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[ Abstract] Objective To evaluate the quality of domestic and imported human serum
albumin (HSA) and to analyze trends in critical quality attributes. Methods According to the Chinese
Pharmacopoeia (2020 edition) and manufacturer registration standards, 57 batches of HSA from 21
manufacturers were subjected to statutory testing. Exploratory studies (aluminum residue, impurity
proteins, flow imaging particle analysis) and historical data comparisons were integrated to assess
product quality comprehensively. Results All batches complied with statutory standards (100%
compliance). Aluminum residue levels (2023 domestic mean: 28 pg/L, imported products: 14 pg/L)
decreased significantly compared to 2018, with a 65% reduction. Impurity protein types declined
from 24 in 2018 to 11. The main components of sub-visible particles (1-100 pm) in both domestic and
imported products were protein particles and silicone oil, with no significant difference between them.

Conclusion The quality of domestic HSA products has been significantly improved, with packaging
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material improvement and production process optimization being key factors driving quality improvement. It is

recommended to further strengthen packaging material compatibility studies and actively promote the application

of new technologies.

[Keywords ] Human serum albumin; Quality evaluation; Aluminum residue; Impurity proteins; Flow

particle imaging; Protein particle; Silicone oil; Packaging materials
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Table 3. Comparison of aluminum ion test results between 2023 and 2018 (ng/L)

2 E 20233 201831 2023 [H = 2018[H =
Eiine 8 27 49 126
FHEIE 14 62 28 81
[N 31 135 71 173
f/IME 2 19 8 25
TFEIE=77.614 4 FH=26.157 9
2004 — FidfE22=18.292 06 sair] Fiif:=18.292 06
A RH=57 NREE=57
100
5.0 1
i || s 8.0
= £
. nnni | WLH .
T (2018) T (2023)

E7 2023F 520185 A% EET BRMZERIILL
Figure 7. Comparison of aluminum residue test results between 2023 and 2018

B TEER (pg/l)

m2018 m 2023

8 20184 F120234F s FHi) EXTLLE
Figure 8. Trend comparison of aluminum ion factory
values between 2018 and 2023

3 i

M A s DA 7 P TR 45 AR R B i
(i, AR b HLE S BHR, fEFRE, A
ARG IR Z N T Bah e MEiE S, il
FEFR . FATE A A 4l 32 5% IR R 2 8
T T B T 2000 6 M e R 1 R 3 N L 1 R
ity ST B B K BRI AR A, Pl R A2
RN AR KRR AT, DAORIIE 1 4l i o A
ATRE

2023 AR FEAAR Y 57 HEUCA L Y
FECPRERLE o WPk E R A R I T 204, b
SR R A A R T 2R, B iR R

https://yxqy.whuznhmedj.com

b a AP Sk E RN, X3 A7
T R SR OT e TP — s NI
2R R R A T ) S5 Tk, RN TR A
e v 2 H AT RE A, DL T R
R ZE S ORBFTE™ il A I AT ULAORE Y 23 A
DLSTORLTE BT 542, AR IEERRATA L,
AR T 7 R P RO =R
LA A AR S AR I N A B s i AR AR O
FFAN 2018 4F [ A R BEATRILE, S0 #r iz b o
R T E ARG, 458 BoR 2023 44 E
FAA AR (B 2018 AR K BE AR, 7
A A W PRI

LT ARHER I AT TAER T, 45
CR NSNS S Ioa - /TS IES IS E
FEEORLU N AT — A TR T
ZHRUAL: PR 25 A B B, TR
JRESR, A= T, A BRSZmN
I, S5 Bl o 8 B A A R A T AR
THEEL kR g F S s R B g T, BE
RFEFERERE ;5 E RIS T 2R PKA &
iy TREARAPRIASGE . MR BRI
MR T 2E gz . P, SRAHIER]



254

W77, B N S LA AL R BT
5AFLOR™ fh B R THE O Al Y Bedst, il
IEEVEEY p e Dk b S 7S TRl ik [ ALTReE = S S PR il b}
XE7 S TT BEA TR ABIESE . Al LR, A0
E WL ST RAHEYENT ST, & T Ir
FROTT 2, 4 B R rh C D7 o B 58 5 Y 3.2% B
M8 2.6%, X0 BT RIBCA B35 AR R BOR o
AR R« A e — P TT R A A A A 1
WFSE,  JEHE ™ a0 28 P kil AR AT BESE Jin Y.
A DLAIORE RS, 5 Ak RERFEE A AR 7 T2 A T
P

SE 3k

1 Burnouf T, Radosevich M. Affinity chromatography in the industrial
purification of plasma proteins for therapeutic use[J]. J Biochem
Biophys Methods, 2001, 49: 575-586. DOI: 10.1016/S0165-
022X(01)00221-4.

2 B, LRI BRI . 95% ZREAEIR RGN AL A R
AR R 23 BT (0], R A B A A 2017, 30(7): 747-
750. [Li L, Lan XY, Lin HH. Analysis of the effect of 95% ethanol
circulation system on the quality of human serum albumin[J].
Chinese Journal of Biologicals, 2017, 30(7): 747-750.] DOI:
10.13200/j.cnki.cjbh.001805.

3 EMAE, XVEEE L BE R AN FA I R G BN T I RO B
W R 25 2 WU T S A (0] 7P AR T 2 L 2024, 22(7): 51-
56. [Wang CH, Liu TT. Effect evaluation of rational clinical
application of hospital human blood albumin and analysis of
pharmaceutical intervention measures[J]. Journal of China
Prescription Drug, 2024, 22(7): 51-56.] DOI: 10.19962/j.cnki.
issn1008-049X.2024.03.018.

4 W B, TS NI AR P I R A B R .
[ A R 258 R L 2024, 21(8): 65-70. [Xie D, Yang WW,
Tuo KX. Discussion on rational clinical use of human albumin[J].
Chinese Journal of Rational Drug Use, 2024, 21(8): 65-70.] DOI:
10.3969/}.issn.2096-3327.2024.08.006.

5 RE O I R A R A [ AR (] AP R BB
2y 27 2Rk, 2024, 44(7): 739-751. [Zhang Y. Expert consensus
on clinical application management of human albumin[J]. Chinese
Journal of Hospital Pharmacy, 2024, 44(7): 739-751.] DOI:
10.13303/j.cjbt.issn. 1004-549x.2024.07.011.

6 HEZGIL 2020 4R . A [S]. 2020: 245-246.

7 HEZYHL 2025 AERR . =FB [S]. 2025: 215-216.

8  USP 46-NF41[S]. 2023: Albumin Human. DOI: https://doi.
org/10.31003/USPNF_M1180_01_01.

9  EP11.0[S]. 2023: 2971-2973.

10 FRie  WFEEE . £ & ALAEA P AEAREY
JiE A (0], R 2525 2% 5, 2020, 55(2): 148-152. [Ke BB,
Xie YY, Wang DR, et al. Analysis of impurity proteins by biomass

spectrometry in human serum albumin[J]. Chinese Pharmaceutical

Frontiers in Pharmaceutical Sciences, Feb. 2026, Vol. 30, No.2

11

12
13

14

15

16

17

18

19

20

21

Journal, 2020, 55(2): 148-152.] DOI: 10.11669/¢pj.2020.02.012.
BB B, WS . BURECT U BRI 25
FUASTEEBOBL ST B R (1], A RS 25 Tl 2 35, 2024,
55(1): 36-41. [Xie LQ, Bi BS, Huang Y. Application of microflow
digital imaging in analysis of insoluble particles in protein drug
formulations[J]. Chinese Journal of Pharmaceuticals, 2024, 55(1):
36-41.] DOI: 10.16522/j.cnki.cjph.2024.01.003.

USP. General Chapter <1787>[S]. 2023.

PREC, EBURG, i, S5 3% T 50 A IR 05T I AR 1
AL AR 25 5 4 0], 245 22 BE ST L 2024, 43(8):
759-763, 805. [Chen Z, Wang SB, Shi F, et al. Identification
and quantitative analysis of human blood albumin based on
characteristic peptide and liquid technology[J]. Journal of
Pharmaceutical Research, 2024, 43(8): 759-763, 805.] DOI:
10.13506/j.cnki.jpr.2024.08.006.

W a2, TR, 45 . B AR KB AL H 3 H
il ity R BR S TR B RS (D], PR AE R AR AR L 2022,
35(1): 37-40. [Fan B, Feng YA, Wang ZH, et al. Effects of molded
glass vials and saline dialysis on aluminum ion residues in human
serum albumin products[J]. Chinese Journal of Biologicals, 2022,
35(1): 37-40.] DOIL: 10.13200/j.cnki.cjh.003498.

FUIRSS , BATHE , ] MR I I s 0 7 A I P 4
ST AT ()], TR E 25, 2025, 39(2): 175-181. [Bai YH,
Zhao X, Zhou CM. Evaluation of prekalikrein activator in human
serum albumin products[J]. Chinese Pharmaceutical Affairs, 2025,
39(2): 175-181.] DOL: 10.16153/).1002-7777.2024-10-0028.
O, @, B, A FIV S FIV S0KE 53 25 K A I
F A B R RS [J]. P TR ™ 6, 2021, (15):
69-71. [Li J, Jin C, Li R, et al. Effects of FIV static storage on
FIV precipitation and human serum albumin quality[J]. New
Technologies and New Products of China, 2021, (15): 69-71.]
DOI: 10.3969/.issn.1673-9957.2021.15.024.

SRULLL, WFE IR ATt 4 & A BT SRS ()],
P E 252457, 2019, 54(9): 734-740. [Guo JH, Xie YY, Ke BB,
et al. Quality evaluation and research of human serum albumin[J].
Chinese Pharmaceutical Journal, 2019, 54(9): 734-740.] DOI:
10.11669/¢p;j.2019.09.011.

FERR . RETE L E SO, 85 NI A AR S TR BDIR 3T (],
R [E 2501 | 2024, 27(3): 376-381. [Zhan L, Zeng H, Wang WX,
et al. Analysis of the current status of residual aluminum ion in
human albumin[J]. Zhongguo Yaoshi Zazhi, 2024, 27(3): 376—
381.] DOI: 10.12173/j.issn.1008-049X.202401231.

U.S. Food and Drug Administration. Guidance for industry:
container closure systems for packaging human drugs and
biologics| EB/OL]. (2021-05)[2024-12-01]. https://www.fda.gov/
media/70788/download.

WU LR, B, & AL AE A E A RSBV
rREZGH 2021, 35(11): 1246-1252. [Xu MM, Zhao Q, Zhou Q, et
al. Study on protein aggregates in human serum albumin[J]. Chinese
Pharmaceutical Affairs, 2021, 35(11): 1246-1252.] DOI: 10.16153/
j.1002-7777.2021.11.007.

PRZEME, BRF5 R, IR &, % . PKA & i ) J1 kil 77 i

https://yxqy.whuznhmedj.com


https://pubmed.ncbi.nlm.nih.gov/11694303/
https://pubmed.ncbi.nlm.nih.gov/11694303/
https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI2MDIwMjE0MTYxMhISemdzd3pweHp6MjAxNzA3MDE2GggzMjEzN3h0ag%3D%3D
https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI2MDIwMjE0MTYxMhIOemdjZnkyMDI0MDcwMTQaCDZiNW56MzNo
https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI2MDIwMjE0MTYxMhIOemdjZnkyMDI0MDcwMTQaCDZiNW56MzNo
https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI2MDIwMjE0MTYxMhIPemd6eXlzMjAyNDA4MDA3GggybWw1aGx4cg%3D%3D
https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI2MDIwMjE0MTYxMhIPemd5eXl4MjAyNDA3MDAxGggzcjhob3c5bA%3D%3D
https://doi.org/10.31003/USPNF_M1180_01_01
https://doi.org/10.31003/USPNF_M1180_01_01
https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI2MDIwMjE0MTYxMhIPemd5eHp6MjAyMDAyMDEwGghhMThjZnYxYw%3D%3D
https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI2MDIwMjE0MTYxMhIPemd5eWd5MjAyNDAxMDAzGgg2bXRwZDZncA%3D%3D
https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI2MDIwMjE0MTYxMhIPc2R5eWdjMjAyNDA4MDA2Ggh2ZmQ5NjFoeQ%3D%3D
https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI2MDIwMjE0MTYxMhISemdzd3pweHp6MjAyMjAxMDA3Gghpd29rMzh3ag%3D%3D
https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI2MDIwMjE0MTYxMhITemd4anN4Y3BqeDIwMjExNTAyNBoIeGIzdzYyaWg%3D
https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI2MDIwMjE0MTYxMhIPemd5eHp6MjAxOTA5MDEwGghwaTgyYTR4dg%3D%3D
https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI2MDIwMjE0MTYxMhINemd5czIwMjQwMzAwMhoINzNnbTJmcGo%3D
https://www.fda.gov/media/70788/download
https://www.fda.gov/media/70788/download
https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI2MDIwMjE0MTYxMhIRemhvbmdneXMyMDIxMTEwMDcaCGsyZnpuMXFh
https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI2MDIwMjE0MTYxMhIRemhvbmdneXMyMDIxMTEwMDcaCGsyZnpuMXFh

2y

#

sy

BIiE 2026 £ 2 B 30 5E 2

22

23

M F 5 A5 S ()] R O % A, 2021, 34(3): 227-231.
[Chen JF, Chen XL, Lian QY, et al. Development of a kinetic
assay for prekallikrein activator content[J]. Chinese Journal of
Blood Transfusion, 2021, 34(3): 227-231.] DOI: 10.13303/j.cjbht.
issn.1004-549x.2021.03.007.

RS, BRGNS 2 AN RS
HEJE (0], T EZGE AL |, 2022, 19(2): 228-232. [Lu S, Yang P,
Yang L, et al. Progress in drug evaluation of human serum albumin
injections[J]. Chinese Journal of Pharmacovigilance, 2022, 19(2):
228-232.]1 DOI: 10.19803/j.1672-8629.2022.02.27.

S, R BRI L NI R UL AT DL S
Py B P 2 (D) AR R R AR, 2022, 35(3):
285-288, 292. [Jiao XW, Liang WY, Chen YK, et al. Analysis
on cause and control of visible particles in human albumin[J].
Chinese Journal of Biologicals, 2022, 35(3): 285-288, 292.] DOI:
10.13200/j.cnki.cjh.003699.

https://yxqy.whuznhmedj.com

24

25

JRNEAY . ok AR R L A B AT SR IROT R I E K
HO AL A PR AR B A S R A AT ()] T BEEG T
24, 2022, 53(6): 896-900. [Zhou YJ, Zhang B, Xu J, et al.
Determination of extractable elements in glass vials and its effect
on aluminum residue in human serum albumin[J]. Chinese Journal
of Pharmaceuticals, 2022, 53(6): 896-900.] DOI: 10.16522/j.cnki.
¢jph.2022.06.019.

ZE60, AN, 28, S FIV R E X FIV UL3E 2 8 & AL
A BT s e 5 (D). o R RO R ™ L 2021, (15):
69-71. [Li J, Jin C, Li R, et al. Effects of FIV static storage on
FIV precipitation and human serum albumin quality[J]. New
Technology New Products of China, 2021, (15): 69-71.] DOI:
10.3969/).issn.1673-9957.2021.15.024.

W HI: 20254E 10 A 22 H &RIHE: 2026 4F 01 F 23 H
AR B BT


https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI2MDIwMjE0MTYxMhIPemdzeHp6MjAyMTAzMDA3GghrbXVxOWwydg%3D%3D
https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI2MDIwMjE0MTYxMhIPemdzeHp6MjAyMTAzMDA3GghrbXVxOWwydg%3D%3D
https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI2MDIwMjE0MTYxMhIPemd5d2pqMjAyMjAyMDI3GghxY3Yzc2xoNw%3D%3D
https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI2MDIwMjE0MTYxMhISemdzd3pweHp6MjAyMjAzMDA2GghpcGVla20zaA%3D%3D
https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI2MDIwMjE0MTYxMhIPemd5eWd5MjAyMjA2MDE5GghkcTU1MzEydA%3D%3D
https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI2MDIwMjE0MTYxMhIPemd5eWd5MjAyMjA2MDE5GghkcTU1MzEydA%3D%3D

