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Application of Boronate Bond in Drug Delivery System

Wang, Lijuan” Sheng, Xianliang® Wang, Jie* Zhang, Yuhui**
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(® College of Material Science and Art Design, Inner Mongolia Agricultural University, Hohhot 010018)

Abstract Because of its excellent controlled release properties, stimulus-responsive drug carriers have attracted extensive
attention in the field of biomedicine and have achieved extremely rapid development. Boronate bonds have been widely used
as a stimulus-responsive site in the construction of drug carriers because of its simple construction conditions, good biocom-
patibility, and fast responsiveness to various micro-environmental changes such as pH, glucose and 5'-adenosine triphosphate
(ATP) concentration in vivo. The types of drug carriers based on boronate bonds include drug-polymer conjugate, polymer
micelles, linear-hyperbranched polymers and mesoporous silica, which could load anticancer drugs and deliver insulin and
genes. Besides, drugs could be integrated into carrier by covalent bonding, physical encapsulation, and electrostatic interac-
tions, which could be released at specific sites via endogenous stimuli. The application of boronate bond in drug delivery sys-
tem is reviewed from four aspects: drug types, carrier types, combination mode of drug and carrier as well as breaking mecha-
nism of boronate bond. The main challenges and future advances in this field are also detailed.

Keywords stimulus-responsive; drug carrier; boronate bond
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Figure 3 Schematic illustration of the formation process of PMAPBA/Dextran nanoassembly
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Figure 8 Schematic illustration of the formation process of the boronate crosslinked micelles (BCM) and its hydrophobic dye or drug

delivery in response to mannitol and/or acidic pH values
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Figure 9 Schematic illustration of the formation process of dynamically stable mPEG-PBA/HEHDO nanoconstruction
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Figure 10 Schematic illustration of the preparation of cross-linked MSN-PAA-AGA and its dual-responsive drug release process

576 http://sioc-journal.cn/

© 2021 Chinese Chemical Society & SIOC, CAS

Chin. J. Org. Chem. 2021, 41, 567~581



Chinese Journal of Organic Chemistry

REVIEW

i, FEIMIER S p- PRI IS N A i R I R E b
R 23 p-MWINE R, 18 A AREGK AR 1
“T17 PR E SR EAT B S R VOU S 2 o
A FHIN U RIBREEAC R L. SKIGUEY], Fe;04@MSN@
B-CD BAT RAFH) pH AR SRS E, RTIEE Y pH fE
AR D-RNEAR LRSI RR SRR, T HL 41 i
B, BEUSAT ROHKE 25 21 H bRl AL

3 HMSHHLEENHFR
3.1 HNBEE

B W ER B A Ay TR 25 ) RT EH E I
SRR, TR R 2L RD AT SE I 25 R, @ik
LB AR NS 2 AR IE F R AR SR, W
2 -RE AT, XA G T NBONE R, —MRAE
TE R A2 R AEZIER.

B 25 2 (Dox) & —Fiud H T 2 Al e i) i Hus 24,
BIRCAH ZF AR T HEIER, HEERAGEAR
RAGEBIFARGR, B, LSRR T — k-
MR RTARE 1), EAMUER T RBCE WU K R
e A b, T HIEEA 5 R GRS 2R
IR, R ZAEY, 7T LA b S ILE ] &3 HLEEZ K
BRI FE T Dox LM fEk, #AENIA 22.4%. &
JRER(HA) 3t — 15118 Si-Dox@HA 44K Fik: B A 41
] CD44 i RIXFEA LI EE 7], Si-Dox@HA gHKKL T3
P HLO, e B I RERE 71, 29V TR RIS 2 80%, fig
5 SRR 78y R

R AIE(CAPE), & — & 1,2- ZEERPUR2549.

N
—o 9

hY 'l
5i-PBA N R
o M

H

Dox

Herrera-Alonso Z50%3E i< W B B et (1) B B R 3 fhie 5
T RN RN R Th e A 1) SR i R 196 2H R ) i B 3

RY) PEGay-b-PPBCyq IEHEAE — T, HEAETIA 75%, 5
AR AR FIASBE S CAPE RAEFEIL N PEGas
b-PPBCo ALY, WHIRRERSE AT BN K F i T 1 25 A3k
25303 . CAPE-PEGy4-b-PPBCyq 25 W5 Ji h 28 3% FH
BREEWY 0 HIAE pH N 7.4, 6.5, 5.5 [f] PBS I PN E
24 h &, HZGWRE M 17%H 05 85%. X — 45 5HilE
SET MR- R AT RN T pH RUR N R HAE
RN R BRI e,
32 YEEIHER

HofF AN G T RESE (AR I 25, WIIEE Y
HRELAE F N RS A IR Be S ) B b, 2R is el
TR st BT 2R 1 | b ) A e 2 (2 Sl e A A
VE IR 25 R3] & FE T B, Pl “—%m
V£ RIS SEEILRS AR 1 ) 2 AN 25 0 1D B R

SRANZECTRE T S TR i — b b A
FERMS, W IR SRR P ot 2 BRI R &
)(Poly-DA) BB eSO 0 7K 2 45 ) B 2R I A5 T bt
FANHEZ(PBA-DOCA) RIS AL 244 5 7K 14 Fi] 25 25 (DO X) f#j
B A RRAE — S, ERPEA AN N AR AR
/7 AE AR R, KA ERN 22.4%. RHKLE
pH=7.4 I [¥] '"H NMR 3% & iR, PBA ZK3F E 62447
% 0 M 7.80~7.87 48K 7.50~7.73, 1M DA HIMLZA1H 6
M 6.70~6.85 A5H 6.53~6.58, 2 BT R i 4k X 77 AE .
FHAE A 10 mmol/L 7 2 B AAFR 70 H08 10% iR 4
MiE(FBS)H pH=7.4 (MR T E 24 h J5, DOX

B 11  Si-Dox@HA 44K 45y il 25 K H FH T HyO, TR Dox G F s i D)

Figure 11  Schematic illustration of preparation of Si-Dox@HA nanoconstruction and its H,O,-responsive Dox release process
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Figure 12 Schematic illustration of formation process of ETO-loaded CCLMs and its pH- and Redox-responsive ETO delivery
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Figure 13 Schematic illustration of formation of host-guest complexation between a-CD and PBEM as well as its dual stimu-

li-responsive drug release process
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