methods, including rapid
microbiological methods, may be used for product testing, but will require validation to
demonstrate their suitability and equivalence to the compendial methods.®? Although the
USP contains recommended acceptance criteria for microbial control, and specifies the
absence of certain objectionable microorganisms,® manufacturers may develop

alternative approaches to microbiological control, including limits/release criteria.

TR O 2R EIE, BRREIRG ORI L > TEL, =4 —SnTWD
89 IR E SR, DA EERER  (microbial enumeration testing) 1%, USP D#RAFMEMEME (Total
Aerobic Microbial Counts : TAMC) , FAELIFH %L (Total Combined Yeast and Mold Count : TYMC) 33 L OV

(BLEIZIG T C) FrEMAaABR (specified organisms) (2R 55 FIEIC L > THF 9 2 & A
k2 606l ¢ L AFEBUE G ELHEHR L CRBAE FEhid 572518, B2 ER LT
JTEFEAMERBR  (method suitability testing) 21T 9 & T 5 HAREM I TR G,
Z O ORER FEZBERBICHERNT A2 L b TE DR, TRLOBEEM L AEE L OF
LM ZIRET DO DRGEDS LT 72 5 2, USP I3MUEW EFLOHELE SN 5 PR EEEN S
ATHY ., o DFEOHFE L 724 (objectionable microorganisms) D ANTFAE % HLE L
TWDITAR LT 8, BUESER T, BREEME,HErHIBTERE 2 20 T A AR E A~ DR
BrY 7 —F 2B T 55600 5,

59 See 21 CFR 211.165(b).

60 USP <61> MICROBIOLOGICAL EXAMINATION OF NONSTERILE PRODUCTS: MICROBIAL
ENUMERATION TESTS.

61 USP <62> MICROBIOLOGICAL EXAMINATION OF NONSTERILE PRODUCTS: TESTS FOR
SPECIFIED MICROORGANISMS.

62 See 21 CFR 211.194(a)(2).

63 USP <1111> MICROBIOLOGICAL EXAMINATION OF NONSTERILE PRODUCTS:
ACCEPTANCE CRITERIA FOR PHARMACEUTICAL PREPARATIONS AND SUBSTANCES
FOR PHARMACEUTICAL USE.
For example, many finished solid oral dosage forms have a water activity that does not
permit growth or persistence of many vegetative cells. Therefore, it is possible that water
activity determination during product development, in conjunction with in-process
Pharma Solutions Co, Ltd. WPIRSUT K D TR & 2B A B HEV W LE RS

7N < )a—2ayXABREML ZE IR LTHBY 9, FUCTIERER, BEHLIVEL AT
ABFERITBT D Z N TEE A,
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controls designed to limit objectionable microorganisms, can serve as justification for the
reduction or elimination of microbiological testing for release of certain types of solid

oral finished products.

B2, i lin & 72 o To REBORE A BETEANL, £ < DRBERMND (vegetative cells) DfK
REILIIEFORHE (persistence) % AIREIZ L7RVVKAGTEMEE 7o TS, L7z~ T, B
FHIE T TOKGIEEDRE L, 4FF L < RWREY) (objectionable microorganisms) % il R -2
L ORI SN TRENE MG D 2 & T, FE OO BEERR A A O Fok 3 i
X, TR OB FHIEER O & FEfi 4. HIE 723 PERR 5 2 L 2 B EST S EH &
L CTRALOAREMED & D,

If there are sufficient data to demonstrate that in-process microbiological controls are
successful, finished product water activity is acceptable, and component lot bioburden
test results remain consistently in control, the microbial enumeration testing of the
finished product may be reduced or eliminated (see section below titled “Potentially
Reducing Microbiological Release Testing for Solid Dosage Forms Based on Risk-Based

Impact Assessment”).

H L. LENOBAEMEIRN D E< Vo TSI EEAT 70O+ T —2Rb 5
IR HIE, T OB ORSIEEIT GUE : HAFRBUER & L OB g H Al 5 2 &
1) FFRESNDLDOTHY , TSI DB v b O F8—F R BRAERIT, THH AL
WRBIZH D | G O A WEEBRITBD H 5 WITRETE DL FF > TV D
(LLF @“Potentially Reducing Microbiological Release Testing for Solid Dosage Forms Based on
Risk-Based Impact Assessment” (U A7 _—2DA 37 NFHIZ S < B GAITE O AW ek

BREE SHL R CETH E v a v ESR),

If such surrogate criteria are used in lieu of a product release test, it is important to
establish and document appropriate process and facility controls, including testing of
incoming component lots and controls in the manufacturing process, as these controls

serve to limit the bioburden in the final product.

LGB ORI Z o L 9 2R ALY (surrogate criteria) % VYD OThIVE, w7
T ZAROMREELMELL, LE T DI ENEETH D, ZHUIIREEEL DA
FN—FT U EHIRT D012, ZORKIEE LTRSS E ) EEE LT, AfOLTTERSy
Oy hOREBRSL, MiET o 2AOBHEREEND,

Potentially Reducing Microbiological Release Testing for Solid Dosage Forms Based on Risk-

Based Impact Assessment

Pharma Solutions Co., Ltd. VPRI LD TR & S A RO O LES, SRRSO
7N < )a—2ayXABREML ZE IR LTHBY 9, FUCTIERER, BEHLIVEL AT
RBGERICHET D T LN TEERA,
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Y AT RX=ADA 737 b HS < BT GAIE OWAY) 7 stk 2 8 S8 % alert

Solid dosage forms with a water activity that will not support vegetative microbial
growth are excellent candidates for reduced microbial testing for product release and
stability. ICH Q64 Test Procedures and Acceptance Criteria for New Drug Substances
and New Drug Products: Chemical Substances

includes recommendations for conditions under which “periodic or skip testing” with
regard to microbial enumeration testing may be considered. The recommendations in
ICH Q6A are based on product characteristics and provide a logical approach to
determining an appropriate microbiological testing schedule. To support the reduction or
elimination of microbiological release testing for solid dosage forms, manufacturers
should conduct a risk-based impact assessment, as recommended in section IV.B of this

guidance.

KEMOWMEM DR (vegetative microbial growth) % 78— k L7e VW VKTEMEZ © D [EE A

(solid dosage forms) 1%, HEh D I & 22 BB T 2904 5ER 2 06 & 9772 D OEA T 5
ThH 5D, ICHQ64 O “Test Procedures and Acceptance Criteria for New Drug Substances and
New Drug Products: Chemical Substances” — (HiJFHEF J O RELE O 3R TIE & AGRILHE © (L0
B X, AEEEUR (microbial enumeration testing) (2B LT TEHINIEER ] ( “periodic or skip
testing” ) b IRF T & 2 (AT DHERFHNE TN TS, ICH QOADHEREHIH T dh D
FEIZESWTERY | MURMAEYRBRA 7Y 2 — VEZIRET DD OB T 7' —
F ottt 2, EIRAIEOMAED TR R BR OB E 72 13 &2 7R — 3 57201
X, BEEHIL, ZOHAF U AD £7 v a VIVB THESRLTWAS K Hic, YRR
— A DR & FE i D MDD

Microbiological testing in a stability program may be reduced or eliminated for lower
risk solid dosage forms with appropriate justification, including the manufacturer’s
historical experience in manufacturing the NSD, such as the amount of microbiological
release and stability data, any adverse findings, and the extent of process, facility, and
component bioburden controls. Note that some solid dosage forms that contain growth-
supporting components, such as proteinaceous components,®* should undergo a risk
assessment to determine if they are candidates for reducing or eliminating the need for

microbiological testing in stability protocols.

KY 27 OEFHANCHOWT, @O EmER 2 S Gustification) Z7~nd 2 & T, LEMET 2

7T LNTOMADFRRERZ . B SE50, HDHWIFHY RS Z EN RS /TREMER &

5o ZOWmERE LIS, MEMFRHAB L ORZEREOZ OTFT—4%, kO etk
Pharma Solutions Co., Ltd. PVPFSCT KD DR & I A SRV LES, RS

TPNT + ) )a—2aZBRAEH SE TR LTl Y 9, RCTIH#ER, @b o0 iEs (7
A FERITHET H Z LR TE £ A
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A MR ROWTTRRGY DA A A=F U EHO X5 7, HEENSDEIET 56 ol
EERO I E TOREBR (historical experience) BE TS, H LRI PEDI TRy D XD 7
(FRIE : e 0) RMERENEDLTT iy 7 3 T — M O FE & G- 3-AIT s et~

Bk 2L TOMAEY SRR O BN 2 AR K 7213 HER T DM CTH 220 & 9 o a il
L7702, VA7 A2 T H20ERH L Z LITERETNETH D,

64 Solid oral dosage forms with certain naturally-derived active ingredients (e.g.,
pancreatic enzymes) and soft gelatin capsules have a higher likelihood of harboring
objectionable contamination.

FrE DRIRBROARK Sy (WgEER 2 &) &Y 7 MBI TF 7% b ORETER DRG]
I, WA E L 720 BYe (harboring objectionable contamination) % & 2. CU % AIHENE
UNEREAYAN

2. Non-Solid Dosage Forms FE[Z/E#|E

Typically, non-solid dosage forms (e.g., solutions, suspensions, lotions, creams, and
some ointments) have higher water activity than solid dosage forms and thus a higher
risk of supporting microbial growth. The capacity of non-solid dosage forms to support
microbial growth is largely dependent on the water activity of the drug product
components. Many contamination events have been associated with products with water
activity levels that support microbial growth, and therefore we recommend that non-solid
dosage form manufacturers focus on microbiological quality when evaluating the overall
manufacturing process. Understanding a product’s water activity throughout the
manufacturing process can aid in decisions related to manufacturing, in-process holding

times, and storage conditions.

B, FEEIEAE (B2, WilR, BER, v—rar, 72U =LA, BLEWL D00k
) X BERORIE LD RMEWDNE S TN IMEM O EZ Y R— 25U 2

7 D\, EMOREIE % AR — ML IEETERIE ORE L, £ DEEGITTH Gy DKy
TEMEICRE HKIFT D, 2 < DIFRFRIT. MEMOIEIEZ YR — F 3 DKEE L~V
ZHORBIIEALI DO THY . ThP ZIHEEFATE DA —I—I2iF, HiET n 2 ez

P D BRI, AEM TR EICER Y T 2 L2 HRET 5, WET v AR ToOR
sn DARGTEMZ B 5 2 &%, E, TEANORERRH, 8 X ORE SRIFICBEE T 5k
e N ATASH

For products, components, and in-process materials with water activities that are known
to support microbial proliferation, greater scrutiny should be placed on process controls
throughout the operation. This includes in-process and finished product microbiological

monitoring methods and acceptance criteria, validation of in-process holding periods,®

Pharma Solutions Co., Ltd. VPRI LD TR & S A RO O LES, SRRSO
7N+ I)a—2a AR EH TECIORNLTEBY 3, RUCHEMER, BHEbh AW EX AT
AEFERITHET D D ENTE ERAL
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and any manufacturing step that is vulnerable to microbial proliferation.

BAEMORIEZ VR — T2 2 ENMBN TV DHKIEEE L ORI, WY, BLOT
FENDJFE} (in-process materials) (Z-DWTIX, #ERAEZE L CTF vt 22 FITHET 5
VEEIR B D, T, LRENB K OREKEGOMAENFRIT =4 U 75k & Al
B TRRPIRFFI OMGE 68, 35 JOMEMEIEIC o L Mg 2 liE 2 7 v TR E Eh
Do

For example, naturally occurring ingredients with low water activity may have high
intrinsic bioburdens and require special attention. Also, the presence of objectionable
microorganisms in the manufacturing steps for topical drugs has resulted in microbial
contamination of such products, which typically have low water activity. Additionally,
suspensions can present an additional challenge in managing objectionable
microorganisms®®. Product stability studies should take into account that suspensions
may separate into different phases, during storage and distribution, that may result in the
segregation of formulation ingredients and cause an unequal distribution of
preservatives. The phase with insufficient preservatives may have high water activity

resulting in microbial growth.

B 21, AKSTEPEDIRN TR ZEAG DA A A—F L 85 < L R 2 S S LB 78
ERD 5, £o, RPTHERESORE TRIZH F L < 7Z2WZEY) (objectionable
microorganisms) 2NFIET S Z &1, £D X5 28 GBE . AKINEEMEVY) OWAYIE Y~
BAETDH, IHIC, BEKITAE L BRWMAED OEBRIZB W CBMOBREA 17T 5
AIREMED B 5 86, BN EVERA T, B MRE 36 X Ol Ak 2 7240 (different
phases) |Z70HfE L. BAIDOWF Ky OaBEE S &R L, RFFIORE — DAz h &l
TAREMEA BT 2 LENH D, RAFADPA 53 7 MK SR & < . Y O 15 %
FlEE T ATREMED & D,

65 See 21 CFR 211.111.
66 See footnote 6.

In addition to evaluating the overall manufacturing process, it is also important to ensure
that manufacturing equipment is cleaned and maintained such that water residue does not
remain on equipment while it is stored, unused, or unprotected.®’” Water residue can
promote microbial growth. Equipment surfaces, including those that may not contact
product directly, should be dried or stored in manner that permits rapid drying as soon as

possible after cleaning and sanitization.

Pharma Solutions Co., Ltd. DA & 2 SRR & THIlT A SR 2 LE T xm =g
7N < )a—2ayXABREML ZE IR LTHBY 9, FUCTIERER, BEHLIVEL AT
ABFERITBT D Z N TEE A,
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RE T 1 A RAREHI SN A T, REIEENRE . RMEFE2T IRESh TRy &
T2, WEREZVF LD DBIC, TOREEITKOKEPEN 2N L D ICHERFT 52 L bH
HCTHDY, KO IIAEDOVETEZARHES 2 RN & 5, A EHITHRR L Z2uva]
REMEDH LD b DEZD, HarDOREIT, Walfrdld KOVHERIZTE 5720 B <A R K
DN, HBREETIIRE T HLENRD D,

67 See 21 CFR 211.67.

Non-solid products with low water activities nonetheless can harbor objectionable
contamination due to introduction of contamination during manufacturing or from raw
materials. However, microbial proliferation during shelf-life is less common. For non-
solid products with synthetic components and water activities that are well below those
that are known to support microbial proliferation, less frequent microbiological testing
conducted in the finished product stability program may be supportable. Batches placed in
a stability testing program are typically sampled and tested at multiple time points over

their labeled shelf life, including beginning and end and several interim points.

TSNS T | KRPTEEIMERNIEER L, JIEP E 73R D DTF Y A -
TLDHZ Iz, IFE L2 EYE (objectionable contamination) %4802 D& NH5H, LovL
RIND, AR OMAEYOHEHIZSH F 0 — TV, EEA RS (synthetic

components) | & [AEMOREEZ VR — T 52 ERXMBNTWDHED LD H1L5 MITED
KGTEMEZE o) FEERREOSE . RERGONERENET 7 7T 5 THEM S5 EEH
FEDIRNBAED FHIRREBR DS, AR — N 2N o 5H_GEse) . BEWET A ho7 e s
T LR TOHNTZANy Fid, @, BHER T, BEOWONOFERS v M aEie, 7
NIZFIR SN DT 2E@EORF R T 7Y 7S, oS d,

FR¥E)  ZO T O SUIRLERFIOLERH 5, “supportable” &5 HGE (RIF) 23,

O THAFRBRICB W CTEDRBRIEH 2 A< ThWv, Z000 Y A7 X, 22 MR R
(TRTOr Y MK LTITOILRWA) T, MAEYRBRIEE 2 ANLD Z &Ick by, ZhoM
BEREND ] LWV BRI,

@ ZEMERBR T 07T JMIEDRBIEH 2 A2 < CTEWHMEFFT 5] &V ) BRZRO
DD,

BIFEIZK R CTE R0, ZFORITHE XEE LD & EFLoOOEKRD L5 Iclibh b,

To support reduced (i.e., fewer stability time points) microbiological testing of finished

product lots in the stability program, a risk-based impact assessment should be

performed that includes water activity data, microbiological monitoring information
Pharma Solutions Co., Ltd. VPRI &5 SRR & I A BREV 2 LE T RO

7N < )a—2ayXABREML ZE IR LTHBY 9, FUCTIERER, BEHLIVEL AT
AT FERTHET D Z N TE A,
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related to the manufacturing process, bioburden potential of the components,
manufacturing history (with attention to any failures and deviations), and an
understanding of the processing steps that may contribute positively or negatively to
microbiological quality (see previous subsection on “Potentially Reducing

Microbiological Release Testing for Solid Dosage Forms Based on Risk- Based Impact

Assessment”).

LEWET 1 7T JMIBT DK O vy N OWMAEDFIRBROAI (T72Rb b, ZEN
DRSO % BT HIE, VAT _X—ADZEFM (risk-based impact assessment) 21T 9
NETHD, INBITIFE, ROZEEFTOLNETHD @ KGEET—2, WiETnt

(ZBES DA T =2 U o T IEE, ALTTRST (components) DS A A /N—T L O AT RE
PE, RERE (2ToORNEG E@HUZEEZL D) | . BEU EMZERGWEICR YT
AT HDLWNIRAT 4 TGS D L Bbhnd 7ot 2EREOHfE ] (i d“Potentially
Reducing Microbiological Release Testing for Solid Dosage Forms Based on Risk- Based Impact
Assessment’DY 7 7 g L EZROZ L) |

3. Microbiological Consideration — Special Cases #EY)FHIZEE— FE5l 2 FH)

This section discusses examples of NSD product formulations and intended uses that
inherently pose greater relative risk for objectionable microorganisms or bioburden to harm
the patient population (e.g., administration of NSD to skin prior to medical procedures that
break the skin). This example demonstrates that more rigorous identification and
assessment of the bioburden in these products is critical to understand product hazard.
Appropriate laboratory methods must be used, and qualified staff must review the results to
determine if the product is contaminated with objectionable microorganisms.%®%’ These
methods should differentiate and identify objectionable microorganisms. Such batch quality
information is critical to prevent distribution of an objectionably contaminated product that
poses a hazard to consumers, and to facilitate an investigation of the cause(s) to correct or

prevent a quality problem.

D72 TE NSDEREL O OF & BEEMICEE 2 KETHE L < RVEY
(objectionable microorganisms) . F721E/NA AX—F ORI Y A7 EAREINZEI L THE S A

s (T2 & X, BRIGEES 2 ERALE ORI EIINSDZ &GS ) IOV THT

Do ZOHNE, ZNDHDOELDNSA FN—FT D XY FREEIRFFE (identification) & FFAM 23 5L
Pharma Solutions Co., Ltd. PRSI K B TR & TR A BREV LT L 35 o KRR

7N < )a—2ayXABREML ZE IR LTHBY 9, FUCTIERER, BEHLIVEL AT
ABFERITBT D Z N TEE A,
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DGR FFT D72 DICEETHD 2 L ASFEL TV D, @E7ZR 7R TOHEEZEH LT
MR BT, OB EZ AT A2 v 7H BRI E L <22V (objectionable
microorganisms) CYG YL S TN D NEMNEIRIE LIRT T2 H 72080, Z i 6D F1ETIE, 4f
FLL WA AR L, 2>OFRIE (dentify) THMERH D, DX IRy FONEE
WX, HEEIERE 72634 F L <22 GYE (objectionably contaminated) % 52 1T 72 B it D it th
EBHE, 2L C, WWE EORMBEE REZ I IET 270 ORKNOFHEE BRI T D2 DICE
BThD,
68 See 21 CFR 211.160(b).
69 See 21 CFR 211.25(a).

a. Burkholderia cepacia Complex and Aqueous Drug Products

BN T HEEE KPR

Non-sterile aqueous drug products have the potential to be contaminated with BCC
organisms because of the potential for these microorganisms to be present in
pharmaceutical water systems. (Refs. 2, 18, 19, 21). Burkholderia cepacia is now
considered part of a complex of at least 17 genomovars, or closely related species (Refs. 2,
8, 14).

MR DOKPEESL ST, BCCH (2 v 7HR) THEINDLAREMERH D, LWVIHDIE, Zh
O OWAEMBEIRL DK AT MMFET DA REEZFFONH TH D (CUHk - 2, 18, 19,

21) . Burkholderia cepacian \XHIAE, V7a< & H1TOBIE TR (genomovars, 7o I3 HEIZ BEE
TOHEOEARKRDO—E & RS TnD (Refs. 2, 8, 14) ,

These organisms are opportunistic human pathogens that can cause severe life-threatening
infections (Refs. 2, 14, 24). It is important that non-sterile aqueous drug products not
contain BCC organisms because of their unique characteristics and the safety risk they pose.
BCC strains have a well-documented ability to utilize a wide variety of substrates as energy

sources, many of which are traditional preservative systems (Refs. 1-4, 12, 13).

IO OMAEMIZ, BEOEMEENTEYYEZ G SR RO ®H 5 B FRO & Mg
Tohs (Refs. 14, 24) , IEWMEOKMEIRMIT, TOMFFORMEE ZN R BT-OTEE R
DY A7 DI=HIZ, /XU T EEE (BCCorganisms) &3 £V ENEETHD, LWV9H DL,
ZOMBREEL, ZLTENLBRLOEELED Y A7 Db TH DH, BCCOFHEMKIT, —F
NVR—RE LTS EEERIAT 28E00E. HolcsrEHbshisy ., ZnHoEED%
I, TERDIRGFHNC L DTV AT ATFEL TS (Refs. 1 -4, 12, 13),
Pharma Solutions Co., Ltd. VPR &% SRR & ZHB A SR N2 LE T, AR

7N < )a—2ayXABREML ZE IR LTHBY 9, FUCTIERER, BEHLIVEL AT
REFRICHT D ENRTEERA,
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Thus, despite the presence of an otherwise adequate preservative system in a non-sterile
drug product, BCC strains can survive and proliferate in a non-sterile product over its shelf
life. While microbial enumeration testing for finished product release may demonstrate an
acceptable level for the total aerobic microbial count, BCC can proliferate to unsafe levels
by the time the product reaches the patient. In May 2016, the FDA was notified by the
Centers for Disease Control and Prevention (CDC) of severe illnesses and deaths associated
with BCC in patients in 13 hospitals across 9 states. This prompted the recall of a non-
sterile OTC liquid stool softener due to BCC contamination (Ref. 17). In a series of cases
from 2000 to 2002, involving a medical device (an ultrasound gel), intrinsic contamination
by BCC led to serious blood infections after the gel was used in association with transrectal

prostate biopsies (Ref. 6).

zhwz, HFEHERL TOROMEN S RI25E OB R RAFH DL AT ARFAEL TVDHIZ
LD LT BCC (v THkto) WMKRITAEMFL, G zoigo) ARIMIRIZHZ - T,
FEMERIL P CAEGFL, DOMIEAE T2 2 KD, B O A EEGERD . ORI
HAEMENZOWTIEEIRTH LN THDLZ LT A2 Z ENAIEE Th 255 TH,
BCCHHEIEL., D R : fio) RIFHIMIC DI - TIFMERGL CAF L, 2 L THET 5 2
EMTE D, AL O AR O A EHBEER D, I L MERAEYEL (total aerobic microbial count)
DRV H D Z L EZFENT 2 X 5 256 Th>Th ., BCCHEAHT, Mz B 1cH
BT DHRERETIC, BRIHEATE RV L UL E TR 5 2 L3 HkD, 20164551 |
FDAIL, KEFER FHEHEE 2 — (CDC) b, 92DOMITE =25 13DIHEEDBE D,
BCC (e 3v 7l ([ZR#ET 2 EHE R LA TICOVWTHAZ T2, ZHUIBCCIHYIC

% IEMEEFEOTC DOWLAERALA] (liquid stool softener) DA ME L7z (Ref. 17) , EfHEE: (BE
W) EETe, 20004E7> H20024E £ TOHOHETIX, ERLE (BFWHs L) ICB%
THLOTHY, ZOHLTFNVEHEMN LI Z & T, REBITINHIIRARR (transrectal prostate
biopsies) (ZPHH L COEEE 22 MIREYIE DS A LTz, ZHUEIBCCHEEIC K 2 NIRIPEG Y
(intrinsic contamination) (ZJ 2% H D ThH 7= (Ref. 6)

Pharmaceutical water and naturally-derived components used in the manufacturing process
are the most likely sources of BCC in drug products. Therefore, a robust implementation of
the CGMPs is essential to ensure product quality and patient safety, including:

HUE TR CHEH S 2 SRR & RO R T, IR TOBCC (/30 7 H i)
Db ATREMEN WA Ch D, L7hd > CCOGMPOEE H 72 328513, B0 mE & BE D%
BEMERT DIZOICARAIR 2D TH D, ZHNITFRDOLDREFEND -

Pharma Solutions Co., Ltd. DA & 2 SRR & DIl BRI 2 LET, s S
7N < )a—2ayXABREML ZE IR LTHBY 9, FUCTIERER, BEHLIVEL AT
RBGERICHET D T LN TEERA,

%
2

@ Pharma-bio Futakani



Contains Nonbinding Recommendations Draft —Not for Implementation
FHE LR [T 7y D BLE 12 F5 1T S AR FHIn L D EJEHIE  JESR )17+ 572 % Page 39 of 56 pages
Contains Nonbinding Recommendations Draft —Not for Implementation
* establishing a risk management program for the design and control of operations to
prevent BCC contamination”’
BCCIHYZ i STz DIEFA DR EEBOT2d DY A7 ERT 0 7T 2570,

« using robust water systems’!

EXIE 72K AT AOMF AT

* ensuring components meet appropriate specifications for bioburden’
TG SA FR—=F A L TOBEYIRBIEICEB L TWDL L E2MELT D ;

« appropriately sanitizing and cleaning equipment,” and

MEr O 2 HEER L OVEED ; B

« validated sampling procedures’ to routinely perform in-process monitoring and

finished product testing for the presence of BCC
BCC (/XU THRE) OFIEIZOWT, LRENE=X U v 7 & i e E i %
g oledo, N TF =kt 7Y Tk

70 See 21 CFR 211.100(a), 21 CFR 211.113(a).

71 See 21 CFR 211.42(a).

72 See 21 CFR 211.80(a), 211.84(d)(6).

73 See 21 CFR 211.67(a).

74 See 21 CFR 211.110(a), 21 CFR 211.165(a).

Unless a manufacturer performs validated manufacturing steps (e.g., microbial retentive
filtration of the bulk product formulation with a sterilizing filter right before filling) that
render a drug product free from BCC, release testing is essential as the last in a series of
controls that helps demonstrate that the non-sterile aqueous drug product is free from BCC
(Ref. 7).

BERF N NY 7 — MELORGEAT v 7 (B 21X, FRIEERNIIEE 7 4 L Z —Z 0 Lz
V7 B OWARE Hil) A FEITL T, ERMBICBCCEEZERWVWEIITLRWRED | Hfak
BRGRIE  ICMAEpRBIER 2 50 5 2 &) 5, HIFEEE OKMEERRLPBCCE G £ W2 & &
AEA S Z Lk, —HOBEHORED LD TH S (Ref. 7),

The USP provides a compendial test for BCC that became official on December 1, 2019,
entitled (60) MICROBIOLOGICAL EXAMINATION OF NONSTERILE PRODUCTS—
TESTS FOR BURKHOLDERIA CEPACIA COMPLEX. FDA recommends that

Pharma Solutions Co., Ltd. DA & 2 SRR & DIl BRI 2 LET, s S
72« Ia=3 AR ZF CIORMAFLTEY 9, TR, BmEHIVIXA T
AEFERITHET D D ENTE ERAL
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manufacturers use the USP method described in this USP chapter to test drug products for
the presence of BCC. If a manufacturer chooses to develop an alternative in-house method,
the alternative method or procedure must be fully validated and must produce comparable
results to the compendial method.” Additionally, any applicant choosing to develop an
alternative method should be aware that test methods can be complicated by the fact that
BCC are highly adaptable and variable in their ability to survive and grow in a variety of
environments (Refs. 1, 8). There can be difficulties detecting and correctly identifying and
classifying BCC (Refs. 1, 15) and, consideration of the diverse phenotypes exhibited by

BCC members is essential for recovery method development (Ref. 3).

USPIZ, 20194E12H 1 HIZARKIZ 72 5 T-BCCOATERB AR L TN D, ZDH A b,
“MICROBIOLOGICAL EXAMINATION OF NONSTERILE PRODUCTS—TESTS FOR
BURKHOLDERIA CEPACIA COMPLEX” (RS IS DA R — N—27HRZL7 V7T
RV TarF Ly s Z0ER) THDH, b LELEEE ) ZOUSPOETHM S T 5 USP
EEEHA LT, e LTOHAFRBREE (alternative in-house method) # BHIET 5 Z & 218IRT 5
DTHhIUL, TOEWE (k) HHOETFIET, +2eN)F— b LAadhudiesd, 2o
Z DATEEIHEIE (compendial method) (2% L CRIZEDHKE R (comparable results) % 4= U721 FALiE7e
B7pu, HIZ, REOHIELHIET L Z L 2@IRUICHGEE L, IBCC (v sy 7 ER) (306
JSHERE S BRA REBECATF L, AT DBANEET 5 FEIC L o TREJEDSEHE 7
5] ZEICHETDHIE (Refs. 1,8), BCC (B v 7ER) O L EMARFRTEER X ONEIZN
iﬁfﬁ%{:\ﬁ%@mef& 1,8), BCC (L ST THRE) DA L A—HRd SR KB (phenotypes) %
BRI D 0E, GRE : wsuo7Er) RINTEDRFEIC AR THLD (Ref. 3)

75 See 21 CFR 211.194(a)(2), 21 CFR 211.194(a)(6), USP <1223>.

b. Preoperative Skin Preparation Drug Products (Topical Antiseptics)
et E =R (VRPTHEA)

Patient preoperative skin preparations are topical antiseptic drug products used to reduce the
number of microorganisms on the skin prior to medical procedures or injections, as the skin
is typically covered with microorganisms (Ref. 16). Some of these products are not
manufactured as sterile products (Ref. 16). However, there have been a number of
published reports of infection outbreaks associated with antiseptic products due to microbial
contamination (Refs. 9, 10, 11, 21). Notably, contaminated antiseptic products made up a

majority of non-sterile product recalls that occurred between 2009 and 2013. There were

Pharma Solutions Co., Ltd. DA & 2 SRR & DIl BRI 2 LET, s S
72« Ia=3 AR ZF CIORMAFLTEY 9, TR, BmEHIVIXA T
AEFERITHET D D ENTE ERAL
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eight recalls due to microbial contamination of alcohol or povidone-iodine prep pads.

BE ORI ERANL, BEIXEEPIMEY CEDN TV 5729,
FEIRALE F 72 3 O RN BB L O O30 1 5 37 014
ENDRATHEFEREL THD Ref. 16) . ZNHDOHEEDUNL DM
ﬁ\ﬁﬁ”&&bfiméﬂwaW(Mfmﬁ>L#L@ﬁ%\ _
WAEMTEYC X 51 E R RS B YMED T 7 b7 LA 1B -
LTO, ARINTEZL OWENRHD (Refs. 9,10, 11,21) . FFIT, FRIE : alcohol prep
V5V S AU IHTERL L. 2009470 2013 E ORI R AR Lz JEtm s pads O—f

O FEIDO RIS Z HD T\, T a— /b EFARE Frg—

FOT Ly T8y B GRE: T8y R EERflfdi7e LICQdui 2828 AOGHEBR) WAEMTE
Gz X % 8EIDEI N & - 7=,

The product indication alone (application to a body surface that is about to be surgically
compromised), as well as recent infection outbreaks and product recalls, suggest that the
sterility of the product may be an important risk mitigation or have an important impact on
clinical outcomes. In 2011, the FDA published a news release reminding health care
professionals to check the labeling on alcohol prep pads to determine if they are sterile or
non-sterile due to recent contamination events.”® FDA recommended that only sterile pads
be used for procedures requiring strict sterility measures (Ref. 19). FDA encourages
manufacturers of patient pre-operative antiseptic products to explore manufacturing
processes for these products that render them sterile, whether the product is under
development or currently marketed. FDA welcomes questions regarding development of
sterilization processes for these products, and is committed to working with applicants and

other stakeholders on options for sterilization of pre-operative antiseptic products.”’

RITORBGO3A L] ORITI L B AAD Z & AL OEGE GMEICERICS S Sk
2ELTWAHIERER~DEH) OATYH, "I OMFEME GRiE : W2 EEICT 52 8) DNEER

U A7 72 D7, £ 21X AR (clinical outcomes) (& KR8 % B 2 % Al M & 7RI
TW5, 201142, FDAIL, B DG ROFEFBEDT-DIZ, TLa—LT Ly 7Ry KO
NNV EF s L, EEEIIIEERENE O AT 5 X0 ICEREMRICERER T =2 —
AV Y —=R%BA LT, FDAIL, HtS 2 BEEBIEZ L L+ 5 FIRICIT, BRENy FOoHBz
T2 L2 LT- (Ref. 19) . FDAIL, BHEOHATHRR M ORGESEF (2, KM%
HTHDHN, HOWIBIERTZE SN TWDENIO 0L LT, TRoZEEET5 L 510, i
DORET 0 A% RET D2 L2 HELEL T D, FDAIL, 2 b ORGOWE 7 77 X DFH%
Pharma Solutions Co., Ltd. RPN &5 TR E TR SR LE T, AR

7N < )a—2ayXABREML ZE IR LTHBY 9, FUCTIERER, BEHLIVEL AT
REFRICHT D ENRTEERA,
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BT 2 ERZEA L. AT O RS ORE A7 2 a ST OWTHFEE L O oF] EFEIR
FHLNTHZLEKIELTNDT,

76 FDA Press Announcement “FDA reminds health care professionals about safe use of non-
sterile alcohol prep pads,” February 1, 2011, https://wayback.archive-
it.org/7993/20170113073826/http://www.fda.gov/NewsEvents/Newsroom/PressAnnounc
ements/ucm241750.htm.

See also “FDA Drug Safety Communication: FDA requests label changes and single-use
packaging for some over-the-counter topical antiseptic products to decrease risk of
infection,” November 13, 2013, https://www.fda.gov/Drugs/DrugSafety/ucm374711.htm.

77 Requests not associated with a specific application can be sent to CDER-OPQ-
Inquiries@fda.hhs.gov.

c. Transdermal Products #8545

Traditional transdermal and topical delivery systems
(collectively TDS) pose limited microbial risk when used on

intact skin.”® However, as the technology for these products

continues to evolve, the potential risk to patients should be re-

assessed to determine the need for additional manufacturing ARVE © Transdermal Products
o8 B2 I o> — 151

controls.

PER DR X OVRAT 52 A7 2 (transdermal and topical delivery

systems : TDSE PR 2) 13, TNEBEORGITHEH L7256, MEH Y X 7 IXRERT

HHB , LnL, Zho0R-EOHEMBRER LT 29, BEICHT HEENRY 2713,

BMOREE RO MEMEZHE T 272 OICHMI S5 X&E TH A 9,

78 Technical considerations (beyond microbiological aspects) for traditional transdermal systems
are addressed in FDA’s draft guidance for industry Transdermal and Topical Delivery Systems
-Product Development and Quality Considerations (November 2019). When final, this
guidance will represent the FDA’s current thinking on this topic.

WERDIEPL > AT L DOEATIE L GEW IR 2B 2 T) ([ZOW T, FDAD [ZERmITH A
4> A% Transdermal and Topical Delivery Systems -Product Development and Quality Considerations
(November 2019)] TH(Y EIF LI TWD, &I/ -T2 &, ZOHA X AT DT —~< |2
T HFDADBAED B 2 T Z LT D THAH D,

TDS designed with a physical mechanism to abrade or penetrate the skin increase the
potential for infections, especially given that skin thickness varies across individuals, body
sites, and by patient age. During development manufacturers of such TDS should consider
the risks and determine whether the TDS should be manufactured as sterile or with a

bioburden level below that normally seen with TDS designs that rely on chemical

Pharma Solutions Co., Ltd. VPRI LD TR & S A RO O LES, SRRSO
7N < )a—2ayXABREML ZE IR LTHBY 9, FUCTIERER, BEHLIVEL AT
RBGERICHET D T LN TEERA,
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permeation enhancers.” The FDA encourages these manufacturers to contact the Agency in

the early phase of planning and product development.?’

B, REEOESHMEN, B, BEOEMICEI > TRRDZLE2EBETDLE. KEET VI
5L (abrade) 720, BRI -0 T 2WHRN R A T = X A CTRREH SN2 TDSIE, Y IHENE:
EHARSED, ZOXIRTDSEET A= —I1L, DOV A7 %#EE L, TDS% M CHl
14570, ALZEAYEIBIEHERA] (chemical permeation enhancers) (217 L 72 TDSF&F Tl B Hh 5
WA FN=FT DL YVLLTFICT 200, IRETXE THDHP, FDAIL, ZAHDA—H—IC
%t LC, FHESCHRL T B O AT LM CFDAIZERE T2 K H 1R L T 58,

79 See FDA’s guidance for industry Chronic Cutaneous Ulcer and Burn Wounds —Developing
Products for Treatment (June 2006).

80 When the submission is for an NDA, contact the specific drug product’s review division with
questions. When the product under development is an ANDA, the Office of Pharmaceutical
Quality (OPQ) and Office of Generic Drugs (OGD) may be contacted through general
correspondence, controlled correspondence, or request for a Pre-ANDA Meeting, as
applicable.

HEEEDNDADOLE ., BRI HAULRE DO EIESL OFFAEM  (specific drug product’s review division)
HfE Iz, BT O/ ISANDA (LA O, Office of Pharmaceutical Quality

(OPQ) K UOffice of Generic Drugs (OGD) 7%, —f¢fEEEE T (general correspondence) | ‘& BT
1EE M CE (controlled correspondence) | SR FE ITAR D 3G (Pre-ANDA Meeting) D ELF; %
WUT, MEEEEZITDZENTED,

D. Updating Approved Drug Product Specifications ZAGB#E I O O FEH

FDA does not expect application holders of approved drug products to amend the product
specification in cases where it is inconsistent with the recommendations discussed in this
guidance. If a new supplemental application proposing a manufacturing change that may
impact the risk of increased microbiological growth (e.g., new manufacturing process,
relaxation of critical process parameters) is submitted, FDA assessors may request that
application holders update the microbiological testing information in the product
specification during assessment and before approval. Application holders may wish to
consider updating a given drug product specification as recommended in this guidance. This
could help to expedite approval of future supplements for other manufacturing changes.®!
Table 1 provides guidance regarding the filing category for submission of supplements that

propose changes to the microbiological testing program of non-sterile drug products.

ﬁ ql’llarma Solutions Co., Ltd. WPFSCIC L B DR & SR A SRV LET, SRS
7T+ I)a—2a ABREM TR LTBY £, RUTIHERER, BEbHH W EL 1 73
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FDA IE, ARFAEIMORGEEN, RITA X ATHRSIN TV LHRFIEL FET 5
A, TORGEFMEEET S Z L2 MFHEL TRy, b UIEDBIEORIM Y 2 7 (8% 5
A D ATREMED & 2 UER T (BIAIE, Hr LWRLE TR, HER TR ANT A —F OfEM) ZR%E
FTLE L WIBIIHEER R S o6, FDA AR L, AT I L OVKRRANIC Rk O
W RBRIE RO T B &2 HEEEICERTHZ L TEX 5, HEEA (application holders) 1, AW A
FUATHIRESN TV D X HIC, ArE DERELIGBEOFEH 2B oL InThsH 8,
F 1T, FEEERSOMAEDTER T 1 7T AOEEEZRET D4l ER ORI 2 B X
FDOHA K A m LT D,

81 FDA also recommends that non-application drug products consider updating drug product
specifications as maintained by the pharmaceutical quality system as recommended in this
guidance.

FDA L F 7=, FEHFGFHEESSEL (non-application drug products) 73, ZDH A X U ATHELEE LTV A KD
. BEESOBE Y AT KL o THERF STV 2 EIERS OB O TH OMF A2 HE L T 5D,
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Table 1. Regulatory Filing Strategy for Proposed Changes to the Microbiological Testing

of Non-Sterile Drugs
FRIE R = 2 i DR A FROBRBR T

Xt U CRE SN B E DR 72 HEHRIE

Proposed Testing Change
RBETIRRERE

Regulatory Filing
R MR ~DJE T H

Related Guidance
BET AT XA

Currently not performing microbial enumeration testing.
Proposing to add testing according to USP General Chapters

<61> and <62> with criteria consistent with USP General

Chapter <1111>.

BUE, AN OBEHEIREIZIT > TWgry, USP—BE<1111>E
— T T, USP—kF<61>38 L U<62>12 LS < Rl A8
M2 &52RE8T5

Annual Report

B E
(AR 72 28 T« 7GR
FAOFHITAE)

Guidance for industry
on CMC Postapproval
Manufacturing
Changes To Be
Documented in Annual
Reports

Currently performing microbial enumeration testing with less

stringent acceptance criteria than that suggested in USP General

Guidance for industry

Chapter <1111>. Proposing to tighten acceptance criteria to Annual Report on CMC Postapproval
USP recommended levels. Vo 1 £ e Manufacturing
IR A Ch To B

BIfE, USP—EE<1I>TIRESNTND LY bEONRIE | (BMARLE - kiR | ranges fo e

) o o - SR 5) Documented in Annual
FEHET, MAEMREERBR 21T > T\ 5, T AKLHEZUSPHESE L - . o Reports
SUETH L TDHI EEZRET D,
Currently performing microbial enumeration testing. Proposing
to delete microbial enumeration testing based on submission of
a risk assessment. This type of proposal would only be Prior Approval
appropriate for testing and evaluation of certain solid dosage Supplement (PAS) Guidance for industry
forms with a low water activity. EIE BT on Changes to an

et T S s A e b 1 ) T, I Approved NDA or
BUE, MAEMOREBMRAEZFER L THND, VAZTEAXAL B (CFRisFA) UNDA
HARD T—HRZ 5K

FRHICHED & | MAEMHEERBROBIBRZRET 5, OO
FiE. AKROTEIEDARNFEE O E TR OFRER « FHAIG I O 258 L

TWbh EEbhs,

<

RBHIEE] TS

Currently testing according to USP General Chapters <61> and

<62> with criteria consistent with USP General Chapter

<1111>. Proposing to add BCC test, but currently not

performing testing for BCC.

HIE, USP—iE<61>3 L U<62>1C
LB LI EETHRAEZIT> TV D,

HOBMZIRET 555, BUEBCCHA

Hox USP—fkE<1111>
BCC (/X THE)

ITT > Ty,

Changes Being
Effected (CBE-0)

R iE LT, %
SR
(I o 25 50)

Guidance for industry
on Changes to an
Approved NDA or
ANDA

Pharma Solutions Co., Ltd. WPFSCIC L B SRR & “ﬂm»;wmmt LES, ®ias
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APPENDIX:

Case Study Examples of Microbiological Contamination of NSD Products;
NSD 5 OBRAEY) 85 B DO BB FE41;

Impact on Product Quality and Manufacturing Process
B OME L ST o A~ DR

The following seven case studies summarize incidents of NSDs contaminated with
microorganisms leading to infections, and ultimately product recalls. In each of the cases below,
the manufacturer of the product initiated voluntary recall actions to mitigate the impact of the
contaminated product on patients and end-users, and instituted new processes and corrective
measures to prevent future microbial contamination of their product. Of particular significance
are the root cause analyses and corrective/preventative strategies that manufacturers took to
address microbiological contamination. These examples suggest that risk assessments should be

an integral part of strategies to prevent the microbiological contamination of NSDs.

LIRS 7 DOFBIFIRIL, GO0 DB THY SALIZNSDD A T v b (i)
ThHO., L THREMITRLDOEINWE TICORN oA VT haeE Db D ThHD, LU
TOEEH T, YL OMEEFTBEEB LT Ra—F—~DiFERIA|I DA T &/
b+ 27=0lc, B ERYHEE (voluntary recall actions) % Bl#A L. & L CZ OB OFFR O A5 Y
ZBHIET D722, Bilce Ty m X L RBIERBEZRE Lz, FRICEEROL, RAFRESGHT (oot
cause analyses) & BUEIEE DAEWIG YKL T L T2 DIZ & o To B B E /B E
(corrective/preventative strategies) CTd D, ZAVHDFEFNEL, U A 7 FEAIAINSDs DAL IH R 2B < T2
DO DRI RIS THHRETHDLZ EERBEL TN D,

Case 1: Contamination of an oral solution with Burkholderia cepacia complex (BCC)

Y /XU T HRE (Burkholderia cepacia complex : BCC) |2 L %% 0 HEA| D5 Yx

In 2016, an OTC product (oral liquid docusate sodium) indicated for constipation was
contract manufactured for a customer who marketed the products under its own label. FDA
investigated a multistate outbreak of serious BCC infections in 108 patients, including
multiple associated patient deaths. Testing by FDA and CDC revealed that more than 10
lots of oral liquid product were contaminated with BCC. The BCC clinical isolates matched

with the product isolates. The investigation also detected BCC in the water system used by

ﬁ ql’harma Solutions Co., Ltd. VPRI LD TR & S A RO O LES, SRRSO
TPV« MNa—a ZXBREH S CIOIRM L TEBY £9, FOCTITER, BHEHHVEL AT
AEFERITHET D D ENTE ERAL
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the firm to manufacture the product. FDA and CDC identified the contract manufacturer as
the source of the outbreak. The poorly designed water system (cold system; not
continuously circulating), inadequate monitoring of the system, poor manufacturing
controls, and inadequate microbiological testing methods all contributed to severe risks to
the consumer. All lots of liquid products made by the contract manufacturer were ultimately

recalled.

2016512, f8H (constipation) HOOTCHELM (B AR docusate sodium #H() 725, ZFtiliE %
TV, BAET L2 B TIEEF AT IZIRIE S 4172, FDAF JLTUCDC (Centers for Disease Control
and Prevention : ZHREH Tt 4 —) 1L, HEOMEZR 72T U M7 LA 7 TEERBCC (&
SNUTHER) IZRDEGD108% GELHE A ET) A L7z, FDALCDCIT & 2 s R

IR RL D107 v R LLEARBCCTHY SN TWD Z & &R Lz, BCCRERITHERRIZ, B
DHONEEEE —B LTz, TOREITE, TORENRZRLET 5 72 DIl Lok itfs
VAT AT, BCC (B v THE) At L7c, FDALCDCIL, D7 7 FbA 7 DJREE L

T, ZAtRGE¥#E (contract manufacturer) ZHFE L2, RHOICEEF SNk 2T A (KR Y
AT b PEBREER A LTV | VAT AORHEY R, R BEEH, B L OV
B2 A PR T R T BB ICEA R ) A7 2 b7 b L, SZitilEERIC k-
THRSE SN ERSOETOR v M, &ENIZY a—1rEni,

Case 2: Contamination of aqueous-based throat spray and liquid antacid with Escherichia

coli 7KMEME (py) AT L — LRIKHIERA D KIGEIZ X D15

In 2014, a manufacturer of an aqueous-based, non-sterile spray to relieve throat dryness and
to restore throat comfort was determined to be contaminated with Escherichia coli (E.coli).
The contamination was discovered when a microbial assay of the product returned results
that indicated the bacterial count to be too numerous to count (TNTC). Although the root
cause was not fully determined by the firm, several manufacturing practices were corrected
as a result of the event, including new processes and procedures for cleaning and storage of
equipment, and physical separation between used equipment and equipment that had been

sanitized. Over 20,000 units of this product were distributed nationally.

20144F\2, MEDHZIEA DT, MO P & 2 [BE T 2 72O OKMER—ZADIFHER A 7 L—0D A

— = GRIE BRERLELN) KABE (Escherichia coli : E.coli) TIGYRE LTS &M 7,

L’z@ @1%(%%]/\@11 ] N i&ﬁ\@%f(ﬁﬂiﬂiﬁ‘é (too numerous to count : TNTC) U)ﬁdﬁ%ﬁ\@é
Pharma Solutions Co, Ltd. DA & 2 SRR & DRIk A SR 2 L E T, RS0
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. FOWHGPFA S Tz, BARFRKRITEZEZEI K> TRAIDIIFE SN TVRNA, Z£0
FRNPEZ SR E LT, WSO 0RE EOBEITHEES N, THIZIE, ol
REOH LW rEREFIE, KO MEH LM & Th=2 4 X G§bs s &= L7
ORI HE BEEN TV D, ZOREO2TG 2=y b GRE: ) L ERSREICH
LTV,

A separate case of E.coli contamination of an antacid liquid occurred in 2013, in which over
10,000 units of the contaminated product were distributed nationally prior to completion of
quality assurance testing. When the microbial assay for the product returned with E.coli
counts greater than 3000 CFU/g, the product was immediately recalled by the manufacturer.
After the manufacturer’s investigation, the quality assurance procedures were updated and
employee training was conducted. However, the root cause of the contamination was not
determined. In this instance, there were no reported injuries or illnesses that were attributed

to the contaminated product.

AR DRIBEFN 2 & O KIFETBEIOBIOERIA, 20134EIHE LTz, ZOFFNL, WEREARR
WET T HHEMT, 10,0007 = & GRIE : BER) 282 2GRS EEISRE ST
7oo BUELODE.coli (KIH) DEEE R E)Y 3000 CFU/g 22 7-& &, Ebicz oG
IR EAT o7, YHEBEET OMAER, WERIEFIENET S, EEDO ML —=0 7R
Eha S iz, LN LB D, HEROBAKFERITRE SN TR, ZORE, BRI R]E
IR 2RO RUL, S S TR,

A review of FDA’s recall database between 2012 and 2017 demonstrates that at least four
other separate events have occurred with non-sterile aqueous based products resulting in E.

coli contamination.

2012400 520175 F TOFDAD GRIE : E#GH0) AT —X _X—2D L B a—%, D7 b4
DD FDOMOEBOERFH . FEMEE D KMER—ZDOEILTIHAE L, E coli (RIEE) 15945
SEZLEZZEEZRLTWA,

Case 3: Contamination of moisturizing cream with Pseudomonas and Staphylococcus
Va—FEFRABLT FURBEICLZREZ ) — 2O

In 2017, a manufacturer of a baby eczema moisturizing cream reported that their product

was contaminated with Pseudomonas aeruginosa and Staphylococcus aureus. Over 15,000

Pharma Solutions Co., Ltd. VPRI LD TR & S A RO O LES, SRRSO
7N+ I)a—2a AR EH TECIORNLTEBY 3, RUCHEMER, BHEbh AW EX AT
RBGERICHET D T LN TEERA,
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units of the product were distributed nationally. The microbial assay determined that the
bacterial load in the products was 87,500 CFU/g, despite presence of a preservative in the
formulation. The root cause for the microbiological contamination appeared to be a raw
material of natural origin that became contaminated due to improper storage at the firm, and

apparently resulted in microbiological growth in finished product.

20174R12, RH R AHRBIRIE Y U — AORNEZER 1L, 15 OB NTRIRE  (Pseudomonas
aeruginosa) & F T RUEREE (Staphylococcus aureus) CIHY2 S 7= LA L=, 15,0002=
GREE « Hfrag) DL RGBS EERICHI STV e, £OMEDOE R RIT, RAWLT;
FUCRIFAIDNEAET DI b 0o B, B A O M H$7387,500 CFU / g TH 5 & HIERE R %
U7z, WAEMGGORARREIZ, RERHRDOFEME CTh o 72h, Zid, S TORE
IR EIC L > THER LD Th o7, £ L TR COMAEY OEFENE Ule 2 & 23]
HThoT,

Similarly, in 2015, a distributor of a liquid antacid determined that over 100,000 units of
their nationally distributed product was objectionably contaminated. Product contamination
included Pseudomonas aeruginosa, as well as high yeast and mold counts. The recall scope
was based on assessment of retention samples spanning 12 months. The root cause of the
contamination appeared to be related to issues in the contract manufacturing process, but

the ultimate root cause was not identified.

RS & LT, 20154R1C, RIRDFIFERI D lkse 4 1E, 2EP CREWN) IZiiiBEL Tnd
B 00100,000 = b GRiE : Efrge) LLEA, EE L RUWVIRIBIZHER ST\ 5 &l L
7o BEROIEGT, FIRE (Pseudomonas aeruginosa) D3E EAVTWTZN, ZAL & RIRFICEERRE &
EOEE G LD o7, BUEFRIZ. 124 HRENZ 7= D182 7L (retention samples) D FEATIZ
EONWTW, [HYROBRARRIT, ZitiE7 mE AOMBEICBEE L TS K9 IR R 7208,
BASH R RA R RN T S e o 72,

Case 4: Excessive contamination of a non-aqueous-based cream indicated for infants

SRR DIEAMESZ V) — A DIEEDIHY:

In 2018, a zinc oxide diaper rash cream, indicated for infants, was imported by a US
distributor who intended to market it as an OTC product. When tested, it was found to be

objectionably contaminated. Although the product was not aqueous-based, and had a low

Pharma Solutions Co., Ltd. VPRI LD TR & S A RO O LES, SRRSO
7N+ I)a—2a AR EH TECIORNLTEBY 3, RUCHEMER, BHEbh AW EX AT
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intrinsic water activity, it contained excessive numbers of bacteria and fungi. Samples
included units with several very high aerobic microbial counts including values such as
3.5 million CFU Total Aerobic Microbial Count (TAMC)/mL and 27,000 CFU
TAMC/mL. Many of the bacteria were spore formers of the Bacillus, spp. Yeast and mold
count levels were also very high, including 2700 Total Combined Yeast and Mold Count
(TYMC)/mL, 39000 TYMC/mL, and 200 TYMC/mL. The manufacturer recalled all lots
of the product and ceased shipping to the US.

201841, FLEH OFLARSS (zinc oxide) DITe DS 7 VU — AN, ZHEOTCHRG & L
THRFET DT EDOKEDIRFGEERICL VImASNT, RERLIZE 2 A, B (objectionably) (2
Hha S TWeZ RSz, ZOREITARME (aqueous-based) TIEZR <, £ L THEW
WAEPED K Z3TEYE  (low intrinsic water activity) T HICH RO LT, MR OME & EENE
FN Tz, F 7 ZiE, 3500 CFU TAMC/mL (FR¥EZME) <° 27,00 CFU TAMC/mL &
ST BV R R 2 m 2=y b (Asm NEESE TV, MEDZ%<
I%. Bacillus, spp. DHFMIE T o7, F7o, BERE (yeast) A E (mold) DL E7-mH D
TohoTz, ZHUTiX, 2,700 Total Combined Yeast and Mold Count (TYMC)/mL, 39,000
TYMC/mL % LT 200 TYMC/mLA & £ Tz, B, Zofiosa v FzEY
L. KEA~O w51k L7,

R¥E : “TAMC” |3 “Total Aerobic Microorganisms Count”  (FR4fMEE ) DOIETH 5,

Case 5: Topical cream contaminated with Enterobacter, sp.

TTuNg Z—BOE THERS NI RFTHZ U — 24

In 2018 a manufacturer of a topical cream-based drug became aware that several lots of
their product were contaminated with Enterobacter, sp. The product was inadvertently
shipped prior to the completion of the microbial assay, which resulted in a microbial count
that was TNTC. In addition to the assay, there was an unusually strong odor not typically
associated with the product. After the recall was initiated, the manufacturer received
customer complaints regarding a strong odor from the product. The potential root cause
for the microbiological contamination was suspected to be improper changeover cleaning
of the filling equipment. Several corrective actions were taken to prevent future microbial
contamination of product, including revision of preventative maintenance and release

testing procedures and employee re-training.

Pharma Solutions Co., Ltd. VPRI LD TR & S A RO O LES, SRRSO
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201851T, RATH D 7 U — L _N— 20K ORIEREE 1T, BEIGEOWShom v F3x
YT a2 —JgDW (Enterobacter, sp.) TIHYINTWDH Z LIZKDW o, Hikdinid,
A ORENTE T T DRNCE > THIf S 72720, AEMHULTNTC (Too Numerous to
Count : JIEREERIFESZVES) Th-o7o, WEMIECIMA T, WA, E@EIZREE LRV
HIZROWEWAH 7z, BUNABIAS L2, BUEEFR TR OO R WICET 2%
DN 2 Z T 1o, WAEDTGROBTER AR, SEEERE O R @EY) 22 8) ) B2 Wl Th
D LBz, "D ER DMAEMGREZY T2, OO EIERTE (corrective actions)
WE BTz, ZhUTiE. TBARSE (preventative maintenance) 33 X ONHATRRBR FIHDELET 0, #E%
BOF N —=U 77 ERNEEND,

Case 6: Alcohol antiseptics contaminated with Bacillus cereus

T LU RAETIHERINTZT LV a— L{HEAl

In 2011, an alcohol-based antiseptic product was produced under poor manufacturing
conditions and the product was found to be contaminated with Bacillus, spp., including
Bacillus cereus. Adverse events were reported to be associated with the contaminated
antiseptics. Inspection of the firm found lack of appropriate controls to prevent
contamination during formulation, filling, and storage of the drug products. Equipment
was also observed to be insufficiently cleaned. These deficient conditions likely
contributed to the contamination events. The manufacturer issued a voluntary nationwide
recall of all lots of alcohol prep pads, alcohol swabs, and alcohol swab sticks, due to

confirmed and potential microbial contamination.

20114RIT, T3 — b _— 2 DIHFR NSRRGSR T CAEE S L, "IN TF L2t
L' D A (Bacillus cereus) % e de/NF )V AJEEH (Bacillus, spp.) CTIHA SN TWDH Z EAVHIBA LT=,
AEHFG (adverse events) 1L, HHSNTHBANIEE L TW D G SNz, ZOREDRK
B CIE. 2O”AHONT, FeE, RETOHGE ST OB REHENRE LTS Z L
Whnolz, WEROBFRLATITHD Z EBNBEENT, b DR+ RREX, 5
DELRDO—R LR o T mTREMED 0 5, IEHEF L. MR S AV ER R EMIG Qe D 125

(2, T3 —/Li2iE %> R (alcohol prep pads) . 7 /L 1 —/LIZ{ERE (alcohol swabs) . 8 L ONT /L

o — )L#RFE  (alcohol swab sticks) @, 2CoO 1 v ~OH ERZREER 2RI AT T,

Pharma Solutions Co., Ltd. VPRI LD TR & S A RO O LES, SRRSO
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Case 7: Contamination of an API with Aspergillus, sp. and Enterobacter, sp.
EBEACBLOT U TFu sy ¥ —COEEKDIEYR

In 2016, a manufacturer of an API that is further utilized by other manufacturers to
derive oral and injectable finished pharmaceuticals became aware of customer
complaints that their API contained TNTC/g levels of fungal contamination by various
Aspergillus species. The root cause for this microbiological contamination appeared to
be related to parts of the drying equipment used to dry the API. As corrective action, the
API manufacturer replaced defective drying equipment ductwork to prevent trapped
moisture from collecting within it, and revised existing preventive
maintenance/monitoring procedures to enable a more robust control against
microbiological contamination. The API manufacturer initiated a voluntary recall that
impacted several API lots over the course of one year, and several manufacturers of
finished drug products. There were no reported injuries or illnesses associated with the

contaminated product.

2016412, & DJRBEBOEEL 1L, R ER & Iedspergillusl® GRE - 3B ) 12X,

TNTC (Too Numerous to Count : HIERAE/RIE E SV ) L ULOBEFEEYE G A TN D & DR
B RO DOEF RPN, ZOREIIMOREREE . RO B L OVERICEAT S
7oz, MOBEEFIZL - T, BIFIHENTWE D THoTz, ZOMAEMIGYOR
AJFREIZ, AP (JF3E) ORBRICMHER S5 i@ o IcBd L T b K9 IcB 27,
EIEHE E LT, ZOAPIA—I—1%, RO HL0EEEOX 7 N5 L, ¥ 7 FAIC
KB EDDEE, BFOTIIRE/BERFIRZUET U, MGG L TRV E
72 il 2 FTHEIC LTz, & DAPLA —H —I1VFERIZ DOz > T, WS DNDAPIR > MM
EHZTIBENRY a—LEBIAL, ZIUT X o> TREEEDLOWLS OO XA —T—I2F
B G2 7o, HR SN2 OREICEIET 2 #FOm UL E ShTunieny,

In 2014, another manufacturer of a bulk cream base used to compound topical drugs
recalled several lots of its bulk cream due to high counts of mold and bacteria, and
specifically high counts of Aspergillus, sp. and Penicillium, sp. (among other
microorganisms). The root cause of the microbial growth was insufficient manufacturing
instructions that resulted in personnel adding lower amounts of preservatives than
needed to ensure uniform distribution throughout each of the affected batches. When the
final products were manufactured, enclosing the cream in its final container/closure

resulted in the development of moisture as the product cooled. The moisture enabled

ﬁ ql’harma Solutions Co., Ltd. VPRI LD TR & S A RO O LES, SRRSO
TPV« MNa—a ZXBREH S CIOIRM L TEBY £9, FOCTITER, BHEHHVEL AT
AEFERITHET D D ENTE ERAL
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mold to grow. Microbial assays of impacted lots all demonstrated mold growth, and
corresponding microbial identity testing demonstrated lower preservative amounts in
impacted batches. To mitigate future errors, the bulk cream manufacturer modified their
manufacturing procedures and processes to ensure uniform distribution of the

preservatives in each bulk cream batch.

20144812, RFMAIOFAAIER IND V7 O U —ABERIORIO A —T—1, TER
M OENR L <. (D2 < DMAEHOTTE) Flldspergillus sp. (s : Bhe) &
Penicillium, sp. (F% : §H ) NEL ., TO/VT GUE : oaMEFED) 7 ) — LD v
FEEIN U7z, 2 OMAEMIEORARRKIZ, R oG Thotz, 2E0 . ME
W DOIEFEOARARN 727 RIT, BERRBAR 0 Tholoiod, AN, HEBEZ T &N
Y FREIZH IS E D TeDICBEREL D DR WEORFAIZINZ T2 21285
HDThoTo, B MEZRE L& &, REEIR 2 (final container/closure) (ZAALTZ 7 VU
— A, BERHZDIZONTKRGRBAE L, ZoRKIE. WEDEFEZAREIC LT,
WREEZ Ty FOMEMERRIT, $TXTHVEOREEZRL, Z06IC3IET D)
AW OMEFTEABR (identity testing) 1L, EEZZ TNy FTLVERWVRFRIETH ST L %
AU, TROT T — GRIE: okl ZEIRT 272010, 207 J—LD V7 ZHEL
TWDBA—=H—IL, F N7 7Y =Ry FTRIFBINE—ICHT 5 L H e, WiETIE
v RAEERE L,

Case 8: Fungal contamination traced to excipient /)17 2K 9~ % B 775 Y

In 2001, a manufacturer recalled 45 lots of Glyburide tablets for fungal contamination. The
source of the contamination was traced to a filler/binder excipient used in the formulation.
A subsequent FDA Warning Letter cited the firm for not conducting an adequate
investigation to determine the sources of the fungal contaminants and identify other
Glyburide tablet lots manufactured which used the same excipient lots as well as the failure
to appropriately sample and test the excipient. Additional investigation found that the air
used in the drying process of the excipient was contaminated with seasonal fungal spores

during the chemical synthesis of excipient at the excipient manufacturing facility.

20014E12, & D HELEEE N EEEY D T-D124517 »~ » DOGlyburide $E% B L7z, 15YLIR

1. %O)@jifﬁiﬂq L7747 *‘//{/l’ /57*‘@/{\‘3[]?%” (filler/binder excipient) é:@ LTwWw

7oo ZTDRIZFDABEEIT, YREENBERGREEZFTRDL 72D O RiHEZ1T > TV
Pharma Solutions Co., Ltd. DA & 2 SRR & DRIk A SR 2 L E T, RS0

7N < )a—2ayXABREML ZE IR LTHBY 9, FUCTIERER, BEHLIVEL AT
REFRICHT D ENRTEERA,
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W2 EEEML, BRORCEMAl (bbAA, ZOWRIMFOEY 22 7 aliRiT, R
WA TH-oT) ZHL CRE LMo Glyburide $ (%rm v b) 24E Lz, BIMOHA
2R D A ORI v AT S 7c 22T, MRS o g sk < O Al o1t
FERHICEHIME DB E L - (seasonal fungal spores) TiHER ST Z L3> 7=,

Case 9:Contamination of eletriptan hydrobromide with Pseudomonas sp. and
Burkholderia sp.
eletriptan hydrobromide @ Pseudomonas sp. X Burkholderia sp. C D5 %k

In 2019, a firm recalled two lots of eletriptan hydrobromide because these product lots
failed microbiological specifications for the potential presence of Pseudomonas ,sp. and
Burkholderia, sp. For the general population these risks are low, and may include
temporary gastrointestinal distress without serious infection. However, for certain
vulnerable patient populations (such as patients with compromised immune systems,
cystic fibrosis and chronic granulomatous disease) this objectionable contamination may

pose the potential for serious adverse events including life-threatening infections.

201942 & H 131X, eletriptan hydrobromide® 2 & &2 [EIL L=, Ziud, b0y
k723, Pseudomonas sp. 3 X OV Burkholderia sp. DAFAED AIREMED 7212, MBI 23 A
GERSTETEOTHDL, BOALXIZESTIE, ZNHDOEDO U A7 &L | FA72 G %
PEDL72 N B OER 2 SRR S 5, 7272 L, FrEDNs s BFEER (ks
AT LOIKT, FERVERRHERE, BYERFIBEAZFFOBE R L) O%A. ZOEELLIRUVEG
Yt (objectionable contamination) V&, A=A & & T EYWE/R EOEE R A EFROWRESEL b2
I AREMEDN B 5,

(End Of File : 2022.03.17 &R'T)
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