5539 % 57 W [T M S - N Vol. 39, No. 7
2026 4£ 7 H POLYMER BULLETIN July, 2026

R _EEHINGIX B R &R

%% 2 9
(I R S 0 FRIZE RS JFE 475004)

gd-nEAlD

E: KL I (PEG) FEAE LA B A0V 2 1, 5 15 245 U, 5 02 72 B X oK 29 MU A &) 2 N
F 5 B A B 0 G 22 SR 51 R B 9T PEG 4704 B n 33 I Y375 Bk (AB.C) 2807 45 il et R 1) G Il PR A (i o AR 25
IR 7 AT 0 A% 48 PEG AT 22 1R 25 4 50 DA R BOIR S RIDIR o 2 B 85 AN () 4 41 45 4 50 SEms , 38 BA Bt
PR T A B S £ R R AL AL R T B L, AT 3 R AR PEG SR 45 & KA A M
ABC R 5 A MA B0 AH O BB B (CARPA) . B30 I (K PEG i A5 W0 7 2 K 40 K 3 A4 A1 A 10 [1] L 6 5
b Jeg B 17 R 4R PRI R 45 25T AR U TR B R

KB POKZGWY; T L s PUR £ IO s 0k 1380 B 28

Effect of Poly(ethylene glycol) Topology on Self-immunogenicity
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Abstract: Poly(ethylene glycol) (PEG) is extensively utilized in the biomedical field, particularly in
emerging nanomedicines, owing to its excellent biocompatibility. However, its clinical value is constrained
by issues such as immunogenicity-induced production of anti-PEG antibodies and the accelerated blood
clearance (ABC) phenomenon. This review focuses on strategies for modifying conventional PEG through
linear structural alterations and the development of different topological architectures, including branched,
brush-like, and star-shaped structures. By disrupting the continuous ethylene glycol epitopes required for
antibody recognition and optimizing the surface conformation and density, these modifications significantly
reduce anti-PEG antibody binding and complement activation, thereby circumventing the ABC effect and
complement activation-related pseudoallergy (CARPA). The resulting PEG derivatives exhibited superior
performance in prolonging the circulation time of nanocarriers, enhancing tumor-targeted accumulation,
and improving therapeutic efficacy upon repeated administration.

Keywords: Nanomedicine; Poly(ethylene glycol); Anti-poly(ethylene glycol) antibody; Accelerated blood
clearance effect

SIM: £k, 0. IR L R R NG X B B S g R I RE I . & o F 84K , 2026, 39(7), 1140-1147.
Citation: Wang, W. J.; Li, M. Effect of poly(ethylene glycol) topology on self-immunogenicity. Polym. Bull. (in
Chinese), 2026, 39(7), 1140-1147.

R 4 W (PEG) A HAR R MK Mk By W3R b 5 82 1 50 B S P A i 45 2 o ) AR
bk e R B E IR A, e PRI RGN MR, DT R A A AR SR AR R AR
KR (LNP) (a8 1, A BRI AR RE IR 5iERR, 2 035 1K LNP [ ML 46 2

TR K2 4 P98 5 2026-03-02 Yk ,2026-04-10 5§, 2026-05-25 (25 H fR
THAEEER A 2 E-mail: Iming@henu.edu.cn
doi: 10.14028/j.cnki.1003-3726.2026.26.118

1140



7 3 FREMZEY: L RN B 5 g R R 1141

W) M. i1 T PEG £k 7T s 49 K 5 ks 8 3t LR P e
A G5 (RES) [ 48 5 4, F 1 189 3 L 75 fi 3 2540
)AL R RN . FE T A3, PEG AL TR B
TE AR B 2 A0, R ) T 2 R b A T
TER, HETC) 2R TEAZAY. TRREZ4Y.
IR E L) 2 W 2577056 2 M s 25 R G i) it
AP X FE A, 8E H A E a2
dn B H1LR) (FDA) O it i 2 R PEG b 85 (1 24
Y b, AT E -a2a. T -02b, L- K &Rk
il e S T A O, 1995 4R, PEG ALY
AR R N FH 3k — 25 30 8 25 e R AR 24 i AR
Fn £ F R g A (Doxil) 5 2 40 % & JIg i 44
(DaunoXome)'™"l, 73T 4 B BRI I T IR
(mRNA) % 1 7', PEG 7E 5 5 44 K Fiki (LNPs) H
VE R B 2H 4 7 B KR A D 0 DA 4 7 A
EEAER . ULk, 7RI R I2 Wi U % Fh PEG 1k 1)
TEHLG KA T PR SRR (R B4 2 L 6 2 g
P BT I R (136 77 12 7 10

FE G NN PEG & —Ff “Ba & 7 #0RE, &)
PARE 2 I B 5 AR 25/ N o 7 B 34
W, B AR A A DL EE . AT
IR R TE 5 20 ) S e it 7T 3 R B, PEG IFEZ
AT BTN A il R NAR 9%, BAKIH 2215 S 0K
FEEHIPEG Pk, PUiRZR A 3 ZAFE P PEG fu
BREEFIM (IgM). 7% BRE 1 G (IgG)- Sy EkE
E (IgE) M Bk E H M (IgM), Hor LIgM Al TgG
Jy IR PEG Hifk (APA) K98 593 515 A
K, BARRIN N R 5 R 2 40 PEG ik A
F A vy (IgMUBT B TH i 10 £ IgG T i 11 £%)
H 2SR, # b5 2R E AR (K]
EHUPEG HUIRE B ), LA S I AR 28 4R 7K
KFHLPEG HifA H 57 &%, HPEG Btk
(R I8 B & 2 B E 0P, R A PEG SRS 1 40K
Z9)i#% 40 PEG 4L & (1 ' 5k PEG 1L g i 1) 4 2y
S PUAFAE . W Ishida 28UV HH H Al
(1) % PEG 8 PEG AL A7 A= 9 i Ak e i (W BB 2 3%
KK FEEE) T Re 2 NTER A T PR 1ok
VB, ARG R B BT 44.2% [ {8 JFE N TRE B AG I HY
TR N FEAEPLPEG Hiik N, [R] i — I 42 35 PR 4 S Bk
W R RV NBEATBE 45 5 R 4 R AR P
PRI, X BE FRAE HL AR AE 5 PEG AL 99K 259 5 34
e TR CTE /R AR N E R ST S i
KW IT 8 R 2B ) S RE, X — LR

R A I IS B (ABC) 08120 BEAh, 4t
PEG B i 25 fil R AMA RS BY, 51 R ot BUx
N2 2 06 e A i IR U N, X — i R AR AN ]
QUK Z P R R PG RESE . BRI, AR
HUPEG HUAR 4k 25 122 i 45 4 AE F 2 K
AT A S S 2 AN A U AT TS T

B AR 570 PEG T4 19 A2 B DA 2 51T PEG T 14 &5
E YR ZPNIE B ABC RN A A6 VF 22 SR, 140
FIEMLE AR PEG 364+, PEG 45 #50& %
P55 Horh X PEG HEAT 45 1 it 2 o 8
LRl WS IH R PEG 1E 9% DAL 27 25
Ky, WS 0F I AL B ) i R AR B AR B8 E, R & R 5
IR A . ASERIR ¥ 56 B %) 18 PEG 45 # i
XHUPEG IR LS S AR M ENT s e i 9T
PEG 75 A 5035 i A A2 R FRD 10 M R SR R S BT 7
JiTl

1 PEGH#HIMNEHI XL PEG H {4 HY
A0

H A S B gk 254+ Rk F 1 PEG 43
TEANEFENLIEPEG(E 1), IXKPEGEYKZ
VIR 2 IO B4 A, 1) 5 59T PEG 4 AH 45
4. BT MUE PEG H & 4514 99K 254 %K 1 PEG
()5 BE ARG B, AT DLE 2 08D P Ak &5 & AAMA I
T, B SR PEG AL YN K 25 W) IR A 8 14 1 PA I
[ BT R . BLR R M Z 1% PEG 45 44 Bt |
KR PEG. IR PEG LA A2 22 R PEG VY & 73 347
wik.

Rl /O\/\o/\/éo\/\}o/\/O\RQ
M, = 400-5000 Da
1 ZPEPEGZ: 2

Figure 1 Linear PEG structure
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Figure 3 Poly(ethylene glycol) with ester groupl®”!
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Figure 4 Branched poly(ethylene glycol) lipid derivatives
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