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Comments and suggestions regarding this draft document should be submitted within 60 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publication in the Federal Register of the notice announcing the availability of the draft
guidance.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.
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Office of Communication, Outreach and Development, 800-835-4709 or 240-402-8010; or
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Inspection of Injectable Products for Visible Particulates
AIRAPRLFIZ DWW T O ESFI O B kA

Guidance for Industry1

1 This guidance has been prepared by the Office of Pharmaceutical Quality in the Center for Drug Evaluation and
Research in cooperation with the Center for Biologics Evaluation and Research, Center for Veterinary Medicine,
Office of Regulatory Affairs, and Office of Combination Products in the Office of the Commissioner and in
consultation with the Center for Devices and Radiological Health at the Food and Drug Administration.

1 :fRE TROMRNERLZ ENBROENTND T2, RICOFLHA I,

This guidance has been prepared by the Office of Pharmaceutical Quality in the Center for
Drug Evaluation and Research in cooperation with the Center for Biologics Evaluation and
Research, Center for Veterinary Medicine, Office of Regulatory Affairs, and Office of
Combination Products in the Office of the Commissioner and in consultation with the Center
for Devices and Radiological Health at the Food and Drug Administration.

ZDHA K AT, EIR SRR ZE & o & — (Office of Pharmaceutical Quality in the Center for Drug Evaluation
and Research) O[3 5 5L (Office of Pharmaceutical Quality) #1873, AW RIAIFEMAFFE Y o % — (Center
for Biologics Evaluation and Research) . #h#)[,<3E+t > & — (Center for Veterinary Medicine) . FRiill 5 (Office of
Regulatory Affairs), B8 X ONEE=Ea v v x— a HH|S (Office of Combination Products in the Office of
the Commissioner) & 1577 L. £ 5h 3K 5 O R &5 « T B Rz 4 — (Center for Devices and Radiological
Health) & WD L, fERL72H DO TH 5,

INTRODUCTION (XU ®IZ

Visible particulates in injectable products can jeopardize patient safety. This guidance addresses
the development and implementation of a holistic, risk-based approach to visible particulate
control that incorporates product development, manufacturing controls, visual inspection
techniques, particulate identification, investigation, and corrective actions designed to assess,

correct, and prevent the risk of visible particulate contamination.2

AR O RIBRL - (visible particulates) X, BE OLLEEGINTHREER DD, ZOTA X
Wk, REERSE. ELEEEL, BARMAEAN (visual inspection techniques) . HCKI 7[RI E (particulate
identification) . FHAL (investigation) . M OVAIEAIMORI - 1Z K H{54% Y A 7 (visible particulate
contamination) % RFAMh (assess) L. J=1E (correct) L. TB5 (prevent) 9572 0OITEREF S 7= & 1EH:
[ERE RSV VY T?ﬁﬁ’]%’lﬁ?”ﬁfi@ﬁ&)@ R TY A7 1SN =T 7 a—F ORfR & 5E
Mz STk =T B2,

BN & DB B OE L E T, RO, Prarma Soltions oL
BEZLTHA T I ARRT BATOET, TN A KRR
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2 Visual detection of a particulate is a probabilistic process that depends on, among other things, the product and the
size and shape of the particulate (see United States Pharmacopeia General Chapter <1790> Visual Inspection of
Injections). Therefore, threshold studies should be conducted to determine the size of visible particulates that can
be reproducibly detected by trained personnel with near normal visual acuity. For more information about

threshold studies, see section 1V in this guidance.

PRI 7 DO IIRAIRIRR Y (visual detection) 1, & 0 o1, 5L K OECR 7 D W A X & TR AT D il =R
W72 7' m& A CTdh 5 (United States Pharmacopeia General Chapter <1790> Visual Inspection of Injections Z[R) , &
Nz, BIEFRER (threshold studies) (%, IEFFIZITWRI 2 FFOFIf S 7=k E  (trained personnel with
near normal visual acuity) 7%, fFEUMEL <RHITE 2 BIZH 2 2B K E E (the size of visible
particulates that can be reproducibly detected) % g5 72 OIZFEfi S LD & TH D, BEHER (threshold
studies) DFFMICOVNTIE, KUA X ADH IV HESROZ L,

The guidance also clarifies that meeting an applicable United States Pharmacopeia (USP)3
compendial standard alone is not generally sufficient for meeting the current good
manufacturing practice (CGMP) requirements for the manufacture of injectable products.

SOHA S AT E, RSN S KESERS (USP) SoAE IR & T T
WX, EHFELED -8 DOCGMP (BT ERE ) OB 22 I2iE, —RPICAR+9Th
BHZEEHMEIZLTWD,

3 USP references in this guidance refer to USP 42—-NF 37.
ZDHA L ADUSPOFI X, USP42-NF 374 ML T\ 5,

The guidance does not cover subvisible particulates4 or physical defects that products are
typically inspected for along with inspection for visible particulates (e.g., container integrity

flaws, fill volume, appearance of lyophilized cake/suspension solids).

RKAA A A%, BIZRZ 72V (subvisible particulates : 3R7E (A EEARB= T Al 4 ks
T OEREEER ¢ 0. THAHE T (visible particulates) ORREE L & b ICBLERAGEE RE S
% WP KM (B2 IE, 0T EMEO KM (container integrity flaws) . FEIE & (fill volume) | I
FERLEE S — 5 TRIR B DML (appearance of lyophilized cake/suspension solids) ) (DWW T, =
Narg e LT,

4 In general, subvisible particulates are those that cannot be seen with the naked eye. See USP General Chapters
<788> Particulate Matter in Injections and <787> Subvisible Particulate Matter in Therapeutic Protein Injections

for information about subvisible particulates control.

—fgic, MAIERE T (subvisible particulates) & 1%, #RAR (naked eye) TH. 2 Z &3 TE Wik 7
DI L THb, USP General Chapters <788> Particulate Matter in Injections (7E5 7 1 O ki) KO
<787> Subvisible Particulate Matter in Therapeutic Protein Injections for information about subvisible particulates
control  (GRHFETIEE ETEG A th O BERT N ) 2oz &, .

PRSI K IR Z BV E L £, FROUTEER, Pharma Solutions Co.Ltd.
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Contains Nonbinding Recommendations Draft — Not for Implementation
Inspection of Injectable Products for Visible Particulates : £ 410 Mk T-O 4 Page 1 of 28 pages

For the purpose of this guidance: = DO H A % > ZD H ) (ko k5 i %)

e Particulates refer to mobile, undissolved particles other than gas bubbles that are
unintentionally present in an injectable product.5 They vary in nature (e.g., metal, glass,
dust, fiber, rubber, polymer, mold, degradant precipitate) and can be divided into three

categoriesG:

AL T (Particulates) & 1, TEFEIFRICIEZRIICIFIET D (unintentionally present) | i LIS
DB D & D AIEFR ORI T (mobile, undissolved particles other than gas bubbles) g R IN
LT OMEITERA THY (|, BT A, W, M, T4, N ~— B, DL
ML), 3o0HF =) —hT b8

5 See, e.¢., USP General Chapter <788>.

B 2 1. K[EHEF )7 General Chapter <788>% £,

6 See USP General Chapter <790> Visible Particulates in Injections, which describes inspection
procedures used to demonstrate that injectable products are essentially free from particulates, and
USP General Chapter <1790>, an informational chapter that provides recommendations on
inspection programs for visible particulates covering the injectable product life cycle.

USP — % & D 72 >0><790> Visible Particulates in Injections (FE& T O AT HLAYHKI ) | Z2F RO =

T OETIE, EHFD, AL A2 G £V L EZFEAT A oI S s i TIEZ Tk L

THY, ZLTUSP —ixE <1790> 1%, EHNAID T A 7Y A 7 V% T3 3—3 5 ARHhL 1 D 7' =
LT A HERFEH AR T D ROETH D,

o Inherent particulates are particulates that are an innate product characteristic
HGHATHFE BRI L 13, e b E/GRMEL LTHEL TV AWK Th D

o Intrinsic particulates are particulates that are derived from the manufacturing equipment,
product formulation, or container system.
RGETFAR b &%, BEEEE, WA IR AT LZHRT DM+ Th
50

o0 Extrinsic particulates are particulates that originate from the manufacturing environment
and are foreign to the manufacturing process.

RIFEHE R & 1%, BLUEBREICH T Ak CTh Y, BETRICEKRT 2D TH D,

PRSI K IR Z BV E L £, FROUTEER, Pharma Solutions Co.Ltd.
ST TR AT AT E A TOET (=i77IT ) a—av THER R
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BEGE RRERE)

[t RS ogRAIT,  “extrinsic foreign matter” TH 5,

IFEtE RS L [FEERNL ) OMELERITIAMIFCRGHRVES THHA, MEORVTERMIZ, X
FETHD, REMNICH, Kok >RESTERPATWS,
+ IFEERS)  ARTESICRDLNL ) HOIVIIHENER RO LIRKEED

EHA (WigE S PORT

- ITFREMREELT) c ARTERSICEDENAS, AL IR{BEHLREKEZD
A (EmiE T Sdr) PoRT

BFOREERAZ, kol icBB8T5 2 L AHES,

Mokete . JEEPE, EEEESRLY

m Lo Extrinsic (foreign)
e WiETH : B, W
RER (Intrinsic)
P
S tnsic | o gk B, k. BRI, MY

(extrinsic foreign matter ? ) (Inherent.~ Intrinsic)

Z@OSUP O E TR, “Inherent” X435 BHIERE. REER

Tfﬁfffa#ig) T i LTBELTHERSAARTION LTERSA TS
" CoEeeE L3 bBbhD RETERVY)

MVT : Manual Visual Inspection (& M2 L% BiRETE) DR
2¥HE (100% inspection) : FRF ML AT LLE, TORNEYORELBEZEHEL TV,

* Injectable products generally refer to injectable human drugs approved under section 505
of the Federal Food, Drug, and Cosmetic Act (FD&C Act), injectable animal drugs
approved under section 512 or conditionally approved under section 571 of the FD&C
Act, and injectable biological products licensed under section 351 of the Public Health
Service Act. In some cases, the injectable product may be a drug or biological product
constituent part of a combination product, such as a drug or biological product prefilled

into a syringe (see 21 CFR part 3).7

JES1A (Injectable product) & 1%, —#%AIIC, A MERGILHESE (FD&CHE) 505551255

ARSI ESF A B MESKS, FD&CIEHS125:12 D /KGR S 7o i B 3K X

FD&CIEHETIZRITE D & R & THGR S VI B EH S R OARETATE 5 351 &<
[CEESEFFAI SNTCER A A FREA 2T, Halc ko Ox, ERAE. BRI L7

AV R GRE : Faiofks) SNEERLELITEMTFHRFOL >, avex—varrn

X7 I (combination product ; 7 &b RHlst) ORERGET > & 72 2 EFS E 72 I3 FRORAITh 5

ZtbdHD (21 CFR part 32 1HR) L

WPR ST L D RIR 2 BREVE U £ 9, ARSUIERRER. Pharma Solutions Co.Ltd.
MBF L THEA T I AZLTEALTNET,

FFIT ) a—av AR et
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7 This guidance generally cites regulatory requirements for drugs and biological products, but

where appropriate, also cites relevant requirements for combination products. The regulatory
requirements for combination products derive from the statutory and regulatory requirements
applicable to their constituent parts, which do not lose their distinct regulatory identity when
they become part of a combination product. See, e.g., draft guidance for industry and FDA staff
Principles of Premarket Pathways for Combination Products (February 2019), which, when
final, will represent FDA’s current thinking on this topic. For the most recent version of a
guidance, check the FDA guidance web page at https://www.fda.gov/regulatory-
information/search-fda-guidance-documents. See also FDA’s Combination Products Guidance
Documents web page at https://www.fda.gov/regulatory-information/search-fda-guidance-
documents/combination-products-guidance-documents.
DA K AR, KA EIET R A FR RN BT D BRI S I LTS A8, el
Balcid, arexr—va VTS O BEEAE LS L TS, arexr—r g VRICET S
Bl EOBET, arex—va VRGO E o TH T O BRH EowIPE (distinct
regulatory identity) %2 Z L D7, a2 ExR— g VRO ICER S D ES B LU
fil EOBARZHRT 2D TH D, BRI, EEREFDARY » T DI2HOD A X o A% TPrinciples
of Premarket Pathway for Combination Products]  (20194F2 ) Z&MBI/=v, ZDO M v 7 AR, i
AL SNTZ72 BIX, FDAT DWFZ, FDADEHDEZ i 2tnd 5 ThH 9, HA X ADRCHIIC
DN, FDAK A X > AD 7 = 7 ~— Uhttps://www.fda.gov/regulatory-information/search-fda-
guidance-documents, F7-. FDAO 2 B3 — g VLA XU ALED = T R_R—

(https://www.fda.gov/requlatory-information/search-fda-guidance-documents/combination-products-guidance-
documents) HEMED Z &,

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 guidance documents, including this guidance, should be viewed only as
recommendations, unless specific regulatory or statutory requirements are cited. The use of
the word should in Agency guidance means that something is suggested or recommended,
but not required.

ZOXEONFIL., FEANCENITEVIAEN GG ERE BN IE2AT 5O Tt
<o TR AEVDRDBETHIRT 2D ThA, ALFIL, EHED T TOBEFEOERE
I LT, RARICHES 2T 2 2 L 0B ZER LTS, ZOHA X AEEt
FDADH A X v ASLEIL, FrE OB F 72 EMEERSI H ENTHZRWRY | #iE LTo
HRIRENDERETH D, TA X AIZEBIT D “should” DAL, M0 ERE F 7 13HEE S
NTNDH, METIERNZ EZEWRT 5,

BN & DB B OE L E T, RO, Prarma Soltions oL
BEZLTHA T I ARRT BATOET, TN A KRR
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II. STATUTORY AND REGULATORY FRAMEWORK 143 & O H 0 He4E 7

Under section 501 of the FD&C Act, a drug product, including an injectable product, is deemed
adulterated if:

FD&CIE (& « RIS - fLBEINTE) DOFB0IKICHE S X HEHAIZ SR EHEMLIL. LT OLE
IZiE, RETHD (adulterated : 3R1FE RERERKS) AR IND

* “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” (section 501(a)(2)(A)).

(AR S T TR, ads, RE S TWVWD, Zhicky, £an
FIUZ Z > THEEEZ ET 2 R-NRH 2551 (BB5015: (a) (2) (A) .

* “It is a drug and 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” (section 501(a)(2)(B)).

(FRIE : ZOF3IE, EHROFLTHY . EMICHRTE RS20, BLTFO X I ITERLT)
EEMTH-T, TG, T, QEEEIIREITHEHN SN L HIEE IR S

L<IFEBDS, RO XD RGAIIAREIRMIZEET 5 ;

(1) YEEHGLPZEMEICEA L TAREOEE RN L, ZOEELPET D LT 5 E

TIIAT D LFRREINDFE MR IOHREZA L TUWHRL,

(2) BB X OWE DR Z 723 2 & A RAET 2 72D O BT O ERUE I (current

good manufacturing practice : GMP) (ZiA L TRV, 23l A 45 Lo lEH S LL

FESTOHARY] (5015:(a)(2)(B))

* “It purports to be or is represented as a drug the name of which is recognized in an
official compendium, and its strength differs from, or its quality or purity falls below,
the standards set forth in such compendium” (section 501(b)).8

[N 72 KHE (official compendium ; 3RVE BNG “SEIRG R 8) [ZZ DAFRNED HIL TN D
EFELTHDLEML, UILD I DIZFRIIL, T ORI (strength : fR¥E WEHD VL, Eh
KL TELBEROI®RSE) NYUEREICED DN TWHRIEL R | JUIZDOWE, L
IFMPBEACS AT ED BTV 5 A TES bo)  (B501%@)) &

8 Official compendium is defined in section 201(j) of the FD&C Act as “the official United

PRSI K IR Z BV E L £, FROUTEER, Pharma Seluiions Co.Ind
ST TR AT AT E A TOET (=i77IT ) a—av THER R
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States Pharmacopeia, official Homoeopathic Pharmacopeia of the United States, official
National Formulary, or any supplement to any of them.”

“Official compendium” &%, FD & C £ % 201 5 (j) ([ZBW\T,  [AKOK[EZE
Ja3F3 (official United States Pharmacopeia) . ZNECODK[E R A A/ —3JF T (official
Homoeopathic Pharmacopeia of the United States) , A= [E K EFE L4 (official National
Formulary) . 72132405 OFE (supplement) | & EFE STV D,

e Itisanew animal drug that is unsafe within the meaning of section 512 (section
501(a)(5)).
7 a2 51255 (section501(a)(5)) DEMIZISUNTZEA LT 2 720 LW BN = 3K
D, GRE: ThHRREERBICKYT )

Adherence to FDA’s CGMP requirements as set forth in section 501 of the FD&C Act and
21 CFR parts 210 and 211 for drug, animal drug, and biological products; 88 600.10
through 600.15 for biological products; and part 4 for combination products9 is essential for

the control of visible particulates in injectable products.

TESAI T O AT BGR 7 O BRIZIE, FD&C {£5 501 &, MG, B HES G, Eriid
HO7>dD 21 CFR # 210 #H & O 211 ., AWFriRF o= 0% 600.10 FHH
600.15 Z% (88 600.10 through 600.15 ; 7L  “§8” OFRFIL, UFHNELKH L2 ER) | WONZ = B F
—va WA OO 4 (parts) ([SHESH TV S FDA O CGMP Z:0 MR/ K 1]
KTHD,

9 21 CFR part 4 establishes the CGMP requirements and postmarketing safety reporting

requirements for combination products. See also guidance for industry and FDA staff Current
Good Manufacturing Practice Requirements for Combination Products (January 2017).

21 CFR®DPart4 1%, 2> bEx—v g VIR 2 COMPEE L O IR L et O B2 E o T
W5, EXERBIOFDAR % v 7[0FH A # > A Current Good Manufacturing Practice Requirements for
Combination Products (20174E1H) &M Z &,

Adherence to compendial standards can also assist manufacturers in complying with CGMP
requirements (see, e.g., 88 211.194(a)(2) and 211.165(e)).

INTEFEE (compendial standards) ~E5F 1L, BLUESEF ACCMPEF A4 85T+ 25 ETHEIT &0 D
(Bl 21X, §211.194 (a) (2) K O® §211.165(e) = &FR)

USP General Chapter <1> Injections and Implanted Drug Products (Parenterals)—Product
Quality Tests states that “[t]he inspection process should be designed and qualified to
ensure that every lot of all parenteral preparations is essentially free from visible
particulates” as defined in USP General Chapter <790> Visible Particulates in Injections.

PRI &L DRz SRRV E L £, FROUTEAR, Pharma Seluiions Co.Ind
ST TR AT AT E A TOET (=i77IT ) a—av THER R
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Injectable products with a USP monograph are required to meet the applicable criteria from
these USP General Chapters (see section 501(b) of the FD&C Act). Noncompendial
products should also be “essentially free from visible particulates” as defined in USP
General Chapter <790>.

USP @ General Chapter ¢ <1> Injections and Implanted Drug Products (Parenterals) —Product
Quality Tests (AKX O 7T o FEKS GERORE) —8GGERR) 1L, THRAE TR (the
inspection process) (X, USP General Chapter <790> Visible Particulates in Injections (JE&7#1 9 o AT
W) ICBESN TS L 9IZ, “BTOIERAMAID, £TOr v b3, AEANZ AR Kk
¥ (visible particulates) 2372V & A LRFET D K O 1B S AL, AR ST R 6
RN ERRE SN TV D, USPOAS: (monograph) 23 A S U2 EHANL. s DUSPD
—fixFE (FD&CIEHB015:(0) S M) D% T o EAT -+ Z L nEREN D, NEFDOWEM
K& 70 5 72 B (non-compendial products) 13, USP—fiXE <790> TEFRIILTWVD L H 1T,
IARBEAIC FTHEIRLF 2 & £ RETH D,

Applying acceptance criteria, such as the criterion outlined in USP General Chapter <790>,
is an important component of the overall visible particulate control program, but meeting
these acceptance criteria is not alone sufficient to ensure compliance with the applicable
CGMP requirements identified above, which cover a broader array of manufacturing
practices than product inspection. Full compliance with CGMP requirements is needed to
ensure the continued supply of pure, safe, and effective injectable products.

USP® General Chapter <790> [ZHERE S 72 EEHED L 5 7o AFRMEZ AT 25 Z L%, &R
AIHRARL BB T 0 7T DOBHERMKER TH L, oD ARERTZ 37213 T
I, ERRTRESHE/GBAE LY b2 SN DHCEMPERDIESY, 72bb TGk X
DG IRFIRBEEREB 2 =5 L0 ) RORFEC OV T2 D TEZRY, CGMPER
FIHDFERIRBETIX, M CL RO RIS F O 72 b5 2 FER 3 5 7o OIT B R
HLDOTH D,

In accordance with USP General Chapter <1>, injectable products should be prepared in a
manner designed to exclude visible particulates, and the inspection process should be
designed and qualified to ensure that the products are essentially free of visible particulates.
Each final container must be inspected (100% inspection) using a qualified method to detect
particles within the visible size range, and all units that are found to contain visible
particulates must be rejected (88 211.160(b) and 211.110(c) and (d); see also USP General
Chapter <1>).

USP —iXEE <I>IZfEvy, EFFNI AIHAIBRL T 2 PR 9% & O ICERGF S ik Tl &
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AU, A LRSS BIZRZ DR 2 ARAERICE R0 & 2RGET 2 L 9 ITRFFS .,
FLTEOZ EDEHETMENTVDERETH D, SHREMT. BICRZDKE SOHFH
WNORL - Z T 572012, 72 H1EEZ O TRAE (100%%4 ;  fR¥E “100% inspection” (25U
TiE, #%iko “100% inspection” DIEZZRO = L) IARITUT e 67, AR -2 &Te Z &2
HI L7 2 COHNASR (units) (FHERR LiTAudZe 57220 (211,160 (b) K& OF 211.110(c) KOt
(d) ; USP —fix®E <1> & &) |

Depending on the clinical risk profile associated with a specific product, FDA may expect
that product to comply with stricter standards than those set forth in the compendia in order
for those products to meet CGMP requirements.*?

Applicants implementing post approval changes to their manufacturing processes that are
intended to ensure a product is essentially free from visible particulates must follow existing
FDA regulations and should follow existing FDA guidance.**

FeE DR BIE T HEEIRAY Y 27« 7’107 7 A /L (clinical risk profile) (Z &> Ti%, FDAIX, #
SHINCGMPE: 2 729 720012, F DR NATEE (compendia) (ZHE SN TWAEREL D ¢
W LIS I D L 2 T A 0 510

7GR DZEHE (post approval changes) % FE N9~ 2 HGEFH 1L, B AE I AT % 3 £ 72
W EERRGET D Z L A EK Lt%LI& LT, BEFEOFDABLHICE D2 T 67,
BETEDFDA A & v At H R& T HH

10 There are statutory CGMP requirements applicable to products addressed in this guidance. For
human drug products, see sections 505(d)(3), 505(j)(4)(A), 505(b)(1)(D), and 505(j)(2)A)(vi)
of the FD&C Act. For animal drug products, see sections 512(d)(1)(C), 512(c)(2)(A)(i),
512(b)(1)(D), and 512(n)(1)(G) of the FD&C Act. For biological products, see section 351(a)
of the Public Health Service Act (42 U.S.C. 262(a)(2)(C)). See also 21 CFR parts 210 and 211,
§8 600.10 through 600.15, and part 4.

DA K AT D BETEH SN DIEEDOCCGMPEMER H 5, b MAEIHMIZ OV T, FD&C
155055 (d) (3). 5055% ())(4)(A). 505% (b)(1)(D). 5055 (j) (2) A) (vi) # S = &, B EIE
\Z oW TiE, FD&CHE #5125 (d) (1) (C). #5125 (c) (2) (A) (i). #5125 (b) (1)(D) B LW #5512
% (N 1) (G) 2BWoz L, EWEroHiFA (biological products) (2 OWTIE, ARMAAIEF3515 (a)
(42U.8.C. 262 (a) (2) (C)) Z#ZMEo> = &, 21 CFR Part 21035 L 10211, §600.10 ~ 600.15, ¥ L UtPart

ALZMDOZ &,

11 For approved new drug applications, see 21 CFR 314.70 and guidance for industry Changes to
an Approved NDA or ANDA (April 2004). For approved biologics license applications, see 21

CFR 601.12 and guidances for industry Changes to an Approved Application: Biological
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Products (July 1997), Changes to an Approved Application for Specified Biotechnology and
Specified Synthetic Biological Products (July 1997), and Chemistry, Manufacturing, and
Controls Changes to an Approved Application: Certain Biological Products (June 2021). For
approved new animal drug applications, see 21 CFR 514.8 and guidance for industry Chemistry,

Manufacturing, and Controls Changes to an Approved NADA or ANADA (May 2007).

TR OB TEIC OV T, 21 CFR 314.708 X 2R A1) A # > A [Changes to an Approved
NDA or ANDA| (April 2004) Z#ZMoD Z &, FKRE OAEMTF OFFr[ FEIZ OV TIE, 21 CFR
601.12 K OY BRI A &> A [Changes to an Approved Application] #ZfEd Z & [:#ari
A Quly1997) | TREEANA AT 7 7 v o —8E K OEE & AR RN B 5 KGR RS O 28
o Quly1997) | TEAGERHIGEHE A OLT:, BE K OVEEL (Chemistry, Manufacturing, and Controls
Changes : CMC) 2R3 2 ( T20214F6H) : FEEOAWFHIEHA] (Certain Biological Products )
(June 2021), KGR S N7 BENM H IE SRS O FIFEIZ DWW T, 21 CFR514.8 R UVKFR & 1172 NADA X
I ANADA (Zxtd 5k, BEROER EOEEDZDD A XA (2007 4 5 H) #BROZ
&

I11. CLINICAL RISK OF VISIBLE PARTICULATES
AR FOBERE TDO U R 7

The clinical manifestations of adverse events caused by particulate contamination vary and
may depend on the route of administration (e.g., intravascular, intravisceral, intramuscular),
patient population, and nature or class of the particulates themselves (e.g., physical size or
shape, quantity, chemical reactivity to certain cells or tissues, immunogenicity, infectivity,
carcinogenicity). Particulates in intravascular or intravisceral injections generally can cause
more adverse events than those in subcutaneous or intramuscular injections. According to
published case reports (Langille 2014; Doessegger et al. 2012), serious adverse events

involving injectable products contaminated with visible particulates have included:

PRI DRI L 2B HEHRROBKRAER TR A TH V| BE5/RE (B2, mEH
(intravascular) , JE&#sPY (intravisceral) . AP (intramuscular) ) . FBFFEER] (patient population) %
O, WA (intramuscular) ) . BEER, KO MR+ BROMWE L7 7 2 (Bl 21X, WERY
IRRE S TR, &, FE OMMESUIAER SR DA FRIBOUGHE, S e, etk J8e
PE) RS %, B PN E 72 MBS RS ORI — RIS BCT E 7213 RS O3k 7
LV BEZOFEFREZGI SR T RN D 5, BRINTIEFHRSE (Langille 2014;
Doessegger etal. 2012) 2k 25 & RIS 1275 S Vo I RANC B b 2 R 2 A HE F 4%
UTDLEDOREZENTND
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* At the systemic level, infection and venous and arterial emboli (thrombotic or
nonthrombotic).
BEH LAULTIR, B, iR L OB RER (ke rk £ 72 139k et

. Microscopic emboli, abscesses, and granulomas in visceral organs.
PBRS B 1 L AR IERE . B, WEFIE,

* Phlebitis, inflammatory reactions, granulomas, and infections at injection sites.
HEHEALOFIRK . SIESUG, RIS K OERYYE,

Furthermore, different patient populations may have different risks for developing adverse
events after exposure to injectable products contaminated with particulates. Risk factors
include age (e.g., pediatric and elderly patients), personal or family history of
thrombophilia, major surgery, cancer, trauma, underlying infection, autoimmune disease,
diabetes-associated late-stage vasculitis, obesity, and smoking. *?

HI, BRx R BFE R, BRI HIE R ST ERANCRE L - RICAEFELR L RIET DY X
I INERDLEEEMEN S D, fERKT-& LT, Film (B2, DNEEAOEREE) | IAeED
8 ANJE ST FHEIE . KA, . AME, SRERYYE, B O iRE, BERIRICLE S % B
%, B, R OWER 2T 5 512

12 The potential clinical risk is further supported by animal studies from the literature (Pesko 1996;
Barber 2000; Langille 2014). In animals massively infused with particulates, histopathology
findings include endothelial cell injury in pulmonary capillaries, pulmonary capillary microscopic
thrombi, pulmonary microscopic granulomata, and inflammatory hepatitis (Liu et al. 1992; Jones
and Warren 1992; Bautista et al. 1992).

IETERY7RREIR U A 713, SCIRTHASE STV 2B EBROFERIC L - T, TICEMT S TWD  (Pesko
1996; Barber 2000; Langille 2014) . KL -4 KEIZHEA S AV BMW Tl BRI AL
(histopathology findings) & L C. =Bl & O AL (endothelial cell injury in pulmonary
capillaries) . JifiZeAlM. A O BEMMELAY MA2  (pulmonary capillary microscopic thrombi) | Jifi O BEMSEERY P 2l
(pulmonary microscopic granulomata) , ZAEPERFZE (inflammatory hepatitis) 734 % (Liu & 1992; Jones
and Warren 1992; Bautista - 1992) .

Applicants should consider these clinical risk factors when developing their quality target
product profile and in establishing an appropriate control strategy and acceptance criteria
for visible particulates.*®

EEH 1L, S B AERLE 7 1 7 ¢ — )L (quality target product profile) Z 1ER% T DR, M OVRIHAYHK
REF- 29 % ) 70 8 BEG M O AFEEZ LT DRI, T b DRI Y 2 7 EK 2%
Bi~xThs B

13 See International Council for Harmonisation (ICH) guidance for industry Q8(R2) Pharmaceutical
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Development (November 2009).
SRR E RS SR (International Council for Harmonisation : ICH) D3 51T 41 4 > A Q8(R2)
’i:a%nnr‘)ﬂgﬁ (2009 =11 H) =R,

IV. QUALITY RISK ASSESSMENT @&V A7 7&ERA A b

Visible particulates can have a negative effect on overall product quality. To ensure
product quality and to limit clinical risk, manufacturers should conduct a risk assessment
during product development.14 During this risk assessment, manufacturers should identify
the typical visible particulates that could contaminate the injectable product and
characterize their size ranges, quantity, and composition; determine risks for each type;
and provide a visual description (e.g., photographs or drawings of typical defects) to be
used for training purposes.*®> Manufacturers should also consider the potential sources of
particulates, appropriate analytical methods to monitor them, and mitigation strategies to
prevent their presence in the final product.

AR 713, B DM R B e RIET RS H 21, Zo ) Ry TR AL
haiE LT, BOERER IR A2 1509 % ATRENE O & D MR 2 TR ORI - 2 R E L, £
D GRIE k7 0) KE S OHIPH (sizeranges) . & (quantity) . L USHEL (composition) % RS
Hé;%bf\%ﬂ%h@@ﬁhﬂ#éyx&%%iL\%v~:y7®HMT%mémé
RRRRBE (B2 13, SRR KD FEUIRIE) 2T 5~ & Th DT, Mg
TE o, KFORRMED H DHAER, T a =% —F 2R 05 KORER-L T
ZORADIFIEES S TeD D, BIFDTZO DI HZE 2 HX&EThD
14 See section 11.3 of Annex Il in ICH guidance for industry Q9 Quality Risk Management (June 2006).
YRS ICH WA # 2 2 QI WE Y A7~V A2 b (2006 4E 6 1) OB ENDILS HA £,

15 See section V.C in this guidance for information about training.
BRI DI RICON TR, ATA X ADEZ v a  VEHO.C SO L,

Different considerations are relevant depending on the category of particulates found
during the risk assessment:

VAT HAX Y PR SNIEMRLF O 7 TV =2k Y| Bie 2 ZEHEEDBEET
52 LT D

* Inherent particulates are associated with specific products or their formulations—
such as proteinaceous particulates, liposomes, or agglomerates—and are considered
part of the quality target product profile. Their presence should not be cause for

rejection of individual units or product batches if they are a property of the approved

PRI &L DRz SRRV E L £, FROUTEAR, |- Pharma Solutions Co.ltd.
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product and product release specifications are met. For hard-to-inspect products
containing inherent particulates, such as suspensions or emulsions, manufacturers
should develop supplemental testing methods to ensure adequate detection of visible
particulates (see section V, Visual Inspection Program Considerations). In addition,
manufacturers should monitor time-dependent changes during stability testing that
may lead to increases in size or number beyond the approved acceptance criteria.

AL 75 B SEASCRET- (Inherent particulates) & 1%, & > /N7 BEMERRI T~ (proteinaceous
particulates) . U 7R Y — 2 (liposomes) X IXUEEEE(A (agglomerates) O K 9 7pfFE DL,
IXEDRANCEEST 25D THY . WEBERGLT 2 7 7 1 /L (quality target product
profile) D—FREARENDI LD TH D, LNHDIFEIE. b LENL AR I -l
MORETH Y . BEHATHRBIZES L O DEEIIE, Hx OBALES (unit) X
FRE ANy F ARG ET28M & T RETIERY, BERUIT LY g
(emulsions) @ X 9 72 [EA ORI F 2 Z TR A AR B I OV TE, BUEFER T,
HIZRZ DKL F D+ 53 et A W FET T 2721, fHRRRMRAE T IEZ ST R &
Thsd (BE7vaxV IBHBRET 077 LA0BER] #58) . Iz T, /iE¥E
& (manufacturers) |, ZEMERERTIC, FeITIKGFT 2L BEHT & THD, &
WO DT, TS TR ST FF A HLYE (approved acceptance criteria) A2 TR & IR0
BRI 2 W2 FF o b TH D

* Intrinsic particulates can be related to the manufacturing process. Such particulates
could come from components, containers and closures (e.g., glass vials, rubber
stoppers), and product contact processing equipment (e.g., tubing, filters, gaskets).
Manufacturers should control such particulates before the actual manufacturing
process through careful selection and quality control of components, containers
and closures, packaging materials, and manufacturing equipment.

Zutx (L) B (NEM) #KLF (intrinsic particulates) & 1%, HiE TRIZESHE L5
HLEREMEZFFOLDOTH D, TD LD BRI FI%, Gk : Wit oe=xo) EGHR A
(components) ., Zas M OME (Bl 21X, T T AL T, Take), BT 57 m
T ADIEE BT, Fa—T, TA4NE— HAT v ) PORAET L ARENNH
o BUEFEEIT. EBSL (components) . Az OM& (containers and closures) . TlIERA B}
(packaging materials) [ OVBLELEE (manufacturing equipment) O 1EEE 72388 4R & V& B %18
UL, EREORET 1 WHTDRNCZ O L i+ 2 EH T <& TH D,

Additionally, manufacturers should conduct studies to determine whether their
manufacturing processes generate particulates. Similarly, manufacturers should

BN & DB B OE L E T, RO, Prarma Soltions oL
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study and understand the impact of handling, washing, and sterilization processes
on manufacturing equipment (i.e., wear and tear) that could lead to particulate
generation over time. Such process development studies can minimize intrinsic
particulates by informing selection of the appropriate handling, washing, and
sterilization procedures and establishing equipment life spans. Manufacturers
should also evaluate trends in reject data at designated manufacturing facilities and
use a life cycle management approach to monitor and control process-related

intrinsic particulates in their final products.

S Bz, BHEER L, WET v ANKL T AR ET D0 E I DEIRET D7D DM
& (studies) ZFEfiTXE Thsd, FERIC, BEEF L. YKV (handling) . FE
(washing) M UNIKER T2 (sterilization processes) 73 HLiEias|Z G- D2 (T 72b b, #%
P 72 ORI - R RIS DR Y 5 DERER OHRE) & LEfF I & THH, 2o X
D 7p 7 v ABFEMIZEIL, WO R Bk, Ve, M ONRE FIEO BRI i & 17 it
L. S OFMEMLT D LIk, NIRRT 2h/MbT o2 e TE 5, #
WEEHITE, BEINEERZRICB T D REHT —4 (reject data) DB 7] 2 FEA
L. i o7 ot ZCBE L2 NIESRLF 25 =2 U 7 L, £ L TEHT
DI, TA4 7 A7 NVEBT 71— (life cycle management approach) % f# f 9~ &
Th o,

Intrinsic particulates can also be related to the formulation or stability of the
product or its container closure (e.g., particulates formed because of precipitation
of active pharmaceutical ingredients, glass delamination, or protein-silicone oil
interaction). These types of particulates can form after product release and can
change in size or number when the product is stored.

RE TREBEROMBI - (NWRERKL ) 1XTFE72, "EOREMNEUTZORE L (F
2R, RS, BIERR DR, T ADT 4 7 IF—vay (H7ARBOHE | ¥
PN E =) ary A A NVOMELER) ICBRT D, ENHDX A TORTIE, B
DHFRITZR SN D ATREMER H Y | W DRE SNTHE I, TORE SOBR
AT D WTREMED B B

Manufacturers should study the risk of this type of intrinsic particulate forming
under accelerated or stressed conditions in the product development phase to
determine particulate characteristics and any time-dependent particulate formation

or growth that can occur.
TOEFER L, BT OFREZRR L DI 0oRGFHAFEE T, Yet2dk (HK
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M) PRI+ (intrinsic particulates) TN 5 ) 24 (accelerated or stressed

conditions) @O F TR I 5 7 2 R koK MM T~ (intrinsic particulates) @, K&

PEERFRMKAE ORI TR GRIE ko) AERDSATRELRLA IS OV TN 7201,
ZAT DY AT G ~ETH D,

In addition, an analytical method suitable for characterizing and monitoring
product-specific particulates should be developed. A robust product design
achieved through formulation optimization and container closure screening during
development is critical to reduce the formation of product-related intrinsic
particulates. Information obtained from these studies can be used to support
product-specific inspection processes (e.g., particulate seeding for test kits with
known product-specific intrinsic particulates, particulate identification, and
rejection classification).

(2. B EA OB T2 REEAT T . BT 2 O LIe oA T ~& Th
%o BEIZBIE L 7o NIEMEORI - DB R Z I8 S8 5 72 I2iE, BRI A D 5 i
EROEEGRAHDO A7V —= 7 %208 U CTER SN D MRE 2GRN EETH 5,
OO LRI IEHRIT, RbnEAORETE (B X, BEmoOREA O
[ AR 72 & iR~ R O D ORIk #&FE (particulate seeding) . 0K 7[R E. K&
ORI 2B T DO T2 &8 TED

* Extrinsic particulates arise from sources other than the formulation’s components,
the containers and closures, or the manufacturing equipment’s product contact
surfaces. These particulates, derived from materials not intended to be in contact
with the injectable product, can negatively affect product quality and could indicate
possible microbial contamination or another CGMP issue. Their presence in the
final product can occur because of poor conditions in the manufacturing facility
(e.g., poor environmental control; equipment design, age, and maintenance; facility
location, construction, and maintenance; material and personnel flows).
Manufacturing facilities must be CGMP compliant and of appropriate design to
support the manufacture of injectable products (see 21 CFR part 211, subpart C; §
211.63; and part 4).

HARMERBLTF (extrinsic particulates) (X, WA Oy, Aas kO, TRELEE DR
sntEARE AN B D, D O FIE, ERF LT 52 L 2B L TV
UVMEHZ sk U, S o BICER B Z 5 2. EMRIG GO rRENE U IO CGMP 1
OREZ RTAMREMER H 5, BRI 5 21 b Ok 7+ OfFERE, Bk o

Ff
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JfE55 724K (poor conditions) ({3 X IX LR R BE B B, B DRXFE. BB AEE L OV
. BERR ONLH, FEEE K OMRSE, MELR OB OHiAL) D724 LT 2 AfREMER

b5, B XCOMPIZHERL L | EHAIOREZ YR — T 25 7 I @Y 725%EF C

T 5720y (21 CFR/X— k211, subpart C. 8§211.63. B X Opartdz =)

Manufacturers should not rely on downstream adjustments during manufacturing to justify a
poorly designed product or process. Instead, quality should be built into the manufacturing
process, starting with the development phase and continuing during scale-up, process

qualification studies, and commercial manufacturing.16

Successful management of visible
particulates also includes vigilant assessment of the state of control, early detection of poor
process performance, and effective process improvement throughout the product’s life

cycle.

BUEER T, A Hoesatoil, T TRZ IEY{bT 572oic, BEH O Tt ToFi%k
(downstream adjustments) (ZHK 773X & TIEARU,

O TIERL T, EIL, FRBBEENOHMEY, A r—AT7 v TRRERMARR, KORGE
EFEORIC, SIS TRICHAATL <% Th 510, aiEmM TOBmE R S ¥ 5I0t, B8
RIEOWEROFE, 70t A7 4 —~ L ADIEFORMIFER, WO T A 734 7 L 2fE
B L TOMRNRT e ASELEEND

16 See guidance for industry Process Validation: General Principles and Practices (January 2011).
TakA e NYTF—a VIETHHA X A% S . General Principles and Practices |

(2011 4= 1 H) #zHoz &,

Proactively addressing risk is an important part of a life cycle approach to visible particulate
control. Formal risk assessments conducted during product development contribute to
process understanding and form a foundation for knowledge management. Their results
should be used to establish adequate product-specific production controls and clearly
defined in-process alert and action limits for particulates. Threshold studies should be
conducted to determine the characteristics (e.g., size, shape, color) of visible particulates
that can be reproducibly detected by trained personnel. These threshold studies can also be
the basis for establishing particulate standards that will be used to establish inspection
procedures, help avoid inspection bias, and allow manufacturers to verify their
manufacturing processes are in a state of control.

U A7\ RIS 5 2 21, ARBKL IO 7 A 7 A 7 v« T a—F OEE
RESTH D, BEBRPICEMIN D ERRY 27 TEA X ME, TREOMFIC
L. 7Ly ¥ <R AN (knowledge management) DIEREZTET 5, EORERIL, WU
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BRI ORGEZ I M ORI 712k 5 TREN O [ OV E BR LA (in-process alert and action
limits) ZBIMEIZERT DO T XETH D, S NTEDNHBME LB TE
L AR F- O RFE (B2, RE S, BIR. B) ZIRET D702, BENFZE (threshold
studies) Z R ~NE THD, ZHOOBMEMNTRIZEZ, MAEFIRLZMHNLT D7D SN
DL EEIEZ N T D20 DEEME L T 5 2 LN TE, MADRY Z BT 5 DI D,
BEEF ITRLE TRENEIIREICS D Z L 2T 2 LN TE 5,

V. VISUAL INSPECTION PROGRAM CONSIDERATIONS
HRME 1 7T A TOEEFHE

Visual inspection can be viewed as part of a larger program to ensure that injectable
products are essentially free of visible particulates.17 During injectable product
development, manufacturers should establish procedures for inspecting the product,
statistical sampling plan(s), acceptance/rejection criteria, and procedures for evaluating
inspection results. Inspection procedures carried over from another site or another product

may not always be suitable for a new product.

HRA (visual inspection) (X, HAURAEIL. HERFIBARERNC TR T2 B £ &%
RAET B 7200, LY KREART RS T AO—HEBARTZ LS TESH N, ARSI,
ALEEF IR 2 AT 57O DFNE (procedures for inspecting the product) . FeatHIY 70 7
AT (statistical sampling plan(s) . 7 HIEFZEUE (acceptance/rejection criteria) M OY, ARATAE S 2 FEAMm
578 DFNE (procedures for evaluating inspection results) % fEN. T X Toh 5, MORLEEFT (another
site) ST G B 51 EHEWTERE TN, L7 L HFRMIZE L TV D L ITRL 20,

17 See, e.g., USP General Chapter <1790>.
B 2 1E. K[EZRJE 7 DGeneral Chapter <1790>% D = &,

During process scale-up or transfer to contract manufacturers, the visual inspection methods
should be assessed to confirm they are still appropriate and valid at the new scale or
manufacturing site. The visual inspection program should allow for appropriate adaptations
based on knowledge gained throughout the product’s life cycle. For example, the inspection
procedures and/or analytical and statistical methods may need revision if the batch size,

manufacturing process, or conditions change.

T ADART—)VT v 7 XIFREEZEEEIE (contract manufacturers) ~DORBEICEE L CTiE, BR
BRAEFEZFME L, 200N F 72 A r— L IRGEBG BT H ek, @i ->F2THh 5

ZEERMERTRETHDH, BHMET w7 00%, BEDOTA 7 A 7 v ZE L THE LALLM
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RICES T, WYIREISZ FREICTRE TH D, PIRIE, Ny FHa X ®JETRER, SUIEMF
WEESNISGE, MATFIELT/ UL 558 « et FHEOURT NLE L R 5580130 %

In addition to inspection, a visible particulate control program should include the training
and qualification of operators and investigation of discrepancies, including root cause

analysis, corrective actions, and preventive actions.

BRI Z T, AR EE T 1 77 AT, AL — 2 — O OVEKRE, W ONTHR
AJRK 5387 (root cause analysis) | e IEZLE M ONTBHALE 2 5 Te A —ELDFA (investigation of
discrepancies) % &1 NE TH D

Trained and qualified personnel, automated inspection technology, or a combination of both
should be used to inspect each unit of injectable product for visible particulates (hereinafter
100% inspection). In addition, the quality unit should sample each batch for acceptance
quality limit (AQL) testing.lSAvisuaI inspection program should ensure that any visible
particulates present in the batch at the time of release are only those that have a low
probability of detection because they are of a size approaching the visible detection limit.
This section covers 100% inspection, statistical sampling, training and qualification, quality
assurance through a life cycle approach, and actions to address nonconformance.

AR S ALTZATEAR AT (trained and qualified personnel) . H B AT (automated inspection technology) |
XALZ DM OMAE DN LY | FEHAIOSBNLEZR SOV TR DR (BT,
100%454) Z#ITHOREThbH, I HIT, TOEEM (quality unit) 13X, r;g)\&grﬁm

(AQL : acceptance quality limit) FRERD =D, KRN FEY LTV 7T _ETHD
A7 0 77 2d, HETRHCZ O/ y FHISEET L AR ER 725 T HIRA (visible
detection limit) ([CITWKEZ I TH LD, RSN DHERMENS DDHLEZRFET XE TH D,
AHiTIE, 100% inspection (RIE : = OSUIRICIV T (4500 ORFTHERGARL) , Hatl) > 7 )
VI RS BRRERE, TA T AT e T T a—FIZ FRREE. R OVREA I RHL 2
72D DHEBIZHOW RT3,

18 Acceptance quality limit refers to the “quality limit that is the worst tolerable process average when
a continuing series of lots is submitted for acceptance sampling” (see ASTM E456, Standard
Terminology Relating to Quality and Statistics).

Z ANE R (Acceptance quality limit) & 1%, DGt L7zv v &2 A7V o 7I2f Lz
e D TR TH Y, FATE HREOMERE ] 24T,
(ASTM E456 [\ B M OERHC B4 242 HEHIRE ) ),
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A. 100% Inspection 100% &%

Manufacturers should conduct 100% inspection during the stage at which there is the greatest
likelihood that visible particulates will be detected in the final container (e.g., before labeling to
maximize container clarity). Manufacturers should ensure that the equipment used and the
physical environment where visual inspection will be performed are designed to minimize
variability and maximize detectability in the inspection process.

BUBZEA L, BRGS0 H S D ATREME DS e b s W B (B 21X, AEs0BEAE %
RRIZT D7D T~V 5T T 100%MAz i ~& Th o, BEEHT, HHT 4
MO BHEBREPITON DRSS, METRICBITONT7 Y X% /MU, B aTaetE 2
KIET D XD ICHF SN TN D T E 2GR T RETH D,

Important factors to consider follow.
BRI ANEEEZRRTIZI, RO#EY THD,

1. Components and Container Closure Systems & £7% (NB45 - £ X 7 A

Visible particulate contamination could be traced to components or container closure
systems. To ensure visible particulate control, manufacturers must have written procedures
for the receipt, identification, storage, handling, sampling, testing, and approval or rejection
of components and product containers (including devices and device components that
contact injectable products) (8§ 211.80; see also part 4). Such procedures must ensure that
components and containers and closures are tested or examined and approved, as
appropriate, before use in manufacturing (8 211.84). Containers and closures must not alter
the product’s safety, identity, strength, quality, or purity (88 211.94(a) and 600.11(h); see
also part 4).

AR 22 PR 12 L D159, Uk - 25l MEAGETS (components) I A #sDEASH S AT
2\ (container closure systems) (272 &V &< A[REMEN B D, AIRIOIRL T DOE B2 fERICT D728
2, BOESEE T, FEAKES A (components) & BULELZRER (product containers ; VRSN kg 2 REE F O
EHERERE 2 aTy) DOHH (receipt) . ksl FFiE (identification) . &4 (storage), Hu4%\> (handling) .
B 7Y T (sampling) . BRUER (testing) . M OVKFEILFER (approval or rejection) 728 D FJEE:
ERFC R NIE R B (21180 F B 4 WL EM) . O L) FTIEE, @EHRLEE IS,
FERER L (components) & 2585 M U2 (containers and closures) 23L& (2 9~ 2 R, w2 3ER

PRSI K IR Z BV E L £, FROUTEER, Pharma Solutions Co.Ltd.
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FRIFMEIN, ARIND Z EEBERICLRTIE RS20 (8211.84), &isk LU0
oMt (safety) . [Fl—+VE (identity) . 7S (strength) . @nE (quality) . #AE (purity) %
ETiH b (§ 211.94()FB LY 600.11(h), 7S— b 4 L&),

2. Facility and Equipment #72/% (M4

To comply with CGMP requirements, manufacturing facilities must be designed, constructed,
and outfitted with equipment to prevent injectable products from being contaminated with
particulates. Applicable CGMP regulations include:

CGMP Zff A2 EF 572012, BERiak X, HEHEIDERL T TIER S D D %[5 < 72 OFHH
Z Ll T, BEt L (designed), %% L (constructed) . = L CZEfi L (outfitted) 72T 2LIE72 5720,
M & 45 CGMP BLHlIEZLL T D v

« Buildings and facilities (8§ 211.42 through 211.58 and 600.11).
H kR X OViEa% (8211.42~211.58 33 L 10 600.11),

 Equipment design, size, and location (§ 211.63).
BERORREE, VA X BLOLE (8211.63),

* Equipment construction (88 211.65 and 600.11).
BeaR oS (8211.65 %11 600.11)

 Equipment cleaning and maintenance (8§ 211.67 and 600.11).
BEBRDOIERB IO A T F 2 (8211.67 5 K11 600.11) ,

Inspections can be conducted manually and/or using a range of automated inspection
techniques:

BAEIX, FEIT, BLO/E0d, ke RBBREHNZEH L TIT) 28R TE S

 For manual inspections, the inspection station should have a backdrop of one or more
solid colors (e.g., black and white) to provide adequate contrast and to allow maximum
visibility of product contents. The light intensity of the inspection station is also critica to
achieving maximum visibility. Manufacturers should consider container color, size, and

shape as well as product characteristics when determining the ideal intensity.

FHEIOMEBEDE A, A AT —3 3 (inspection station) 1%, LIz F T A M &L L,
W ONE & R RKIRICHB TE D L9012, 12l koM (FlxiX, BEH) O RLE

PRSI K IR Z BV E L £, FROUTEER, Pharma Seluiions Co.Ind
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OREThDH, MEAT— a VONE (ightintensity) & F 72, HARROGZENE (maximum
visibility) A FERRT AT OICEHE TH 5, BOEEF L, HAANRRELZVET BRI, A%
D, YA X IR, BEORGLOKEZ BB 508N H D

« During semi-automated inspections, a machine rotates the product at a constant rate past
a trained inspector’s field of vision. Rejected products are removed mechanically or by
hand.

- H BRI, B — T O E TR A [BliE ST, A SN A B ORI A i
S5, REHAL (rejected products) [FEEMRAIIC, F T IXFIEZETHY FRviv D

» Automated inspection technology can be used as part of an investigation in the
inspection process for injectable products, as a replacement for manual inspection, or as
an additional quality assurance step. Automated inspection technology can use different
wavelengths and sensors to detect hard-to-see particulates in sterile powder, suspensions,
or light-protected injection products for which visual inspection is not completely
effective.

H B H T (Automated inspection technology) 1%, {ESEAFIORKA 7 0+ R 2B 5 A
DO—EE LT, FEREOREL LT, HDWILBEMNOMERIEAT » 7 & LTHEAT S
ZEMTE D, HEMRAEHINE. BRRENTERIHEN TRVWERER AR, BMBIKR, £k
SR SN IERAIF O, R VR AR T 272012, BRLER L —
EHEATHZ LN TE S,

Regardless of the technique—manual, semi-automated, or automated—the inspection
environment should be free from distractions and extraneous light, and the inspection rate
should be qualified and should allow for thorough visual inspection. Manufacturers can
operate independent inspection stations as separate units or units that are connected in a
series. Some inspection equipment does not require controlled separate facilities for visible
particulate inspection.

FH), AT, HBOWTNOFEIE XL, MEREKIX, XBW-720 . DORFHROIENR A -
2D LRVWEIRbDETRETHY . MAIEE (inspection rate) 13X, WASTEREAI A S 4L, 2> DO5%%E
R ARBENRTED O TRITITRS RV, BUEEFR L, ML LIEMmERT—va v

(independent inspection stations) # Bll % D=+ N & LT, EIFENICE s z2=y & LT
EHT 52N TE D, BONOREIEFE IR, AR IR A T PR S L7 BiME o & 4
WL LN DEH 5,

For manual and semi-automated inspections, the inspection environment should be

BN & DB B E L 2T, RO, Prarma Soltions oL
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ergonomically designed for inspector comfort.

Fh L O HERAOS A, MBS BAPOEICl T D & (AR TR
HRETHD,

For semi-automated and automated inspections, equipment must be routinely calibrated,
inspected, or checked in accordance with a written program designed to ensure proper
performance, and records of those calibration checks and inspections must be maintained (8
211.68). Equipment should also be properly qualified. See section V.C, Training and

Qualification, for more information.

EEHBRER LOCEBMRAEDGS, Baid, EUMEREMERT 2 &5 IC&E s cFEH b S

Nie7m 77 M- T, EHICKIE, BE, 3RS 20nEhsd. Zhbofk

IEAfR L OMRAEOTEITHER S T 67220y (§211.68) , HEaRITE 2, HUNT@EMEME
RS SN THOTRITIIZ AR B2, FEC O WL, B2 v a V. TFifiE &R 25
D&,

When compared with manual inspection, automated inspection technology may improve
detectability of visible particulates because machine variability is generally easier to control
than the variability individual personnel can bring to tasks performed repetitively over time.
In some cases, the technology can detect higher levels of specific visible particulates. In
others, it can detect particulates at the lower end of the visual inspection range with greater
statistical reliability when compared with manual and semi-automated inspection of the same
product (Melchore 2010).

FAEHEIC L DA LI L7235G . BEMRERINT. —RANICHEROIZ S S & 0G0, "I

WohL O ATREMEZ M ESE D RN H D, LW O DL TRFMICHI > TRIE L TTH

HIEEICBWT, flx DBEERFHTHA I NTY X LY LHELLT WAL THD, %

BT Lo TE, FOHMIL. JVEV LV ORBEO A T2t 5 2N Tx S, F

. [A CHRLG O FEMR A HEVREE & ik L7254 SatifsitEnm < BERAHFE O
FIR Ok % i T & 5846 1 & 5 (Melchore 2010),

Automated inspection technology may allow manufacturers to better control product quality.
Manufacturers may need to adjust in-process action and alert limits if they change from
manual to automated inspection. Adjustments should be based on statistical process and
batch data analysis obtained during evaluation and validation of automated inspection

equipment.

BEMb S omERdT, fiEEE s, #BEomE2 X0 R<EHT L L2, AIREICT 20

VRS K AR 2 BREVE L E 97, sRSCERERR, |- Pharma Solutions Co.Ltd.
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b evy, RIEERIT, b LFIRANS HBREICLEE T 20 THIE, TERANTORNE
K OB ORFEREE 2R T 50 ERH LS00 LR, TOFHEIE, B EMRALLE O
KONY F =2 g IR LN TR L Oy F 7 =2 IS R&ETH D,

Among the automated inspection technologies currently in use (e.g., high-speed industrial
camera, visible diode array, X-ray, near-field radar, ultraviolet and near infrared
spectroscopy), each has its advantages and disadvantages but, if properly implemented, all

can substantially improve the accuracy of visual inspection.

BUEMEH STV 2 BEMRA IR (B2, @EHTZEMT AT AF A 4 — 7 LA (visible
diode array) . X, UTHE L — & — (near-field radar) . ZRAMERES K ONEARAMERSY 61 (ultraviolet and
near infrared spectroscopy) M N, ITARIMIR I3 JETE  (near infrared spectroscopy) @ HIZIE, EALZ AT ERT
EHEETN G DA, WMYNIFEE AU, TR TOEMIBEEREORE 2 Kiglcm Exw5 2

LINTE D Bk £3HIEORR L FEO ST, F@e) 2 TRErEA &) o
3. Process 7'zt X

Manufacturers should conduct inspection feasibility studies for visible particulate
detectability, unit inspection duration, illumination, and fatigue time frame. These studies
should be scientifically based and analyzed using appropriate statistical methodology.
Depending on the study results, manufacturers may need to adjust particulate
standards or inspection processes or, in some cases, change equipment to improve

accuracy and reduce patient risk.

RLOESEA L, AIERYTEORI 7 O R Y FTREME (visible particulate detectability) . HLAZAR A D IRFAYE S (unit
inspection duration) . PR (illumination) . %57 REMI#E (fatigue time frame) (ZB87° 2 M D FEBL AT HE
PEFHAS (inspection feasibility studies) % i d & Th oD, T OOWFEIE. BARgRLIZ S

&, WURFEIFEZHWTONT2X&ETh D, MHERERICE > Tid, EEEIT KE
ZA ESEEE Y A7 2RI E L7012, MR ERECRETRAZFE LY, BEICko
TITEBLZER LD THOLERHDLNE LV,

Manufacturers must implement written procedures for production and process controls (8
211.100), which should cover each aspect of the visual inspection process. Such procedures
should cover handling of the units (e.g., swirling, inversion, distance from light), maximum
length of the inspection period without a rest break, and disposition and documentation of

products that were rejected based on the results of the visual inspection.

AEEE T, MEEHELOTREERO OO FIEEOTH 2 FEE LT uX7e 59 (§211.100

&) . ZOFEEFIZ, BEBRETROSMUEEZ B S— LRTIUIR 520, £D X 5 RFIRE
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I3, B ORY el (IR, FER (swiring) S (nversion)  SEIRA B DERRE (distance
from light) ) . IR Z B S 7V A WA O e FBFE] (maximum length of the inspection period without a rest
break) . BRI OFERICHE SO CTREK & 72 o 7= 8L O MLy & SCE{E (disposition and
documentation) [Z DWW T HNN—FT X TH D,

A complete program®® for the control and monitoring of particulate matter must include
written procedures for production and process control, sampling and testing of in-process
materials, and control of microbiological contamination that are designed to minimize the
occurrence of visible particulates, identify affected batches of injectable product, and
facilitate investigation to determine the sources of visible particulates (88 211.100, 211.110,
and 211.113).

R TRWEOEHRE=F ) > 7 DI D5 a7m?7bmj:7ﬁ%ﬁ%%% T D%
e BN 2, BB R S T RO Ny F 2 RE U, AR TR R A5 % 5
THEDOREELRES T DI HICRGFFESN, BEKOTEOEE, TENYE (in-process
materials) DY > 7Y > 7 RO, B OMAMIEROERO O LE RS N FIEE & F 72
FAUE 7 5720 (88 211.100, 211.110, and 211.113),

19 USP General Chapter <790> notes that “a complete program for the control and monitoring of
particulate matter remains an essential prerequisite,” but it does not describe such a complete
program.

USP—fikE <790> 1%, [RIIRMEOEFIRELEE=H ) L T DIODERIRT 1T T ARMERIKE LT

AN RIBHHERETH D] LERLT DD, ZO XD REBERRT BT T MIHOWTIFER L TR0,

Written procedures should also cover how to conduct 100% inspections to ensure batches
are essentially free of visible particulates. All records must be documented in accordance
with applicable regulatory requirements (8 211.188(b)(5); see also § 600.12). Adequate
written procedures can contribute to a more thorough understanding of the potential sources
and quantity of visible particulates, leading to improvements in process design. The
increased level of understanding would also promote a more robust particulate control
program and higher quality investigations (see § 211.192).

WE SN FIEL, ANy FRRERI AR 23 £V 2 & 2T 2 72O D2
BO, FERFEZONTH RS RT IR B2, B TOREIL, BEH S5 B ZkE
HFZHE > TEAL L2 T AUE e 5720 (8211188 (b) (5); £7- §600.12H, %) , MR CE(LIH
7= FNEE, ATRABORL T OB ER 72 AR L VRO L0 R L ERICE S L, TREHF 0K
BZORN D, Flo, BfREOM BT, LV BERK-RYEEH T e 77 LRIV ED
WAL EET D ThHAH D (8211192 ) .
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4. Special Injectable Product Considerations 5! 72 {5 Al ~DE FEIH

Large volume parenterals should undergo the same level of inspection as small volume
injectable products. In many cases, patient risk from particulate contamination is higher for
large volume parenterals than for small volume injectable products because of the volume
of product administered and the potential for a patient to receive a continuous
administration over many days. Packaging and labeling of large volume parenterals (e.qg.,
overwraps and printing on the flexible bags) can interfere with visual inspection. Large
volume intravenous bags that have an outer bag can be particularly challenging to inspect.
Manufacturers should take appropriate measures to ensure adequate 100% inspection of
these products. Supplemental destructive testing may also be warranted to ensure these
products are essentially free of visible particulates if the packaging does not allow for the

identification of particulates within the accepted visible size range.

REETEHRHA (Large volume parenterals : 7 A REAN100mLEL EOFEHA, 8% 131007 5500m Lo H 1
2) 1, DEOESE] (small volume injectable : #Rik WA RR100mLARKOEHNK) &R T L1
DREZZITHREThDH, < DOGH. RERERANL, 532 /B OEPENCEL
<, BEMITE GRS 2% RS 5720, MR HERICEDEBE Y A7 IR E
HEHALY bRV, REEOIFROFONEEL LOTRY 7 BIIE, A—"—F v 7%
K7 LF T Ny Z~OHIRD X, BEBREDCHT Le b EEZFONLTH D, W

EHEHIT, NS5 0RED4372100% B E 2 MR T 5 - OICEY R FRAZ#E L L XX T
Do
b LEEENTFR S5 AR YA ZEPHN OWRL T- 2 3] TEX 20 o ThhE, T b DR
ARG N FIRRL 723 £ 70N 2 & ZRAET 572010, fli@r7e = (supplemental
destructive testing) HERFEIALH 00D LAV,

Opaque products and containers (e.g., lyophilized powders, suspension products, tinted vials)
present obvious challenges to visual inspection. Using advanced technologies such as those
described in section V.A.2 in this guidance (e.g., X-ray spectroscopy) can help, as can
supplemental destructive testing after the 100% inspection, which provides additional assurance
of product quality. Supplemental destructive testing may not be warranted, however, if the
technology used in the 100% inspection is validated to meet or surpass human inspection
capabilities. Manufacturers should conduct a feasibility study to demonstrate the suitability of

the technology selected for the specific product.

RERA B ROEE (Opaque products and containers : % 2 1%, BREZEERR, RERLL, S0
SNTRATN) 1L, BERMBREICH O 2N A2 7259, RKTA X Adpsection VA2 IZELHL

VP RS £ DR Z BREVEL L E 5, FROUTERRR, F'imms“j“r’“ Co.ltd.
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SNTWD XD @R (B AT, XEoels) ZEHT 5 Z &3, 100% A D% (Al 272
WHERE AT 2 & LAMRIC, BEREOERLMRIEAREET S5 ECHATH D, L LR s,
100% i A CTHEH S 1L 2 B A N O RE & 72977, £k LD 2 & BBRES TV D
BT, AR BRI T IE S R B IC 2R S0 Ley, BEEE T, REE O R IR IR
SNTHEM O A Z FGET 7201, KBTREMERA (feasibility study) ZFEMid & ThH D,

B. Statistical Sampling #8997V 7

Following 100% inspection, manufacturers should employ statistically sound sampling plans,
validated inspection methods, and appropriate acceptance criteria to ensure that each product
batch meets a pre-established AQL for visible particulate contamination. This is consistent with
USP General Chapters <1> and <790>; however, a more stringent sampling plan and acceptance

criteria may be appropriate for higher risk products.

100% A D%, BEFEF IIMEANRILEZ & o727 U ZEHE (statistically sound sampling
plans) . /XU T — h Z7HA S7E (validated inspection methods) . & OMSHLSL /X T 28 Rl AR A fisck
BRSOV THRNCRE SN TCAQLAMN 729 2 L 2 EFRITT 2 -0 OmY) et AR TR~ &
Thb, ZHix USP  CKEHEJEI) General Chapters <1> K TN <790> &~ L T\W5 ; Ll
RING, KV ERE R 7Y IR RO AR K0 U A7 Om OB IZEE) 22 rTREMEDY &

Z

o

A sampling plan allows the user to make a specific statistical quality statement?® about the
attribute of interest (e.g., a defect) in a batch based on the sample size and sampling locations.
Manufacturers should select their sampling plans in accordance with the risk for a particular
type of product defect. CGMP regulations require manufacturers to ensure that batches of
injectable products meet appropriate specifications and statistical quality control criteria as a
condition for their approval and release (8 211.165).

P2 7Y vy R LI PlE, BT A A RO T I ESE | Ay F
PORTEIRME (121, KK U CHREE ORI ] (specific statistical quality statement) 20

EATO ZENTE B, BEEEHL, BEOBEOEG KO Y 22 IS U T T Y o 734 i
RIR&ETH D, CGMPHIANL, BEEEF TR L, FEHAIO S o F A3 72 S L O i B
HEELATT- L C0D Z & &, KRR (approval) MOV (release) DL L CHRFET D L 9RD T
V% (8211.165)

20 A statistical quality statement could be, for example, “There is 95% confidence that
there are no more than X% defects in the batch.”
AT EFINE, B2, Ty FHIZ X% L EOKRKER RN L1395 %DOE#HEETH D) &
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THIENTED,

Manufacturers should guantify the following parameters with respect to design and use of
sampling plans?:

fLEFER L, Yo7 ) VR ORERG L OERHICE LT, LTONRT A—42EEll 5%
<54

21 See ASTM E2234, Standard Practice for Sampling a Stream of Product by Attributes Indexed by AQL; ASTM
E456, Standard Terminology Relating to Quality and Statistics.
ASTM E2234 TAQLIZ & W 5 b STz @IS L 2 A R U — L0527 o 7 O S )5

%) . ASTME456 [0 K ONERHICEE T 2 HEHIRE ) 22K,

« Operating characteristic curves developed for each defect classification or quality
attribute that is being tested.
FRA M i8R (Operating Characteristic Curves : OCHi#) M AE XA 25 K a0 FE XL e o J@ ik
Z LR S D B EREE R

* Accept/reject criteria, AQL, and unacceptable quality limit (also referred to as
rejectable quality limit, limiting quality, or lot tolerance percent defective).
Ak AREREIEE, AQL, B LU AARREEIREE (rejectable quality limit (72444
AyE) | limiting quality (874 %) , lot tolerance percent defective (= > f F&HETFRF &b

o)

The methodology and acceptance criteria for the statistical sampling plan should consider
patient risk, particulate type, and product and container characteristics that may interfere
with particulate visibility. For example, an adequate sampling plan with an acceptable
AQL for nondestructive/destructive testing could follow ASTM E2234.?? Firms that wish
to propose an alternative minimum standard for their specific product should ensure that
there is a risk-based justification for the proposed standard.

WRTAOY 7Y o ZEHE O ik, OS2 AKEHE (methodology and acceptance criteria for the statistical
sampling plan) 1%, B3 YU A7 (patientrisk) . HORL 7 OFHEEE (particulate type) . S QMUK 1~ D AR,
P (particulate visibility) % #51F EMED B 2B K OB E DR EE BT XETH D, Hilx

(X R EERABR OFFA FTREZRAQLZ A O W8] 22t 7Y > 7 HEIIIASTM E2234(2 1€
5z LnTcx 52

22 ASTM E2234 is equivalent to the ANSI/ASQ Z1.4 standards referenced in USP General

Chapters <790> and <1790>

PRSI K IR Z BV E L £, FROUTEER, Pharma Solutions Co.Ltd.
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ASTM E2234 1%, USP —jf&® <790> K <1790> THM X1 T\ 5 ANSI/ASQ Z1.4 Bk
4T 5,

Extrinsic particulates identified during 100% inspection or AQL of the batch—which
suggests the presence of filth, sterility assurance issues, or other CGMP violations—may
result in product that could be considered adulterated, even if the statistical sampling
acceptance criteria are met. Likewise, multiple visible particulates (extrinsic or intrinsic)
within a single container may be indicative of manufacturing problems and should trigger

increased scrutiny of the batch.

N F D 100% KA XX AQL HITHFIE S LTz A EMCRI 1~ (extrinsic particulates) (— Z AU 5 (X
1BHU (filth) . MEEPELRFEDRIE (sterility assurance issues) . & 5 WM, & DD CGMP 1% X
(CGMP violations) DIFTEZTRMET 5) 1&, 72 & MY 7 ) o VR EREZ - LT
7L LTH, REIRREIZH D (adulterated) & 72 SH D AJREVENFAET D, [FERIZ, —D DR
(ZHEE D B AR - (OMEMESUIRNIRINE, TREER) A ET 25613, G L
OREZRTHREMENRH Y | TONNy FORELRIELTRETHD

If retained samples are used to evaluate the suitability of product in distribution (such as in
the case of product complaints), manufacturers should consider additional factors such as
historical data for the facility and/or product when evaluating the suitability of a given

product batch.

PREF ST L3 (distribution) TOHRLE O S MEZ T 5 72 DIZFEH T 2546
(D7 L— AL DGAR ), MEEE T, HHEN Ny FOEEMEEFHMIT BRI
Fiak K O xR T 2 EOT — X EOBMNRERZEE T RETH D,

According to § 211.194(a)(2), “the suitability of all testing methods used shall be verified
under actual conditions of use.” Manufacturers also must validate and document tests used
to ensure that each batch of the product conforms to final specifications for release and
distribution (8 211.165(e)).

211.194 Sz LAuE, TEA SN D 2 TORBRFIEOEAYE (suitability) 1%, FEEEOME S
PR CHERR (shall be verified) L7ZgiFAuiT e b7, £o, BESEH T, BEOK Ay F0H
fif « PEABD T D DA G LT D Z L HARFET D7D Sk Ez N 7 —
ML, SCEE L2 huid7e 5720y (211165 5:(8)) .
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C. Training and Qualification il & USE A& 374

Only certified inspectors and qualified equipment should be used to inspect injectable
products for visible particulates. Personnel conducting inspections (100% inspection and
AQL inspection) must be adequately trained (including, as appropriate, periodic retraining
or requalification) (88 449 211.25 and 600.10(b)).

B A RO A KON, BAREREM S S AT RERR D A% RS OO TR BIBRL T D IR A 1
HT & Ths, il (BEMAELD AQL M) ZFEMET 2EEIX, WU (ML
I UCL EMN AR B ISUTERRE 2 ETr) 220 20 udie by (8449 211.25 K Y
600.10(b)) .

Formalized training and qualification programs promote consistent performance by
individual inspectors or automated inspection machines and help minimize variability
among different inspectors or machines (Melchore 2011). The program can include a
combination of training materials, standard operating procedures (SOPs), on-the-job
training, and testing. Inspector candidates should be trained in the relevant CGMP
requirements and should have normal near visual acuity (with or without the use of
corrective lenses) and no impairment of color vision (Ricci et al. 1998).

AL ENTZIRB L OBEKRET 0 77 M, flx OREEFITATRERICL? 8
L7ctifeaRiEE L, RAMEBR F2id, R 2MEKMOIZS>E 2 H/IMET 5 DI
> (Melchore 2011), Z D71 7 Z ANZiL, WHEEEL (training materials) , FEEIEFE FIAE
(standard operating procedures : SOPs), OJT (on-the-job training) . R (testing) ZHflAG b5 2
LINTE %, MAEBRMEIL. BET 5 CGMP ZRHFHO M A 51T, IEH i AR )
(near visual acuity) (F&1E L > A HADOHEIZI D) 2H L, ARICEEN 2N ENE
F LU (should) (Ricci etal.1998),

Regarding inspection equipment:
ARSI OWT

* The specific backdrop and light intensity selected for manual inspection stations
should be qualified.
FEREAT — 3 VOTDITBRENTREOYE s & OREIL, Bk b D &3~
EThD

» Semi-automated inspection equipment should be properly calibrated and qualified at
a specific vial-spin and belt speed. Lighting should also be qualified to allow for

accurate human detection of defective products.

VRS K AR 2 BREVE L E 97, sRSCERERR, r Pharma Solutions Cotd.
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FHBREEEIL, BEONATNAAY Y (R TAoEE) &, ~b MEETETIIK
IES AL, WS SN D ~NETH D,

» Automated inspection machines should be validated to meet or surpass human
inspection capabilities and can be qualified using training standards or artificial
intelligence technology.

HElRaIT, AMoBARDZWZT2. HLWVITERIZNCHONTAY F— RS
NHREXTHY, FldHIEAES, (training standards) & 721X AN TEIFEFNT (artificial intelligence
technology) Z{#fH L C, WHEMEFHMEN S HXETh D,

For personnel qualification and automated inspection systems validation, a mixture of
good injectable product units and defective units containing visible particulates should be
used (Melchore 2011). This test set should be prepared and approved by quality assurance
staff. Manufacturers should develop libraries of defective units from samples collected
throughout the product life cycle, samples created to simulate production defects, or
samples purchased to be representative of the types of particulates likely to occur for the
drug product and its manufacturing process. Quality assurance staff should review the
library of defective samples and compare the samples to established standards for proper
classification. The library should contain examples from the lower limits of visual
detection determined in the threshold studies. If a new particulate matter defect is
identified, it should be analyzed to determine its source and added to the training library.

B OB, LOHBIRE Y AT L0 F—va 43, TREHOEHFl2=> b &
(AR 7 2 G RR A=y FOIREMZEZEN T RETHD (Melchore 2011),
ZOTA ey ME, ERIETMOZSZ v 712X D S, KRB INDLZXETH D,
RE¥EF T, REOTA T A 7V E2BE L TRRENTEY 7)), [HE EOXRME Y I 2
L— Mool Szt 7). Ho0EE TEEL LT ORE TR CTHRAET L
REMED & DL O Z AR T DL OIEA LY TV WO ARRA=y FDTA T T
— T RE TH B,
B RAE DR & ZIIARBY L TIANDTA T 7 ) —% L a— L, WURSEOTDIC
WL ST ML o TR T RETH D,
FA 77V =2, BEFAA (threshold studies) CYRE S 4L7z BB O FIRIED & OBl % 5
DHRXThD, b LB RLIRWE DK (particulate matter defect) 23RS S V72856,
FORREZEET DD L, FL—=0 75475 ) —ICBIMENLRXTH D,

Typically, the percentage of defective units in a test set should not exceed 10-20 percent,
and the test set quantities should be sufficient to provide an adequate degree of confidence

PRI &L DRz SRRV E L £, FROUTEAR, Pharma Seluiions Co.Ind
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in the test results. Trained inspectors should review defective units before they are
included in the test set to determine if the visible particulates in them can be detected
under normal conditions, and the identity of defective units should be masked to test
subjects.

The quality unit should control the test sets to ensure that qualification tests are not
manipulated or biased.

WENZ, T A My MR OKRMEZFFORAELGROEIE1T10~20% 2B 2 H R E TIERL,
TA MY OEIZT A MERICHFAREBEMEL 52X 2012+ TRITAER SRV, i
DR ORRTRL T 23 EH 72 GRE : BRRE) R TFTTHRIHTE 2089 a5

2, AR SN mERDN, KO H 2B Amit RETXETHY | Kifg=>y FOHIT
X, TORBY T, BB ICY A7 SNHNETHD @RE : CESEMTHIRSEEETH 575,
Mty h2HEEX HI2hTc>TL, SN ZMEBIC L 2HRPLETH Y, TOHRIZHIZ>TE, “HEREITD
RS NRER” 10b, FHICHMDEDRE TRV EOXETHD LHRSND) |

pn B PR, AR PR EER 23 e S U720 K9 1T (not manipulated) | @720 L7V (not
biased) L 92, TDOT ANk y FEEFEHTREITHD

The quality unit should also establish and approve qualification protocols that identify the
sample test sets, test duration, grading method for test results, documentation of test
results, acceptance criteria for certification, and actions to be taken for test failures. The
protocols should also specify requalification testing methods and frequency.

I E 2. LT OB 0 ha— L2 E L, YL L., £ L TTRRTRETH

)

« U TVEAERE > b (sample test sets)

- BRORFHAE S (test duration)

o WG R OFEE J71E  (grading method for test results)

- BBRAE SO LA (documentation of test results)

c FRAED 72D D AR FEUE (acceptance criteria for certification) ;& Ot
- BB IRFIZH D N E & (actions to be taken for test failures)

7'a b 3= uid, BRI ORBR 1A, BRI OEOHELRET RETH D,

D. Quality Assurance Through a Life Cycle Approach

FGA T A I NVT Fu—F 2@ L TONERIE

Process performance and product quality monitoring systems should provide information

BRI & DARB B E L E T, RO, Prarma Soltions oLt
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to ensure process control throughout a product’s life cycle. Process performance
measurements (e.g., deviations, in-process defect results, statistical process control
reports, equipment and facility breakdowns) provide information on the state of control
during manufacturing. Product quality indicators (e.g., stability test results, complaints,
returned product) can help determine whether particulate matter in the product caused an
event. Similarly, field alert reports and adverse event reports could reveal possible
particulates-related quality issues. This information should be used to evaluate the
effectiveness of visible particulate control strategies.

TR, RORGSET=F) V7V AT AE, BEOTA4 7 A 7V EBLTTrEA
BEHEMEICTHT-OOFMERMT 5O TRITFIILR B0, TREMEREHE (process
performance measurements; 1] 2. B, TRERENRMBEOMESR, et TREHRES, EELD
A OflE) 13, RIET OEHMRBICET 2 F R AR 5, RSO SEEEE (oroduct quality
indicators) (] X IXZEMERBRAE R, 7 L— A, Wibd) 13, 2O CoRFIRWE
. EDOFG (event) HHIZHZ Lo E D & HIWrT 5 DIZHESLD, [FERIC, field alert
reports (FRYE : UG BUERE OO B 45 4 508k D IEHINEE S 2 7 A, FDARFEIL T 2) OF EFRWE
(adverse event reports : FDAZS I 32 BIVEfHE 27 &) 1%, ki (2 BEE U 7= AW E o Af
REMEZ B HIC T D AREME DR DD, Z OFMIT, FIEAIRL 7 O & BRIk IS O A 2 2 59
COIEHTHRETH D

Trends of increased particulate contamination, identification of new types of particulates,
or particulates that exceed alert or action limits may indicate a flaw in product or process
design. For example, inconsistent product quality could be caused by any one or a
combination of these factors:

ORI TIGYe, HTLWE A TOWRLT-OEE, XUI7 7 — oD WIET 7 v a » OREEZ @
2 D RLFRL DM AT, EEMUE SUITENR R 28 2 200k 713, ik SU3 7 v & A5kE
DRMaZ T AEEMEDN B D, Bl2IE, —BMEOZR WSS (inconsistent product quality : 77
EOREATYERELRVEEOEKR?) (X, @GR UTRT LR ZRHOHERDOWTR
M2, XTHABFDHEIC Lo THlERI SN TV D HEEERS S

* Inadequate controls of components, containers, or closures.
ROy, A AT HROARE Y] e P,
* A product formulation that is not stable.
BT DITT IS TE LT R,
* Uncontrolled changes to the manufacturing process.

BN & DB B OE L E T, RO, Prarma Soltions oL
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GO ZAOF IS LTV WER,

» Equipment and facilities that are not suitable for their intended use.
BB U7z IR LT 2RO B ERORRA,

* Personnel practices that generate particles.
KFaRESEDLLORAER (B M) ITXDH1EE

If an investigation reveals a flaw in product or process design, it is important to redesign
the product or process to ensure reproducible product quality and reduction of particulate
matter.

HLBHOHEN T BB ARFHIRER O DH Z L 2R LI bIE, BEBLATRER RS E & b1
R E OB AT T D700, MEELIITREZFHAT LI ENEETH D,

E. Actions To Address Nonconformance ERIARE S REE~D %S

Manufacturers must investigate quality discrepancies identified through the inspection
process, quality control testing, complaints, or as a result of a batch failure and extend
their investigation to other batches that may be affected (88 211.192 and 211.198). Such
investigations should seek to identify the particulates and categorize them (intrinsic
or extrinsic) because the presence of certain categories of particulates could

indicate CGMP issues or sterility failures.

BUEEFIT, RE TR, WEEHERR, 7 L—2A, Iy T REORREFE SN MED

A ERAE L, WEELZT 5 AEEEDH DOy FITE THTEZILR LT L2 5
W (§211.192 KO 211.198), =D X 5 7eifidix, ki E2FEL, Tz 0%E (NEE
(7 ae2dok) T, FMENME BUERSTHR)) 25 X IEDRITNITR LR, RERS,
FE DB OMBL 7 DAL, CGMP OB ST MR MO KN %& 7R3 RIREMED B 2 726 T
%,

Investigations can include tightened sampling plans, examination of particles to
understand their origin, and evaluation of batch release impact. The investigation should
determine the sources of the variation and identify appropriate corrective actions and
preventive actions. The investigations may also reveal opportunities to enhance the
robustness of particle detection (e.g., improvements to the 100% inspection or AQL

inspection program).

PRAAS IV, B A B (tightened sampling plans) KL~ 0D S 2 BRAE9 5 72 6D DR
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T DFEAL (examination of particles to understand their origin) . 7N T Hifaf OFLZEDOFEAM  (evaluation of
batch release impact) 72 ENE EN D, HETITEEBORKNZRE L, @72 e EHE & TR
BERETDOMLEND D, ZOPFEIL, R FHRHOBEEZ R LI TSR LMNTRD
ARt L H 5 (B, 100% BEE721E AQL M 7' 1 7 T ADkE),

Investigations of manufacturing inspection outcomes should be conducted in situations

such as the following:
LSRR OREIT, KO XS DR TET 2 HLERH Y £7,

« Individual or total defect limits are exceeded.
@B, F T EED KGR EE 28 2 T\ b

* A batch fails to meet AQL limits.
Ny FH AQL REEEZTZ L Tur7auy,

Atypical trends should also be investigated. This includes examining defective units
removed from a batch that are within in-process specifications but outside of statistical
(historical) trend limits for the manufacturing process or defective units with visible
particulates that have not been commonly observed.

FEHIIP 72 R L2 R (atypical trends) DA T 2 XX Th D, Ziulid TRENEE OHIFHN
T® . BUET RO GRED) B SANTZ ANy FNLPERRS NIRRT <,
[N S 2 L D7, AHERR 28T 5 RRMOBE] BNEEhD

Reinspection of product batches may be permissible with appropriate scientific
justification and should be conducted according to approved SOPs with tightened
acceptance criteria. FDA does not recommend more than one reinspection in an attempt to
release a batch with atypical defect levels. Samples failing the AQL reinspection should be
counted along with rejects from any other inspection of the product (e.g., such as 100%
inspection and the original AQL visual inspection) in calculations to account for and

reconcile all units of final product in the batch.

fE Sy F O HMRA W) 722 B IE 24 PEONTEE (scientific justification) 23 AVIEEF S5
ENRHY ., KRBENTZ SOP IZHE~> T, ZAKREMEZEL L S LTHETNETHD

FDAZ. FEHIUA) 72 K L ~JL (atypical defect levels) D N FZHifi L & 9 & T H5E121%.
1R LA EOFBREEZHESE L2V, AQLERE CTRAEK L o=t v 7 nid, ®E oo
(B 21X, 100%HAER, JTOAQLHBMAER L) DOAGHME —FICI T ML, Ny FN
DRSO R AR L, BET5Z2 L,
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Corrective actions, such as reinspection, should be justified based on risk and have quality
unit oversight and must be documented consistent with applicable written procedures (8
211.100(b)).

FHRED X5 2R IEALEIX, U AT IZHEDWTIEY LY (ustified based on risk) S ALAH XX Th
0, AEEHMOERS DY | WSS CEE S TIRE (§211.1000) & FEAEN X
INILEAL L R TIUT R B 720,

Customer complaints must be handled according to applicable CGMP regulations (8
211.198) and should result in particulate identification whenever possible, an investigation
into the potential source of the particulate, corrective actions (if necessary), and analysis
of the batch’s retain samples for evidence of visible particulate contamination.

BENOD 7 L— AL, WA ENS CGMP Bl (8211.198) (21> TREEZ T2 &N T
RN, Z LT, ATREZRIR Y | BRI F-DFIE ., WKL F D ATREVED & 2 R AT OFAE, B IEALE
(MLEEZREA) . R OVRHRBTRL 15 Y DREILD 723 D 25% 3 o F OLREFY o 7 VDo 24T
IRETHD,

Ensuring the effectiveness, safety, and quality of injectable products is of utmost
importance. Therefore, FDA recommends the use of a holistic, risk-based approach to
visible particulate control. This approach includes the use of a robust visual inspection
program along with the implementation of other relevant CGMP measures to help ensure
that injectable products are not adulterated and are essentially free of visible particulates.

HESFNOGRNE (effectiveness) . ZZNE (safety) M UVHE (quality) OFEMRIT, RO EETH

D, ENHIZ, FDA 1%, AIEARL IREOFBICK LT, iR ) A7 X—2ADT T ru—
FOMERHEHLEST 2, 207 7e—FI2E, ERAIDRBRERL TR, 2 OREIZATH
HIBRL - 372N & 2RSS T D 72 O OBIH S 5 COGMP X O H M & & b2, skt
HLORBMRE T v 7T LAOMERNREEND,
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