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<1115> Bioburden Control of Nonsterile Drug Substances and Products.
FEEE ORAFNFRL & R DA F—F U EHE

In terms of microbiological contamination risk control, there are two broad categories of
drug products: a) sterile products and b) nonsterile products.

MWMAEMBGD Y 2 7 EEOBREND . EILITITRO 2 OOKRERAT T BPFEL TWH
D
a) MEGEEEHEN, (sterile products) . D) FEMERGEEEEN, (nonsterile products)

Microbial content in nonsterile products is controlled to a level consistent with patient
safety. Use of excessive controls that would add complexity or cost without a commensurate
safety benefit is not advantageous in terms of added value to either the patient or the
manufacturer. Therefore, a pragmatic scientific approach to management of the microbial
bioburden in nonsterile products requires consideration of patient risk and contamination
control objectives to achieve a practical and appropriate level of risk management.

IR EI P OMAEYEA EIX, BEOREELFM L L~LZHIlS T D, B
DY BVD ENT- LR DOMEZE (commensurate safety benefit) 72 LIZ, B A M2z 5 X 9
IBEREBROMIL, BEHDVFREETOMNICL > Th, MlifEEZMZ 2 L5 BLED
HIXALE (advantageous) 72 H D TIE7RV, v 2, FEMEEILS OFRAED A A 3—F D~ %
T AL RO ERW IR FER) T 7 1 —F (pragmatic scientific approach) 1L, U A7 < R A Lk DOFERE
HI T DML 72 LSV B G A T2 DIC, BEDY A7 LiHYE P HEE (contamination control objectives) D
ERPNEL D,

This chapter outlines a risk-based approach to the control of potential contamination in
nonsterile product manufacturing. It provides information about microbial control
considerations in product development, microbial control considerations in routine
manufacturing, microbial control of drug substance manufacturing, equipment design and
use considerations, personnel, the manufacturing environment, microbial assessment of

BIRICIIDTBRR BB SRIMTHHENET RXTBERICLIMBEEEADT, BT REXICEYHIETHET>TT S,



USPPF 39(4) 20134 USP <1115> FEEEHEE L WAID A 4/3—F %8 Lite Scientia
AEBHIKEIS I T 27200 KT 7 RT3, &N IL. US POEFAZZ M F &V, Page 2 of 31 pages
nonsterile product manufacturing environments, active measures for microbial control, and
overall management of a microbiological control program.

Z ORI, FEEEORNEIZBIT D REMEE b OEROEBICK T H U A7 RXR—ZA RO
TIR—FEMHT LD THD, I TIE UTFTOREIZOWTIHERERET D,
- B BH I I BT DRI D %2 (microbial control considerations in product development)
- i ORLIEIZI 1T 2AE E BLIZ DU T DB (microbial control considerations in routine manufacturing)
o BUKIH RO FE DOBAY)E BL (microbial control of drug substance manufacturing)
- BEAR DR E EHEHIZ DUV TDEEL (equipment design and use considerations)
- YEZEF (personnel)
- BIFEBREE (the manufacturing environment)
- FREER SR DRUE SR L OMAEM TN T B A X K
(microbial assessment of non-sterile product manufacturing environments)
- PUAERRIEE D 72 8 D FEMRA R (active measures for microbial control)
cAEMFRER T 0 7T AOEIRK)~ R T A 2+ (overall management of a microbiological control

program)
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1. INTRODUCTION  ((Z U ®1i2)

In terms of microbiological contamination risk control, there are two broad categories of
drug products: a) sterile products, in which the bioburden is essentially eliminated using
validated methodologies, and b) nonsterile products for which the final product bioburden is
controlled to appropriate levels based on product attributes, route of administration, and
target patient population.

WAEMGG ) X7 ORIEOBLEN G EFMIZ iﬁ@20@ﬁ%ﬁUﬁﬁﬁbfwéo

a) MEFHEIL, A FNR=F F N F— F EN BRI AREIZERIL TV D,

b) FEMEEEEIEN « BB DA A —F 0T, B ORRE, &5@% BIOF—Fy R
THREOBENICESHTHEYICEEN SR TS,

Microbial content in nonsterile products is controlled to a level consistent with patient safety.
Use of excessive controls that would add complexity or cost without a commensurate safety
benefit is not advantageous in terms of added value to either the patient or the manufacturer.
Therefore, a pragmatic scientific approach to management of the microbial bioburden in
nonsterile products requires consideration of patient risk and contamination control
objectives to achieve a practical and appropriate level of risk management.

FEME AP OMAEM EHEIL, BEOLRMELHVE S L-ULEEHINTWD, #5050
D ENT-BHEOLREMEDOELE (commensurate safety benefit) 78 LIZ. BHEMESCa 2 &Nz 5 X 9 70l
RILEHAMEHNT 22813, BEHDIVITREEE DML > TH, MEEZMAD L9 #
MG IZAL (advantageous) 72 H D TIX/RV, Tz, FEEEEI S OAEM NSA A R3—F D
TR AL AOFERALE )T 7 2 —F (pragmatic scientific approach) [£, U A7 <RI A L R D
TR T DML 72 LV B G D T2 FBE DO U X7 L5 B H I (contamination control objectives)
DELENUEL TR D,

A critical consideration in ensuring product quality is to prevent conditions within the
manufacturing facility or manufacturing process that favor the proliferation of
microorganisms. Microbial growth in excipients, components, and drug substances is a
concern because it creates the possibility that viable microbial content could reach
unacceptable levels. Bioburden levels lower than those recommended in Microbiological
Examination of Nonsterile Products: Acceptance Criteria for Pharmaceutical Preparations
and Substances for Pharmaceutical Use <1111> are unlikely to pose a risk of microbial
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toxins. Manufacturers should have a clear understanding of situations that favor microbial
presence and growth within their facilities and materials and should implement practical
countermeasures.

R E OPRFEIC IR 2 HEE R B EFHEIL, ERMR L ORE 7 v 2N T, MAEY O BE
DEZDLTWE S RREEEZHS Z & TH D, IWIIAI (excipients) . 2> AR —F > b (components : 7
o ZofreosisT amaEaan) 3 X OYRIK (dug substances) HHOIRAEY OHETEIL, RESFE L 22
BHo W) DI, AREEEAE (viable microbial content) 23, R TERWVWE A L ~VULIZEEIES
"REEZ AL D506 Th D, “Microbiological Examination of Non-sterile Products: Acceptance Criteria
for Pharmaceutical Preparations and Substances for Pharmaceutical Use <1111> " ([ZHESE STV 5
EUD BENAAL FAR=F LTI, EMHRD X EY) OV 27 2FFOZ LI
FREMNTH A 9, BEEFIL, E ORI X OFEMEN TR DBFEE L, 2 OHiEs =
DB HALRODRBUZ DN T D, WiERFEZ b OXE ThH D, £ LT, ZUTxd 5FEMM
72X HL T (practical countermeasures) % E{ 79 _& TH 5,

This chapter outlines a risk-based approach to the control of contamination in nonsterile
product manufacturing. The manufacture of nonsterile products and the management of
their microbiological content are distinctly different from those required for sterile products.
Sterile products are administered parenterally by means of injection or are applied topically
to sensitive tissues where the risk of infection is comparatively high. The products
themselves are sterile or harbor a low population of microorganisms.

IO, FEEFHERLOREICBIT AEREHDTZOD Y AT RX—R R7p 7 7va—F &
THLOTH D, FEFHEERLOIEL LOZOMEMEEREO~X Y A ME, BEEANC
XU CTERINDEHEE X, REDEBONHFELTND, BEERMT, EFICIVIEROM
(parenterally) (ZHE5- S50, FIITEGD U R 7 BHE BB T ¢ 770 i Grsm: iz
EE) IZRFTIICEA SN D, TORPZNBERITERD 25 WITERWE S (ow population of
microorganisms) Cd5H Z ENLEEND,

In contrast, nonsterile products are administered to regions of the human body that are rich
in microbial flora and have physical or immunological barriers to infection. Examples
include the oral cavity, skin, nasopharynx, vagina, and rectum, which harbor a high and
diverse viable microbial population. Recent findings from the human microbiome project
(1) underscore the enormous size and diversity of bacterial populations associated with
humans. A healthy adult has a bacterial population that averages approximately 10
bacteria, a number that exceeds the individual’s own cells by a factor of 10. All humans
carry on or in their bodies microorganisms that under certain conditions may produce
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infections in other humans. Because of the ubiquity of opportunistic pathogens within
healthy individuals, it is inevitable that pathogens will be found in manufacturing areas
where people work.

TR A & 13ROI . FEIE TR AN X AR DOE) : (microbial flora) 73 E:7)3T, 2y DRI x L
THBERI D OHIE TR AN Y T —Z R RO TG S D, DX 5 72F L LT, ARE (oral
cavity) . FZJE (skin) . SRMEEH (nasopharynx) . 2 (vagind) 38 X OVEG (recum) 2860 . ZIUHIZIXHE
BE < OSBRI EMER P S b TnD, & NOMAEMFEMNE ey =7 & (human
microbiome project) (ZEXEN1) OEITOFRATIL, b N EEELZFOE KR A X T o%EM
EREOMAEMEN OGFAENRT STV 5, AL, FHL TR 10“ ofiEs A LTH
V. ZOIE. HFABRFOMIIED 105282560 THD, RTOE ME, HOFEOFMED
TTiE, ot MIBEREZEZ SEL0 BN RWENZ . TOHEO ERLHNERIZH - Ty
B e FOFIZIZ AT RIFEE (opportunistic pathogens) 23D ATICIEE L TWAD T, b 2
TR D EKIRIC RSO TR, T ORDREHICEET 5 2 LT XN b DL R>TnN D,

The following list provides a hierarchy of broad categories of nonsterile pharmaceutical
products with respect to potential risk of microbiological contamination (from high to low)

(2):

PITICB RS U A M, MEIRWHEIPH O HERER ERK S OB T T VI LT AN OEIER
U 27 OfIE#E (VA7 DEWHTPLIERWG~) 2R L T0L 6D THD (ZELM2) ,

* metered-dose and dry powder inhalants
E &I L ORHEER RO WA
enasal sprays
BPEHAT L —
eotics
S
svaginal suppositories
e H AL 55
stopicals
Jei pr Al
erectal suppositories
EL 5 FH AL 7
eoral liquids (aqueous)
8 FHEA OKEPE)
eliquid-filled capsules
RIRFIH A 72V
eoral tablets and powder-filled capsules
& A DFEAIF X OB RFEE N 7L
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When formulators evaluate the susceptibility of nonsterile pharmaceutical products to
microbial hazards, considerations include whether the active ingredient has inherent
antimicrobial activity, the microbiological content of excipients, inclusion of antimicrobial
preservatives in the formulation, and water activity. In addition, manufacturers should
consider whether processing steps and hold periods could result in changes in the bioburden
and whether the product is a multiple- or single-dose product.

WLTFEEFTE (formulators) 7%, FEHEEA 2 3K 5 OPRAEM FHI 72 G (microbial hazards) % it 9~ 2 &2 ME
(susceptibility) Z M3~ 2 KFIX, ZOFEEHIT, WROFHEN, &9 ThHLHOOFMMAEEND,
 JEPER DI E A OHUEMEZ RO ) (active ingredient has inherent antimicrobial activity)

- I (BRTER) S OMAEY)E A & (the microbiological content of excipients)

BRI I HTETEZE S DPRIFHIDELE (inclusion of antimicrobial preservatives in the formulation)

« IKGTTEME (water activity)
Bz, BOEREEIT DINLERS S K OMREHIMICBS W TS A R=FT o OBREL D0 L B
L T2DORBNBZIEE G 7200, BDHWVIFHERG2RO0] 2BETLHZ L,

Nonsterile products are expected to have some bioburden, which should be controlled
within a suitable range (see <1111> ). The risk of infection resulting from a nonsterile
drug product generally is low, regardless of the route of administration, provided
appropriate precautions and procedures are followed. General chapters Microbiological
Examination of Nonsterile Products: Microbial Enumeration Tests <61> and
Microbiological Examination of Nonsterile Products: Tests for Specified Microorganisms
<62> provide methods, and <1111> provides information for the evaluation of
microorganisms isolated during nonsterile drug product manufacturing. It is not possible to
provide a comprehensive product-by-product list of objectionable microorganisms. The
degree to which any organism may be objectionable depends on the product attributes, route
of administration, and patient population. Manufacturers are responsible for determining
whether microorganisms recovered from drug products are objectionable. In general,
objectionable microorganisms are those that are known to be frankly pathogenic and, given
the product’s route of administration, are present in sufficient numbers that could result in
an unacceptable level of patient risk. Microbiological risk should be assessed on a
case-by-case basis during the development of a new product and should be evaluated during
the validation of the manufacturing process.

FEBFHBIANIZ D DN, FNR—FT 2RO L FPREINDIBDOTHY , FONRA A /3—F L
W) 7edipH ( <1111> 28 ) 1B INDIRETH D, FHFEFEKRLNGA U DBGD ) 2 713,
B L) 72 P IHHAE (precautions) & FNEIZHE S TWA D THIUL., HEHREEE (route of administration) D
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AR S, —RIIZIMENS O TH D, FFEEEERF OMAEDEAER D General chapters T %
“Microbial Enumeration Tests <61>" & “ Microbiological Examination of Nonsterile Products: Tests
for Specified Microorganisms <62>” IR 5% 52 TV, £ LT <1111> (%, FEMEREEIKL
DOELERIZ o BE SNV OFHMIZE 3 2158 % 5 2 T\ 5, RFER (objectionable microorganisms)
DORH T E DR Y A M &S 2 Z L 1E Griz:usp & LT RATRETH D, AW D R EM
HEW L7t LIV WES I, YiLBAI DR (product attributes) . $8 5888 (route of administration)
BEO BEOREEM (patient population) |2 & - TS SN 5, SEEE 1L, EHL (drug products)
MOENSNIZEHPRERE TH L PGNP ERETLDEEEZA L TWD, —RIICRERIZ. H
T 72 I3 A 2 358 (frankly pathogenic) Z & 23 F1 BV TV DIRAEM TH U | Fe o REE LT IR,
ZORANDOERERE THEZ N2 B, BEITHFETERVWEIRIATZDLANLVEATD
ThHAH, WEMFR) A7 X, FEOBAIOBREHIZ, Z DBF W Z & (case-by-case basis)
ICRHET RETH Y, »OET v AONY F—va VHICHHETRETH D,

The proliferation of microbial contamination in a production facility, in products, or in
product ingredients is an objectionable condition. Microbial proliferation within a facility
creates conditions that favor the spread of contaminants, potentially in dangerous numbers,
into ingredients, primary packaging materials, and even into product itself. Proliferation of
microorganisms in ingredients or production intermediates must be prevented because not
only is this a microbial toxin risk, but also in some cases it could result in damage to the
chemical and pharmacological properties of the drug.

BERiR . BAIT, B2 VIERAIR S PG RN B 5 Z L 1E. HFE LINB O TIEAR,
fis N T O ORIFEIE, 1GYE O Z BT fEBR7Z2 3 E TN & B S & 5 alREME
b b, TRNRFOLTTRGy. —IROEM B, OWTIIRAIZ N BRZ GRS 5 REE D
< V724, AT R RBE TO B (production intermediates) "COMAY) DHGFEIL, B33
X7 B, L0 D OIS ROFEY (microbial toxin) DU A7 DFI2 5T %ONDFEIC
BWTIE, BIELOIFHE LOEHPHINEICA A vV EBEZ 206 TH 5,

2. US REGULATORY GUIDANCE DOCUMENTS CKEODIEREI T A & A LFE)

The US Code of Federal Regulations includes the Food and Drug Administration’s Good
Manufacturing Practice (GMP) requirements, which are found in Part 211 (3). These
regulations contain general requirements for the manufacture of pharmaceutical products.
Pertinent sections require that buildings used for pharmaceutical manufacturing and
associated activities should be of suitable size, construction, and location (211.42 Design
and construction) and that adequate equipment to control microorganisms, dust, humidity,
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temperature, and differential air pressures should be provided when appropriate for drug
product manufacturing (211.46 Ventilation, air filtration, air heating and cooling).

US Code of Federal Regulations (3. Part 211 {Z FDA ® Good Manufacturing Practice (GMP) %3k % &
ATNDBR), ZNHHANE, EFRLOBIEIZE L TO—BKNREREZEALTND, BEET 5
sections Tl EIHFORGEICMHH T 28 L OB 278X, @ kE X, #BEBLO
fid i % 1, -2(211.42 Design and construction) = &, & X OEIMOREEZ5 L CHEYIZREA T,
WY, BB (XA L) | 1B, R X O 22 differential air pressures) 2 il i3~ 5 72 & Dk b)
IR ER A 2. D Z & (211.46 Ventilation, air filtration, air heating and cooling) % 2k L T 5,

GMP regulations also require written procedures for use of suitable rodenticides,
insecticides, fungicides, fumigating agents, and cleaning and sanitizing agents, and written
procedures should be designed to prevent the contamination of equipment, components,
drug product containers, closures, packaging, and labeling materials (211.56 Sanitation),
and appropriate written procedures to prevent objectionable microorganisms in drug
products not required to be sterile should be established and followed (211.113 Control of
microbiological contamination).

GMP HAIE E 7=, £ 5 (rodenticides). 7% H1.7](insecticides), 7% 71 £ | (fungicides). JE &7 (fumigating agents).
B KOV - 1755 (cleaning and sanitizing agents) 2 256D FRIEEZER L TEBY, ZOFIAE
ik, BESE. AL ST components),  EIRSLARSR. K. ALEE. 3 K OFIRB B (1abeling materials) D534
ZHH X HICHRE SN TWA Z &(211.56 Sanitation), B XN, EE TH D Z L NERIN TR
WEFRSFHOFFE B (objectionable microorganisms) %[5 < 72 Dbl 72 FIEEZHIE L, FHUIHED Z
& (211.113 Control of microbiological contamination) & >k L T\ 5,

3. MICROBIAL CONTROL CONSIDERATIONS DURING PRODUCT DEVELOPMENT
(B B S h OB TG GHINC SWV T DB E)

A formal risk assessment program that identifies risk modalities and assigns critical control
points for manufacture of nonsterile product is useful. Hazard Analysis and Critical Control
Point programs (4) are widely used to assess and mitigate microbial risk in food
manufacturing and may also be useful for manufacturers of nonsterile drug products. Points
to be considered by pharmaceutical microbiologists when they assess the potential risk
associated with nonsterile drug product manufacture are listed below:

U A7 DFRFR (risk modalities) Z4FE L., FEMEEERLOBECOREBEEH S A2FEECT 20, 1E
A G BRI -7 LOBERER-, UTFRL) RURAIZTEHAA L OT 07T ML, Aif
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IRHETH D, fEESHTEBEEH S (HACCP; Hazard Analysis and Critical Control Point) 7" 12 777 I (4) 1%,
BEEIZB T 2MAEMBEET A GHE) L, VA7 ZBET 27200 A< STy
BN, ZOFEFIFFEEHOERLOBIEIZE > THAWRR LD TH D, FEMEERK G ORLE -
B DI ER Y 2 7 Zdfli 9 2 0, EFEMBIEOMA FHE N BR T NERA - M, BT
WU R NE@TT-HY Th o,

 synthesis, isolation, and final purification of the drug substance
JRIEDE R, F7HE. 36 KO ARG

» microbiological attributes of the drug substance
JRFE PR ) e

» microbiological attributes of excipients
WAl (RIEHD) O FRIFME

» formulation and chemical and physical attributes of the drug product
IS OMWTT . B X OMEFRY - YBRYREE

» water content and water activity of the drug product
B2 R A D 7K oy G B & K Gy

» manufacturing process
fhE 7 ot A

 delivery system

T UNRY =T AT A GREE : KN TORME BIICEESED VAT AD T En?)

» packaging

(2ES

» storage conditions for intermediates and the finished dosage form
H LSS 38 K OV #EHITY (finished dosage form) D& S

* route of administration
S aCR i

» expected treatment procedure and dosage regimen
WA S D ALETFNE & A G
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» age and probable general health of intended recipients of the drug product
ZEFI OIS N D BE O (Filn) &, RiAEh 5 IR EHRE

Thorough consideration of these factors is valuable in defining appropriate manufacturing
facility requirements and critical manufacturing process control points that reduce or
eliminate conditions that favor microbial contamination.

INDHDORTFZT3ICELET 52 Lk, EERMEmHRER S, WETERTO (EMIGY%
o] FRSR AR S U e DR SPALA ;‘c[&%j&ﬁ“é) Eﬁfﬁﬁfim%%ﬁmﬁ“éif‘ﬁﬁﬂ_%é%)@T“%éo

4. MICROBIAL CONTROL CONSIDERATIONS DURING MANUFACTURING
(BLE TP OHAEDHEIZ SN TDOEE)

Although many factors (Figure 1) can result in the introduction of microorganisms, recent
data about product failures and recalls indicate that some of these are more likely to result in
product recalls because of higher than acceptable microbial levels.

Z< DORT (K1) BWEMERASELN, BEOREAB I OEIIZE L CoRiEDT —
A, TNHD Gk ”1cRLE) ’FDO%ODN, FFRMAED L~V L0 HEni=oio, 85
N AZA LS TWDLZERENTNS

Nonsterile Product Microbial Influences

Facility Design

& Maint Tools & Influences Seasonal Process &
aintenance Utensils From Effects Cleaning Water
Personnel Flow Adjacen! Areas
Facility
Equipment Housekeeping
Figure 1. Des'gn ISanitizalion
: HVAC Nonpmduct Contact
Factors that contribute to InBrocess — Eauipment
. . Storage
nonsterile product bioburden. Conditions ~————— Materials ~——————— Validation
P 1 Product &
Practices &8 — Products -~ Material
Training Flow
Equipment \ Personnel
Cleaning & / Gowns &
Maintenance Hygiene
Manufacturing & Active . Primary
Filling P'::m:;ie‘:»‘tl:al Raw Materials Packaging
Processes gredie Components
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Inaaew FaARE  E=gmTE 70tAE

RO RIERE HSORE BRK mwmomm/

BEOHS \ \ / P a7 g

I é NRIEEME
gg bR TER «— \F—2ax

(HVAC) 9

f.__._ REBEIUEMH

WAORHO —> =
fEseeing ® R
BACERSLY
s 7 \\ i
BB
BIURE  mmTEE g —REEHE

EWRTIE

1 HEEEBHNONA FN—=F NFET HE T

These manufacturing risk factors are, in descending order (5): (1) ingredient water, (2)
pharmaceutical ingredients, (3) process equipment, (4) manufacturing personnel, and (5)
manufacturing environment.

ZoOREEIZE L TCO Y 27K FI1E, BIE (in descending order) TWRODHEY ThH S :

RFDU 27 FER A F

(1) ingredient water  f13A Fx 7K

(2) pharmaceutical ingredients  SUFI4L 7 %5y
(3) process equipment & A RS

X

Ih
(4) manufacturing personnel  Hi&E Xk Dk 2

(5) manufacturing environment.  RUEERBE

5. Water Systems and Use ~ (KT A7 A & ZDfFE )

Process water is the single most important risk element contributing to the contamination of
nonsterile products. The quality or type of water used for nonsterile product formulation and
final rinse of clean equipment should be chosen based on product risk. Purified waters used
in pharmaceutical manufacturing are deionized and thus do not contain chlorine to control
microbial growth. Substantial populations of Gram negative rod-shaped bacteria and many
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molds are able to grow in such purified dechlorinated water. Therefore, purified water
should not be allowed to stand in pools or puddles for extended periods of time. Standing
purified water should be drained or physically removed quickly and efficiently from both
production vessels and equipment, as well as work surfaces and floors. Chlorinated potable
water (city water) may be appropriate for early-stage cleaning and in housekeeping and
sanitization activities, but such uses should be determined on a case-by-case basis and with
a full understanding of risk. Additional guidance for water system design and operation can
be found in Water for Pharmaceutical Purposes <1231> .

T AHOKIZ, IFEHUAN OB RIZEEL 525, B—0ORVEERI A7 BRTH DL,
RN DTG & | TEHR e DR ) V AER T 2KDRE L 2 A 7%, 20D Y
ATICHEASNWTRETRETH D, ERLOBIEITHEN T 2REKIZ, A A SnTiY,
TN ZE OBETE & FI T DHHEE G ATV, 20 OFE & HED 7 T LAEMERE
BLOZHEOIE (molds) A3, E DORRRIER I NI PIEFE KT CTERTHZENRETH D, £
iz, FEERUKIZEFRFE (extended periods of time) (24072 > TIOESZ L7720, KEESTZD Lz
WHEE LT T ENFTFEINR, #iE LIIRIBIZ S 258K, ME3EM (work surfaces) 35 &L OVR
MBI D Z & BUERH DORZS (production vessels) 35 JX OSSO 505, LT > O Rh A9
WZHERT 20, HDVITWEANICIR D R RETH D, EHRZWI L8R (k) &, ¥
VDR BRPES0 . T H7-01H 753 /1 2 (housekeeping and sanitization activities) |2 %) L Tl 72 & D Tdh b, Lo
L. ZOXSRERIE, 7 —=AANAL T —=ATREL, 032U A7 O+ a8z b - TRIET
RETHD, KVAT AOFERFHEEIRIZE L COBMDO T A X A%, “Water for Pharmaceutical
Purposes <1231>” 2% 5,

Process waters used for manufacturing of excipients, and, in some cases, active ingredients
for nonsterile products present a substantial risk for microbial colonization and proliferation,
particularly for ingredients of natural origin that have received minimal processing to reduce
bioburden or to control microbial proliferation. Formulating and manufacturing equipment
can be a source of contamination, and risks are higher when water and ingredients that are
susceptible to microbial survival or growth are used.

FEMAHBIANOUIA], Z L TRODOFHTIIFEE (active ingredients) DELEIZMHEH T2 7 m& &
JK (process waters) 1L, E# D = @ =—AL (microbial colonization : F¥E ~A 7 2 2o =—{LOEHH?) L
FHIZBI LT, MRV DY AT R D, KRR RDOTIEZY A7 0835205, I A A F
N=T U a b L 2 L0, WEMORIEZHIET 5 Z LI LT, f/hMNROIMT LT
TWRWEOTH D, b Grik: £ iksy 0Ra T 2) D728 O LRIE H OB #R (formulating
and manufacturing equipment) 1%, {EYSR & 72 0 155 O T, AEDH O AT Z S 0TS OK
AT 25,EIE. W) AT 252D,
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Therefore, cleaning, drying, and, where appropriate, sanitization of manufacturing
equipment can be beneficial, but disinfectant residues should be limited in the operating
environment and should be removed from product-contact surfaces. The isolation of
waterborne organisms, particularly Gram negative rods, is a likely indicator of failure to
remove standing water on equipment and environmental surfaces.

Tz, MERGOUE, L, BLO GEUT 258130 V=7 +E—var (HHE &
AR bOTHLM, HHEAOKREIIMEERE TIIRIRZMA D NS FHTH Y RanifilmEm
INHITID BRLS 2 &, AEEE. 07 T ARRMERE OO, HEB X OBRERTICEE->T
WHKERELTOWDREDIR L 2D bDOTH L,

5.1 Active Pharmaceutical Ingredients, In-Process Materials, and Excipients
(R, TP, B L OEmHE)

Ingredients and excipients used in nonsterile product manufacturing processes are important
sources of microbiological contamination. Vendor audits, specifications, testing, package
selection, shipping, storage conditions, and expiry dates are all critically important in the
reduction of microbial risk associated with these materials. When manufacturers cannot
conduct extensive vendor audits, they should select vendors who have submitted a Drug
Master File to a competent regulatory authority and have satisfactorily passed GMP
inspections conducted by regulators. Of particular concern are unprocessed materials of
natural origin and those that have a high level of water activity.

MRS ORE 7 02 R SN DAY Gur 530 EIINAD mown 1L, ERRMEMG
YR TH D, HIEEEE (vendoraudits) . B, FRBR, GLEEOBR, RESM. LOHEDHHIRO W
THRHLA, ZNOOFE Gt ks L owmg) & BET 2AEMFNY A7 ORBIICEETH
% BESEE N ILETAIC DO DG EE R 21T 2 2 WA Btk 1% 24 /B2 %t L T Drug Master
File Z#42H LT, £ L THBINBIC X 0 iThiz GMP ERICHES LG E 2R ET & Th
5o FRRASND DX, REBWHKRORMI ., BLOEWVKSTEEEZFF > TWAWET
b,

Manufacturers should sample incoming materials and should ensure proper
contamination-control conditions for weighing and compounding. All sampling and
weighing equipment should be properly cleaned, sanitized, stored, and labeled with respect
to microbiological status. The activities and the associated controls implemented to prevent
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microbial colonization and proliferation should be based on a documented, prospective
risk-assessment and contamination-control strategy.

BEEEFIIAMIERI OV 7 V2RI L, RS X OREICE Ll EIyE Y2 6l L= 504
ERAET DL, VTV THBIOBEH O TOMEIE. MEMFEIRREIZEE L C,
WIEIZZ U— b L, Em L. RIFL, DORTEITI 2 &, MAEMD a0 =—FbE L]
WA PG T oI AThn 215 L OBE T 2 Hl#IE, CEEITo72, PRENDV AT
TAAL MBXOVERE BRGSO RETH D,

Pharmaceutical ingredients of consistently suitable microbiological quality are an important
element of the microbiological control program for nonsterile products. Procurement of
ingredients of appropriate microbial quality requires the identification of vendors with the
demonstrated capacity to produce drug substances or excipients of suitable quality. Supplier
audits should be conducted to establish that the supplier has a well-designed and validated
microbiological control program for its manufacturing and packaging facilities. Depending
on the microbial characteristics of an ingredient, manufacturers should consider periodic
monitoring of the supplier’s facility to assess microbiological contamination. Materials that
have low water activity, possess high or low pH, are not of natural origin, are inherently
antimicrobial, or contain an antimicrobial preservative have a low risk for microbial
colonization or proliferation. Risk assessments should consider ingredient characteristics
regarding microbial survival, support of microbial growth, or frank antagonism to microbial
survival.

— B U CLERMED P E 2 R FE AL (Pharmaceutical ingredients) (3, 22 B 5474 O3 A4
FHEM T 0 7T AOBEBRERTH D, WUIRBAED IR E 2 85O0 (ingredients) DA
FATIE, W) 7RI R X OVSINA 2 &3 2 5 S V- e ) 2 R o BLEZEE (vendors) & HFE T
HZENNEL D, HHEHEEA (upplier audits) X, ZDOH 7T A v —n3, ik L OVEEEMR
DRELTHA v ENT, 2ONVTF—hESNTEEHRT 07T 25> TWAHZ L 2R T 5
(establish) 728 |ZAT 9 _N&E T D, LIRS (ingredient) DA FZHIRFEIZ SN T, SEEE T
PR PG YR % FEA (assess) T D 72812, HEFATE DX (supplier's facility) DO EWIE=4 1 7
BEETNETHD, WORIFENL, MAEMD 20 =—(bdh 5 WITHIEIZ ST, ZD U X
VA ES SN

ARV IR

c EW D DUV TR pH

- RERWHR TldZe v

- A OEMEE AT D

- BUEME OIRATA 2 & T
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URAZTHEAAY NI, MAEWET, AEWEIEO YR — N, &5 WIIMAEDEF I D
725 9TER (frank antagonism) (2 DWW T EET & Th D,

The introduction of moisture into stored materials notably increases the risk of microbial
contamination. Condensation in storage tank headspace or impermeable storage containers
can result in contamination of materials with waterborne organisms even when the product
under storage is expected to preclude microbial colonization or proliferation.

RE STV D RBHIAK DB AV AT & TAEMTERDO U 27 3E LI RT D, REINT
WD A O an =—(bdh 5V A PR S LIRS TV Th IREFZ 7 D
~~ R RA— 247 (storage tank headspace) | & D WM E AT D LRE 2 4558 (impermeable storage containers)
%, AKEE TOREI OB Z AU ST D AREL R > TV 5D,

Microbiological examination of pharmaceutical ingredients (see chapters <61>, <62>, and
<1111>)) can provide important insights into the microbiological quality of drug substances
and excipients, but manufacturers may be required to demonstrate method suitability to
meet specific analytical requirements. Manufacturers also should consider the suitability of
methods for detecting relevant noncompendial organisms.

RIS DALTTRLSy (ingredients) ORAEWRA (chapters <61>, <62>, BLT <1111>%2 %W
D &) I R LORIMA O ER W EICBE R Rik e 520 2 L HBRD Y, L
LBIERE T, BEOFERS L ORI OSHTERICE RS 572010, R EDHYINES
FEAT 2 Z ENEREINDTHAH, BEEEH T T, BET 2 AEEICIE I TR0
AEOBROTZD D, FIEOETIEZZET XX TH D,

Primary packaging and intermediate containers (e.g., drum liners, plastic bags, and so on)
can be a source of microbial contamination, and manufacturers should consider their initial
quality, storage conditions, preparation, and handling procedures.

—REIER R B D WXL L% (intermediate containers) (121X, N A7 A F—drum liners,
TITAF 7Ny 770 E) X, MAEMBERREZ2VELHDOTH Y, REEFITZEONENE
(initial quality) PR St (storage conditions) | PR S (storage conditions) ¥3 2 [ON:E RV (handling procedures)

EERTDHI L,
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6. MICROBIAL CONTROL OF DRUG SUBSTANCE MANUFACTURING
(FERFELE P O A s )

The approaches to microbial control described in this chapter can be applied with minimal
change to drug substances manufactured either by biological processes or organic synthesis.
The processes in organic synthesis often use extremes of temperature, pressure, pH, and
other conditions that inhibit or actively destroy microorganisms. When the process for
manufacturing a drug substance is lengthy, the final steps have the greatest potential effect
on the bioburden. As is the case for drug product manufacturing, the water used in the
process presents the greatest challenge to microbial control. The types of water used in these
processes vary. Potable water typically is used in early-stage processing and cleaning, and
Purified Water and Water for Injection often are used for downstream processing and
cleaning. These processes frequently are performed almost entirely within closed vessels,
which minimizes environmental considerations. Some process equipment is suitable for
clean-in-place operations that use agents that are not only effective cleansers but also in
some cases inhibit microorganisms. The materials used in drug substance manufacturing
include natural substances, organic compounds of various types, inorganic salts, acids, bases,
and organic solvents, and the potential for microbial contamination from these materials
clearly is variable. Personnel interventions in these processes is limited by the nature of the
equipment and consideration for worker safety, and in biologics processing and certain late
stages of organic synthesis the manufacturing environments may be classified (e.g., ISO 7
and ISO 8). Limiting the involvement of personnel and use of controlled environments both
reduce opportunities for microbiological contamination.

ZDBEICKAR LA OT 7 —Fix, AT T vt X d 5 WITHEEE RO ML K
S THEET 2R3 LT, R/NROEECTHEATH 2 LRk D, AEAGHRO 7 72 1%,
WAEMZIMH L2, HHVTBRE L=V T2 & ZAD, Mu/RiRE, £, pH F X Oh
DERMZHENT 5, FEOHERT v TRREWIEEIT. KEAT v TR A =T 12 &K
ROFBEORENE RO, EEBO[IEDEE LRIKIC, 7' e 2 HT 5K, MEDT
PN T DI ROFERE (challenge) &7~ T, TN HOT BEREHTLKOX A 7L, #kx Th
5o —HRAIIZ. BICERK (potable water) 1, FIHABEME TN T, 3 KX OVEHIZEEAH 4, FERUK (Purified
water) 33 KX OVES K (water for Injection) (%, UIE LIE, Tl LRI JOVEFHZEH S L5,
ZNHOTRERIZILIELIX, ULARSBNTIRIERZRIITbR D, 20X 2 7R, B
M ZEBEFEL /MESEDLHLDOTH D, oD 7 ot AFHKEER L. CIP (clean-in-place ; &
B ERICEDRLOER>TND, 2O CIP [ZHRNLETERIE LTORRLT, $5
A I AE 2 SIS 5. ZURAIZRAEZE agents) & L CHMH SN 5, JFFEELE M S
NDFEHE, KRRk, SHOAICEY., BEERIEE, B, HEL B IOEREAZ 3 7,
TS FEE S OMAEMIBEY O RIHEME I A TH D, ZNE DT aE A~DE hDITE (personnel
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interventions) (%, HéasOMEE, B X OMEXEE DLZE~DBEUEIZ LV HIRZZ T TW\b, £ LT, 4
W7 7 0 2B X OEEARORE DT OEMEE (late stages) (ZRBW Tk, ZORGERTEIT
TEE DSRRS T SNT-BEE (e.9.,1SO7 BL N I1SO8) LAR2BAENH D, BB DG ~DH|
R, BLOEBINTBEOMHOME X, MAMGRICEBRT 22RO SE5050TH
Do

6-1. Equipment Design and Use (23 D% & &)

When possible, specifications for the selection of equipment that will be used in the
manufacture of nonsterile products should include sanitary design. Equipment and
utensils should be cleanable so contaminants and residual products can be reliably
removed. Equipment should use sanitary fittings and should be designed for easy use of
cleaning and sanitizing agents and complete rinse water drainage. Residual water in tanks,
piping, or on equipment surfaces introduces the risk of colonization by waterborne
organisms. Manufacturing equipment that cannot be cleaned in place should be readily
accessible for manual cleaning, and parts that must be cleaned out of place should be not
only easily accessible but also readily or easily removable. A further consideration is the
compatibility of equipment with the typical range of disinfectants, including sporicides,
used in cleaning procedures to sanitize equipment.

AIREZR Y i3, FREEE A O RS I 2 ORE OHRKIZIE, =% U —KGt (sanitary
design) B DO DHRETh D, Hask LOHE (uensils) 1E. 1593 X ORFRIAN N R S 12
ETEDLLDITHRHMERES LT R&ETH D, BaHI =2V —DHMmEEH L., kX
O =4 A ZFNOKGEH, BEIOU A (EEK) O RNk X 9123
TRETHD, ¥ 7, BEDDWVITHERREIERGFT KT, KEFHICLarn=—(kD
YRV HBATHEDTH D, EEIRE (in place) TIHVHLA R WEGERMSIX, & o
FAZ K B PN (manual cleaning) ZE.IWZATH ZENHERD LI TWAZ & Y AL T (out
of place) Paifr L7 1T AUIE 72 BRI, B CIZUEEDRHIRD K 212> T b DA 67,
BN, MOBEZGIZWO AN LNHED L5 IZhosTnAH Z &, HIZEE L T FHEIT,
BERE VA =X A X D=0 FIECTHH SN A REN LB OWEAR BEFERA %S
te) IZxd 5. HEROBEAME G meeuERoRERo ) 22) Thd,

The preferred material of construction for equipment and utensils that will be in contact
with product is austenitic stainless steel. Manufacturers should consider the surface finish
on product-contact materials, for which a roughness average (RA) of 15-20 um is a
reasonable rule of thumb. Surfaces for general equipment and machine surfaces need not
be polished beyond these RA values. Other materials of construction should be
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nonporous, smooth, and compatible with the products and cleaning materials. Process
piping systems also should follow sanitary design principles and should be sloped to
facilitate drainage, and the equipment should contain flush gaskets to prevent material
build-up and to facilitate cleaning. The 3A Sanitary Standards (see www.3-A.org)
provide generally useful guidance for process layout and design and machinery selection.
Equipment cleaning procedures should be detailed and should ensure that the equipment
is completely dry after cleaning and is stored in a manner that prevents microbial
proliferation. Manufacturers should implement procedures for the protection of cleaned
equipment and utensils before their next use. Cleaning and sanitization processes should
include the evaluation of microbial content both after sanitization and before use.
Properly designed storage protection should mitigate the possibility of microbial growth
before use, so after proper storage conditions are validated ongoing monitoring of
equipment and utensils should not be required. Surface microbial sampling either
immediately after cleaning or immediately before use must be done with caution; media
residues and residual moisture must be carefully eliminated if sampling is performed.

L & Hfidd 2 Basds KOV BIE (utensit) DA OHER SN OME X, A—ATF A bR
DAT L A (austenitic stainless steel) CTd> D, Gk : Edkaho) BUEER | JERGAHEAAE DR
fh B (surface finish) & BT 5 Z &, 2 728%ERHI (reasonable rule of thumb) (X, 15-20 um DK
FLE (roughness average ; RA) T 2D, —MXANRBEZROEK M, 6 LOMMEKIRIZ. £ D RA Gk
1520 um) fEZ# 2 TOMEEIIMHLEE TRV, ek K OHEHEZ BT 2MMoOME X, FER—
Z A (nonporous) T, F¥F (smooth) T. 2 >HLEL &Pl & OFAMED BV (compatible with)
LOLTRETHD, 7READRES AT L ERL, =4V —ORGHFERANCHED X& T
BV, PKRERDIZTDHLOIZAREDITHXETHY, £ LT, TOEERIT. R R E
OHEFE (build-up) ZPHE. PEFERSIT 572012, flush gaskets 5D 5 & THDH, 3A
Sanitary Standards (see www.3-A.org) Fik: U usv) (X, T READ LA T U kLG &S
ORPFUCEA L CTOFRR A X A% 52 T5, BasOPed FiETiEMe b oL+ %T
HU | HEROUEERZICGERICHEE S, A ORI Z T2 L5 R AETRET S22 &
EWFRIITRETH D, WEEH L. TOROEHATOBIEL LIt X OHEOR#IC
ONWTOFIEEEfTRETHD GEE: 20— XoMRIL, NEORNBLETHS) , TEHFB LY
VHEE: (sanitization) D7 1t AIZ1X., {HEE (after sanitization) & 1 FARITOD [ J7 DA W H O FEAf %
BOHRETHDH, WIEIZEEF SITZRE T DL (properly designed storage protection) 1, 5 A
DOWAEMOBFEO RN Z B ST XX Th D, FlxiE, HEIERRESRMEN, Has L
HEORGHIE =4V > 7 (ongoing monitoring) %18 L C/NY 7 — k&=, GRIE: £
DEIRT=HV TN BREINZNENVSTE IR ETHD, WEHHEED D VIIEH
ERTORFOMENY 7V 7%, HEELRTIERS2, EH50nHDiE, LT
U T aATo7272 I, BOEFH 2 WA T 2 K02 EERIBRE LR TER 62
WL THD GRIE: 20X LA & MAEMORRAK = 5 RN H 2)
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Manufacturers should evaluate whether products that are manufactured using a piece of
processing equipment may, under some processing circumstances, promote the growth of
microorganisms. This evaluation is necessary to properly establish processing hold times
and to define equipment use conditions following cleaning. The use of sanitizing agents
on_product-contact surfaces is not recommended when the cleaning procedures that
remove chemical residues also remove microorganisms. In addition, there is a risk of
product contamination with sanitization agents. With a validated cleaning process, the
absence of chemical residues and visible standing water may provide assurance of the
cleanliness of the equipment without routine chemical disinfection and also may obviate
the need for microbiological monitoring.

REREIT. DL o077 AM (INLH) a2 H LTibE L2, &5l
THRUET T, MEMOERZIRET D20 b RWing, fHliT <X Thb o, ZOFHfiiE,
INTAREFER] (processing hold times) % W (EIZHENT L. 23D, VEEIZ 5| & He < Mo S % A
ET DO, RERLDTH D, MBI ~DIHFH| (sanitizing agents) DL, (LT
B R IRAF Y 2 R ET D UEE AN, A S FEMBET LI LIRSS O TIE RN
GRIE : ZOTFHEORT, WEOKRFNPLETH L, FXORE LTUIELWEBbiu s, BHEA
WU o FAUTHNZ T, THFEA| (sanitization agents) THRLLNEREIND Y A7 L IFEET B, N
U7 — b SN 7 vt 2T ALFIEHI DOFRATFY) (chemical residues) X FIFRAY 7R 7K DFEAF (visible
standing water) 23HEVNZ 20X, HEPIZALFEHEBA 2 DR TH, IHEEORIEEZ 525 H D
ThO, EEMEMTFHE=2)  7OXENEZ BTV RSO THA I,

6-2. Personnel (B 8)
In addition to maintaining personal hygiene, operators should be trained and dressed
appropriately for the function they are performing (Table 1).

BB OBAEICRFFT A 2 L 1Ta T, v —% ((EEH) 13X, IE=T, #6287 58
BRI 2 KO ICREZAT O~ THD (1)
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Table 1. Gowning in Manufacturing Areas (351 SERTOHT 7= 7)

Operators in Formulation and Primary
Protective Clothing (% # % Packaging Areas (fhKi, —RARERBICIST S 42
L—4)

Plant uniform or plant uniform with overall for
high-risk product and environment

(L =R — 2 EREEW U A7 & RO fUHIR L OB
Wk L COA—"—F— L (D&R) OTHa=k—24)

24l
Hair/beard covering  (sEszsase0 3 —) Yes  (BEYZ)

Safety glasses (224 A H %)

Dedicated shoes or shoe coverings
(MR 72 i3l o3 —)

Gloves (8% Yes (if in direct product contact)
Face masks (7 =1 2~v=%7) @435 b LR L EBICHET 2T 0 Thiig)

6-3. The Manufacturing Environment  (Bi&BRE%)

As noted, the environmental risks and controls for nonsterile products are different from
those for aseptically manufactured sterile products. Unlike aseptic processing for which
facility requirements are generally uniform in specification and performance, nonsterile
product manufacturing environments typically involve diverse products and microbial
contamination control requirements. In general, liquid, cream, or ointment products require
a greater level of contamination risk mitigation than do solid dosage forms.

Common design elements to control microbial contamination may include the following:

BEIC~7= Xk 90T, BREE Y A7 LIFEER G ORI, EREEREEIC LY G I 5 HEEER
DTN EIFRE SR> TS, MaRIZBIT DR — MR HIE I K OMERED 5 — Y 722 2
PR EIERGE & idogy . FREER SR O BUEBRER IR, —RIVICHE 4 DB IS L OMRAE v Y B
BFORZES TV D, B AL, 7V —LbDHWIXHEX, BE&EGARTITY) L b RER
L~UL D54 D ) Xﬁ?ﬁ{)ﬁ (risk mitigation) & B3R X5, MRAEWIEGEZHIET 570 0IET 5
WATEFIL, LITo®@mY Th D,

* Walls, ceilings, and floors are constructed of nonporous materials that are readily
cleanable and are resistant to cleaning agents and disinfectants.
BE RIS L OWRIT. BSITTHEEHLHERD K 91T, IEZALEOME D OHERL L. eifAld L ONH
mANCIESMEZ AT 52 &

* Floor drains are permitted in nonsterile product manufacturing areas provided that they
can be closed during processing or fitted with a suitable air break if they are open during

BIRICIIDTBRR BB SRIMTHHENET RXTBERICLIMBEEEADT, BT REXICEYHIETHET>TT S,




USPPF 39(4) 20134 USP <1115> JEMEEEEHEL WAIDSA A8—F VR LiteScientia
AEEHIKERFF N T 57200 K77 ST, mfEienNgE L, US PORHEZZSE TSV, Page 22 of 31 pages
area and equipment cleaning.
IRYEZK T (floor drains) 13, FEME R RLA] 0 Bl X Ik CIIFFA SN D, 772 L, BiEFIE7 v —X(Z
T 5 2 LEBHRD M £ OB OV EETICH KA 2B A SETW LR 613, Y72
T —T7 LAY (irbreak) ZFZfTITTND T ENMETH D,

» Access should be limited to essential personnel.
T U v AL, MBEZRREE  (essential personnel) [ZIRETH I &

» Material, equipment, and personnel flows should avoid contamination.
JEAEE, BgER. B X OMRE OBRIE, 15 ERET D Z L,

» Ventilation and air filtration should be adequate to maintain the specified cleanliness,
space pressurization (if required), temperature, and relative humidity.
P & B AT, BE SN2 IEE . M 22T (space pressurization) (b LILWETH D72 518) |
I, 3 X OMERHRE Z#ER 3 2 DIC#E Th 5 Z &

» Good housekeeping and good general hygiene should be applied at all times.
B 72520 O#EFFE P (good housekeeping) &« BIF72— XA 724 P (good general hygiene) % 1T
WL Z L

 Cleaning and use status of all tools and used in production and all process equipment
should be known at all times.
FLHETICH AT 22 TOHE (tools) &1 (implements) DVEER X OMERREE, BLO&To
7'a ke AR DY L OMENRRBIZ, WIZmo Tk 2 L

* Product-contact or water-supply tubing, valves, and fittings should be cleaned and
sanitized according to a defined schedule, should be stored dry, and should be labeled with
respect to status.

B E BT D, EIIKEMIET HEE . VLT B L UYL (itings) X, HICTERE L, &
LT, BIESNTAT Y 2a— It > TH =24 XL, #pREBTRE L, ZORHMIIELT
WeERRET 5,

» Manufacturers should implement a formal housekeeping and sanitization program for
operating areas, corridors, equipment storage, material staging, and other common areas.
RESEE 1L, YEZEXIE (operatingareas) . JAE T (corridors) , A ERIRE XK (equipment storage) . mMaterial
staging R EIORE A ORE XK 2) | 38 X OMod I K8k (other common areas) (ZBH L C, IE
X775 - w7 1 277 & (housekeeping and sanitization program) % 9 <& Th 5,
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Classified environments are not required for nonsterile product manufacturing, e.g., those
specified in 1SO 14644-1 (6). ISPE Baseline Guide No. 2, Oral Solid Dosage Forms (7)
provides minimal acceptable design features for facilities for manufacturing nonsterile
products.

il 21X, 1SO 14644-1 B)ICHIE SN TWND L O 72, 7 U = —h & LTERSIT IR

(Classified environments) 1%, FE4E R RIK| O RliE I Bk K72\, ISPE Baseline Guide No. 2, Oral
Solid Dosage Forms (7) %, FEMEEERAIORLE sk & U<, S/NMNROFFE SN D55 EORHK
AL TV D,

7. MICROBIAL ASSESSMENT OF NONSTERILE PRODUCT MANUFACTURING
ENVIRONMENTS  (FEMERS [ 3K 5 0 SIYEER 55 O A W) R EAT)

As described above, microbiological monitoring of the manufacturing environment can
serve as an adjunct to control and generally is a qualitative assessment tool in a properly
implemented formal risk-based microbiological control program. A monitoring program
commensurate with the product bioburden risk can help confirm the effectiveness of
microbiological controls and may facilitate early detection of potential problems. Microbial
methods and practices for aseptic facilities may be used, but the contamination recovery
rates defined in Microbiological Control and Monitoring of Aseptic Processing
Environments <1116> are not intended for nonsterile environments. Classified
environments of the same class do not necessarily have similar microbiological control
capabilities.

Rl L7z X oo, BUEREOMAMT=42 1 7%, BRI S TERNLTH Z EnHIKR D,
ZL T, —iC, ELLATONZERRY R 7 X—=2 ROWAEYFHER T 0 77 KB T
DEMWRRT EAA L RTOY =L D, BEONRL FNR=F ) 27 G LTZE=4 Y
YT T NI, BAEREBROENEE DD DT DITENL D ORI 2 EO R o
B EREGIZT LT A, WA T5E & ERBEZIT O Mgk TORIEL (practices) 1, fili
HIN5ThHAH 905, Microbiological Control and Monitoring of Aseptic Processing Environments
<1116> [ZHIE STV D594 ER (contamination recovery rates) 1%, FEEEHOBREAZEX L7-H D
TIEW, 7 V= b—2DE U7 T ADERDIT LT-Brb% (classified environments) Tdh > TH . (BR
T FERRIOGEIH > TR RRRRMEDE B OR 2R DB 720,
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Because the majority of organisms recovered in environmental monitoring are of human
origin, the levels of transient contamination recovered depend largely on the level of human
activity and gowning requirements. Gowning requirements are not as extensive in nonsterile
product manufacturing as they are in aseptic processing, and thus in nonsterile environments
manufacturers can monitor bioburden with reduced frequency and with expectations of
higher bioburden recovery. Periodic assessments of production plant hygiene can offer
useful insights into the effectiveness of the facility’s cleaning and environmental controls.

BRIEEE=4 ) 7 CHIR LRI OWMAERIE, & FEROSDOTHDD T, [HIR S iz—K
HI72759% (transient contamination) L ~"Lid, AMOIEEI L~V & THARBIE (gowning requirements) 12K
EMKAFET D, BARHUEIR, FFEmERAORE T WL, BERMEECIDZ 7T nE T EIX
LW SO TIEZR, £ IR OREREEIC W TR, BOERER T, G weo) SHE
TR, KOEWAAL AT DRI TEOL E T, N AT BT —FTHT b
Nk D, ®WET T o b OfARBO EI 2L, YR O 7 U — = 7k L OBREE]
WOAPEICE Lo, AA2 A (useful insights) 525 Z L HkS,

During nonsterile product manufacturing, microbiological monitoring of the environment
need not be as rigorous as that required during aseptic processing. Similarly, during
nonsterile product manufacturing microbial risk mitigation is different from that for sterile
products. In nonsterile products, manufacturers can expect intrinsic microbial bioburden that,
properly controlled, does not result in risk to the end user. Manufacturers should establish
acceptable levels of microorganisms within each product (3) and should sufficiently identify
microorganisms to gain an appropriate understanding of bioburden patterns and seasonal
variability.

FEMAERAN OBRIETIZ, ZOBRBEOMAEDT=F2 ) L 7% T5HZ 1L, LER, L0 DI,
IEFBREAC LD 7o AFICERESNDIEEORE I3, ERE LWL TH D, FERIC,
FEImFE A OBRLER O FRAEWIEY Y A 7 OAKIE (microbial risk mitigation) 1%, HEF LA DZ 1 & 1T
Fipo T D, HEFRHEGHNIC W TR, BUEEZ T, A DOWMEM DA A /3—F2 (intrinsic
microbial bioburden) % TABT A Z E R KB, ZDONRA A RX—=F 0%, EIEICERIN-2 5,
T RA—PF =Y R EZAECRVWVEEO D TH D, WEREE T, FRGHOMAED DA LV
NIV ETESLTRETHY 3) . A ANR=F oD% — B L OZEEZLH) (seasonal variability.)
DL e B R 21D 1= DI R R IZ T OWEMERIET RETh D,

7-1. Microbial Sampling ~ (B4 5HIY 7 )
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During nonsterile product manufacturing, the air sampling methods used for environmental
monitoring are active or passive. Active devices sample appropriate air volumes and deposit
viable organisms on solid media plates or strips. Results typically are expressed as
colony-forming units per unit volume. Passive sampling in the form of settling plates can be
used in lieu of active air samplers.

IFEFE A ORET O BEEE =2 ) U IMENT 27— 7Y 7 GBI REEIR Gk
YT NEREWBIT S ) B D VITEI Gt % FETRIERY) R DD D, REEIRIZR HIEOK
L, WY BOEIELZRINT 260 THY . TOFITVL4WZ B g &S 5V E A B
Uy FICRESEL LD TH D, TOREFIL, BALEY 72D O3 v =—AEL (colony-forming units)
ELTRAEND, & THEEROE COZ®N Y7 ) v 7%, BN R=T —3% 7T —
DEDLVIHERT 52 Lk D,

Personnel monitoring typically is not required in nonsterile product manufacturing except
when classified environments require a near-aseptic manufacturing quality of gowning
materials.

WL ToE=4 1 7%, FEEFHEHORLE CIX, —BPIcERS ey, 2720, 7
JW/w~A&LT%HTéhtﬁR)\ﬁﬁﬁﬁﬁlkwiﬁ%g%%OEﬁ®ﬁﬁﬁg%
FRTDHEHRERL,

Sampling locations should be selected based on risk evaluation followed by a general
hygienic survey of the environment. High-traffic areas where materials are transferred into
and out of the area may be particularly prone to transient microbial contamination.
Microbiological monitoring is not required in areas beyond the point where product has
been placed into primary packaging containers.

T U TNLEIL, FORBEO RO EEEERE CORELITV, GlEHE ) A7 ITES
WTORIREZITHOREITH D, %@EW&@ BHDHNEFDORIES D, JFMEREENIET I

2N, BITENS WXL (high-traffic areas) 1. —HFAY (transient) 7RTAEMTEYL AL Z L9 VM)
Nhb, WeEWT=%1 7%, f5 I —IREVIERIENIC A > TW BT A8 2 T O X

LZ!i‘JZ\EVC‘fﬁU \o

Modern non-growth-based microbiological methods can be substituted for growth-based
methods at the option of the user. Because there are no standardized environmental
sampling methods and because monitoring is intended as a qualitative evaluation of general
facility hygiene, there is no need for extensive comparative studies between growth- and

FIRRICIZDTRRR BB IR/ TN FET AT B RICLABEFE L AD T, BT RXICEYEIBETEZITOTT LY,
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non—-growth-based methods to assess equivalence. A small number of parallel samples is
sufficient to establish a comparative baseline for an environment.

=N H ERITIT - TV DRI IS < J7E (growth-based methods) 12DV Tk, # DORERE &
L CTEEEIC L DWW FT OMAY R 715 (non-growth-based microbiological methods) & HX D At b Z &
PHR D, (LS NBREEY 7 ) 7 HEE WD OIMFEET, o, Z0E=4) 7
VLW 72 i s (T AR B (general facility hygiene) & W) 9 LRI 5 M2 HEOE L= D THDH DT,
BERIC L DAL L EERITIK B RN HIEE ORI COIANREGHE AT S Z L IFALETH D,

ZDEREDIEAN—2 T A OMSLE, DEOWATY TN THTH D,

The frequency of monitoring should reflect the potential risk associated with the dosage
form (see Introduction). Additionally, some products may have innate antimicrobial activity
because of their attributes such a low water activity or inclusion of an antimicrobial
preservative or an active ingredient that is itself an antimicrobial agent, e.g., an antibiotic or
antitumor agent. Products that are resistant to microbial colonization or have microbiocidal
or microbiostatic characteristics require little or no microbiological monitoring.

=2 Y ORI LB DIEN Y X7 Z M S E 5 X TH S (Introduction @
HaezM) . BT, HLOMOBANT, EAOHEMEZA L TWD, ZHUE, KOTEMEMERWN,
PHEMYEZEA LTS, HDOWIIHERE I Al (antitumor agent) D X 512, JRIEZ N
BEPHEEZ AL WAL THD, MAEMD e =—{kicxt L TEPIMEZ AT 284, &
BDUNMTRERBEET (microbiocidal) &> 5 VMIERE Y (microbiostatic) FFMEZFFOBLLIT, AT =21V T
FTO 2R HoTHENTENR LD TEL, FAEDHEITNE LR,

In general, environments for tablet and powder- and liquid-filled capsule manufacturing
should require no monitoring or infrequent monitoring. Monitoring programs should be risk
based, and the intensity and number of sampling sites should reflect the risk level.
Manufacturing areas for higher-risk dosage forms such as inhalant products require more
frequent monitoring and typically are manufactured in rooms classified to a particulate air
quality level, e.g., ISO 8.

— XA, BERIFB KON, Bk d 2 WK E FRE L7 eV OREDREEIX, E=2 )
EUNEL LWL, bAWIMENRBEEDOE=2 L 7T, T=F Y 77 a s N3,
VDA R—=ZAREFTRETHY, o7V TOME (ntensity) 8T, DV 27 L~ULIZHH
S BRETHD, WAH| (inhalant products) D X 9 72U A 7 % b o3 540 oo LS KK
EVHBERE=F ) I PUETHY , RN BT 2 58 LV 3T (B 20
ISO8) =R TRIESND,
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For most nonsterile product manufacturing environments, because of their limited
environmental controls and comparatively low product risk, the establishment of alert and
action levels may not be required. Environmental monitoring is considered an informational
survey of the general hygienic conditions of the environment and should not be used in
product-release decisions.

% < OIEME K ORLERBTIL, 2 OHIR %2 S - REE I & RV U 2 7 O7-912,
TI—k (R BLIOTrvary (@) OREIE. BERShARy, BET=4Y 770
7T ME T OBRED AR EAREOH R LA L AT Z Ltk boTH Y
s R AT AR O P E  (product-release decisions) (2 &AL5 & D TIXZR W,

General information chapter Microbial Characterization, Identification, and Strain Typing
<1113> contains general information about microbial characterization. In most nonsterile
hygienic assessments, characterization of the microorganisms, cellular morphology, gram
reaction, and simple diagnostic testing are sufficient.

— % fE #H D chapter “Microbial Characterization, Identification, and Strain Typing <1113>” (%, %4
VORHEANZBE L T RIEREZT ATV D, ZL OFEHOE/ LR (DBRE) O7EAX b
IZBWTIH, A OREAT T, FIIEAZRE (cellular morphology) « 777 Y ~D i (gram reaction)

BLOMEH2ZWR727 A b (simple diagnostic testing) T4 C& 5,

7-2.Active Measures for Microbial Control — (#4E ¥ 0HIFH D 72 > D REBN R %)

In addition to facility and process design considerations and equipment cleaning and storage
controls, there are instances in which active means for addressing the contamination
potential are required. The microbiological control of nonsterile products can be enhanced
by the adoption of direct contamination control processes such as the following:

MERBLON T ot 2AREFTOEE, BLOMEOWEE X OMEE OB INZ T, 540 aRet:
ZEY B A7 515 (active means) MNELR SN DA OFBINIFIET D, FEEEE A OME
WS EELL, LTSGR R D L9 e E RN 2GR 7 e 2 AOBHIC L > TEH 5 Z L3 H
k5,

« decontamination of product contact surfaces, materials, and containers, typically by means
of heat treatment (in the most critical applications sterilization can be used)
R, FAE B X ORIRORRY, —RANIMELHEIC L 5

(bEELHBICBOTUL, WEIEHTE %)
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chemical or physical (e.g., dry or moist heat) bioburden reduction treatments for raw
materials and active ingredients

JECBF (raw materials) 33 X OVELEK (active ingredients) (2B L COALFERY F 72 13RS (B 2 1R8540
DUVTRELY) 7234 F 3 —F ARBALER

 use of closed, cleaned or decontaminated systems for handling and transfer of materials
JFER B OB EBIED T D, AL Bz, {EFIZ LT, HDOWITRE LTV AT LDl
M

» use of disposable components or utensils
T A AR—F T NOEE G D WITHEOMH

» improved gowning materials for operational personnel
EEETOMBOTOO T =7 (BK) OFMELETS

 use of classified environments in high-risk operations
AU 27 O LT, TEEE QTR 5 ST BREE OfEH]

These measures can be applied as required to improve the microbial contamination control
during the manufacture of nonsterile products. These procedures support compliance with
<1111>. The implementation of these active control mechanisms is unnecessary when
current practices are known to be sufficient.

FEME B = 3K D BLE R OTAEMTE Y E R A BT 572012, REIDS U TI D O k% E
T5ZENEKRD, TNOOFET, <1111> OBESFEEMNT DL LD TH D, T H OREMmI 72
BHLA T = XN, BIFEORLY F (current practices) 7353 T D Lo TWBHGEIL, AXEER G
DT,

8. OVERALL MANAGEMENT OF A MICROBIOLOGICAL CONTROL PROGRAM
(BSEHE 7 2 7T DOMBER~ R AL )

The management of a successful microbiological control program includes the following:

identification of suitable suppliers of pharmaceutical ingredients and excipients that have
good microbiological quality; conducting a microbial risk assessment of the manufacturing

BIRICIIDTBRR BB SRIMTHHENET RXTBERICLIMBEEEADT, BT REXICEYHIETHET>TT S,
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process and packaging system; and the establishment of an appropriate monitoring and
control system.

BARAEMER T 0 77 5O~ HX AL MI, RO LD RFHEEZATND,
s BT ZER SE Z FE O BUAI F K (pharmaceutical ingredients) 38 &2 QNS INAN @ W) 72 4G
2 (suppliers) ZHFET D ;
- BENL T B AR L OV AT LAOBAEW ) A7 TR A A NOFEAT
B E =S ) B I OER Y AT KDL

Although environmental contamination is by no means the most significant cause of
nonsterile product recalls or contamination events, environmental monitoring may be a
useful component in the overall microbiological control program.

BRETTH Y LI M TR A8 0 D RIR75 e R A H R O e b BARRFIN 2 F KT 5 b O TIERWA,
BRIEEE=2Y 703, IR RBEMER T 0 77 L TORMAERESRTHA D,

The microbiological contamination control program should be developed for identifying and
controlling product risk, based on a formal assessment of risk modalities. The risk analysis
should result in the identification of critical control points and should facilitate proper
equipment selection, process layout and design, and facility requirements.

U2 7ERDOERXZT B A AL M (formal assessment of risk modalities) (25> & , 85U 27 ORFEL
BHAETDHLOD, WEMHENER T 0 7T AEHIETDHZ L, VAT oML, EEEELD
FEEZATV, BIEREERO®RE, 7at A0 AT U7 MBLOT A v, BIUMEEROERE
BHIZSED L,

Critical factors for the prevention of microbiological contamination during nonsterile
product manufacturing are the control of the microbiological quality of ingredients and
water, along with the development of proper cleaning and sanitization procedures.
Microbiological monitoring does not mitigate risk, but it can serve as a sentinel.

FE M A O BUE T OMAEMIBEYE B T O EE RN 13, @ E R TR X O E Ik

(cleaning and sanitization procedures) DHflE & iz, JFUEHRS L OVKOBAED FHEROE I TH
Do WAEMTFHE=2V 7130 A7 28R L2, GRIE : FEME A OMAEME Y %)
BRI o,
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No monitoring program can provide the assurance of contamination control like a proper
proactive analysis of potential sources of contamination followed by the adoption of sound
preventive measures. Consistent control of contamination can be achieved mainly by
process evaluation via risk assessment and studies to ensure that measures are in place to
prevent conditions conducive to contamination.

T=X VT Ta s T ME, BEREEORGEE 525 Z LRk S, BlZIE, (5RO TREED
HORNOMIER SN L, BIEEE Lo & LI THMARRISRE & D 2 LRk D, 15
DO—BMOHLEML., FTELTIVRITERARAL ME | ZOISENEG 2+ 5 D125
PITHDHZ L BRIET AR EERTO, P ot ZAFHHIC L > TERTE 5,
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before contacting USP.

F v b TOPDF DZEEE GRAEIC X DIERD) -
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