2024 1 38 1 11

2 B2 s (1L EBREZER, LE 2012035 2. IGEG S AR A L, 1 201210)

BTt (PRAREFE L) 20209 (ChP 2020) . 20235 £ B 353 (USP-NF
2023) . B 1100 (EP 11.0) . B ARZIISHIR (JP 18) PR A R A MMM 7 HA0 X A,
MR R A R BT ZR, BLRSE, ABTREGEMRAREK, 6B WEEETMN
M3 P R TR, BBAA BERREA R EDBE RGN T EA LR RS 6 R
(0.1~10 pm) ZORFRBAERTIES, FAZF @R EZDOAMBIESH G R4, LIF0R
REEGRHRE, i@ it sF P ChP 2020, USP—NF 2023, EP 11.0, JP 18 i 7] RIA Mo
MEGFF NE, TR TR, REARERRAERAREMNFARREFTOHEL, BIKERHAP, £,
B, BR%TAMHAGY P RERMENHEE R FARLH A TR, 958 3T REAMNAMS T LD
R b Rl BeE R, (1) s+ Fizdhii b REMBAIE Tk, T E %R
0 77 ik 3 A R A R HOE, 2R & iR E R SR E SRR, s, USP-NF 2023, EP 11.0
FaIP 189 32 1k 4940 5 sk — 2L, Chp 2020 1225 mLVA T ARG St 7 @ 55 e =30 25 A 4R K
E5t; EZGERAMEN T @, USP-NF 2023% 44 &, Chp 202047 @& K& ; EMbait Ak
EAETE, S —; (2) S TEBBEARSGY, RChp 20209, HALHAIKE T EDBRGH R
BERAL AR 77 ik, AR FFAR0.1~10 pm/DERBERIT RS, AL EERNDERTOR
LARTT AT R0 TR RN B F LRI AUA R A 3 A R 25 4 P A S e R IR e 8 N A AR R I M
B TR dvE, AREZ SN ET EFHAR T, RBKET B, AABEARAEZLr@RE =53
W, ALFRREEZG AL %4,

Rk ek, i, AHPRGH; 2HE; BOREK

R95 A 1002-7777(2024)01-0011-13
doi:10.16153/j.1002-7777.2024.01.002

Regulatory Requirements of Sub-visible Particles for Injections in Different
Countries and Its Application in Biotech Drugs

Li Yue"’, Sha Xianyi' (1. Faculty of Pharmacy, Fudan University, Shanghai 201203, China; 2. Shanghai Center
for Drug Evaluation and Inspection, Shanghai 201210, China)

Abstract Objective: To analyze the regulatory requirements for sub-visible particles in different

pharmacopoeias for industry reference, by comparing the regulatory requirements of sub-visible particles of

BT HEEADIRTR (45 2022YFC2304303 ) 5 RIEHRZE “QUITTI R AW B 2RI SO L T AR ) 2 2 ot
(45 20821900500 )

TEZ A Z2H E-mail: leeyuel02@126.com

WWAEVEH . VOEIE E-mail: shaxy@fudan.edu.cn



12 2024 1 38 1

the Chinese Pharmacopoeia 2020 edition (ChP 2020), the 2023 US Pharmacopoeia (USP-NF 2023), European
Pharmacopoeia 11.0th edition (EP 11.0), Japanese Pharmacopoeia 18th edition (JP 18). Taking therapeutic
protein injection as a representative, combined with the current regulatory requirements for sub-visible particles in
injections, it is pointed out that the existing requirements fail to control the small-size particles (0.1-10 um) which
with immunogenic potential in such biotech drugs, and suggestions are put forward from three aspects to improve
the quality control to better ensure the safety of patients. Methods: By comparing the sections of sub-visible
particles testing in injections in ChP 2020, USP-NF 2023, EP 11.0 and JP 18, the contents of the testing methods,
limited standards and system suitability tests are analyzed and summarized. By collecting and summarizing
the requirements in pharmacopoeias and technical guidelines for sub-visible particles of biotech drugs in
China, US, Japan and Europe, the current regulatory requirements for sub-visible particles in biotech drugs are
clarified. Results and Conclusion: (1) For the determination of sub-visible particles, two procedures, Light
Obscuration Particle Count Test and Microscopic Particle Count Test are specified in all the 4 pharmacopoeias,
but the applicable conditions of each method are different. In addition, for testing methods, the requirements in
USP-NF 2023, EP 11.0 and JP 18 are same. The mainly difference in ChP 2020 is the test requirements of the
samples which are less than 25 mL. For system suitability testing, the requirements in USP-NF 2023 are more
comprehensive, while which in ChP 2020 are less. For particle count and limited standards, the requirements are
consistent for the 4 pharmacopoeias. (2) Testing methods for sub-visible particles in biotech drugs are included in
USP-NF 2023, EP 11.0, JP 18, except ChP 2020. However, in the 3 pharmacopoeias, the particles with 0.1-10 um
size are not required to count and control. The possible immunogenicity hazards which may be caused by these
small-size protein aggregates are still not controlled. Since there is no clear technical requirements and standards
for these small-size particles, three suggestions are put forward in methodology research, data collection and
development technical requirements, so as to better ensure the drug safety of patients.

Keywords: sub-visible particle; detection standards; pharmacopoeia; biotech drug; injection; protein aggregates
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3.1

HAiT, ChP 2020%F F AN Mok i 2R AUA 8
0903, 5E it %TChP 2020 =3B M G T 1
TR A I Y- | e OB i T RS
ILELRFFEEN0903, A WAFT A W18 AR 2595k
PEHOREPERCRZER . MUSP-NF 2023, EP 11.0,
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B i REE, AR R AT SR ROAN P E Rk B
MdlE TN EP 1108 AR, HAET
—RR, FERE RN T A AR 25 FH
gr, BARRAWT

(1) FERM 7 i, USP-NF 2023 <787>
67| VA= B £ R e (E N i N R 73 22 0 i)
FEfth b, LA WA TR 0 v SRR R SR Al ]
DR 22757 N TX 67 v &7 LU B | B S S A e A <
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B w7 o R, IR R A O T .
EP 11.0 <2.9.19> M4 25 BH & A1 i St 450k 34 m]
W, 9946, USP-NF 2023, EP 11.0, JP 1814
N FDERHIE AT, R A B R B BR R
W ATEAREH, B TRES SR R
A Sl P T S MR 25 5

(2) TERDHAE S I, USP-NF 2023
<IRT>EETHE Y, Ak 21 % SR FH /NG
D7 S AR AT BEVE M ) AT A DGR [l R, FESR AR
KULRARE LT, SR VF R NI = S AR B URD
B8/ INBRSIN B8 A A A TR, B A P 7 AR
R H0.2~5.0 mL. 7EJP 18 <6.17>H -t BB ARE S S
TAARFRRT LAY 1 mLZES mL, 7E5 2 — & &M
T, EZEATFEZE0.2 mL, MEP 11.0<2.9.19>{it
MHFEA ARG BTG, PR AR IARE A1 mLE
5 mL. USP-NF 2023, EP 11.0, JP 18¥iAn[ %5 0]
DI —> 2540 rh AR A I3 r 75 A B, T X B A
BTN A5 B AR T R BN e 2
AR, BN ERTHINEYIRSG; HHFR
XHRA RS BRI TIE . SR2EERALL, X
T4 75 RIS 7 i 10 2 S /N AR R AE
I AR

(3) TERREEZOR b, BMURARN10 pm
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25 wm K LL AR AT, TP 18 <6.17>F1
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A e SV ) E B o EAh, 0.1~10 pmK
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Biotechnological Products (Biopharmaceuticals) Drug
Substances/Drug Products by Flow Imaging Method
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