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Design and Synthesis of Nano-Polymer Prodrugs and Their Applications in Breast Cancer LIU Xuan-yi,LU Jia-jie, ZHENG
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Abstract ; Cancer is a critical global public health problem.According to the latest statistics of global cancer data published by the
International Agency for Research on Cancer of the World Health Organization, female breast cancer ranks second in the world,
accounting for 11. 6% of the total number of new cases.The conventional clinical treatments of breast cancer still have problems
such as low bioavailability, great toxic side effects, and easy drug resistance. Nano-polymer prodrugs have emerged due to their
unique advantages such as high drug loading rate,low toxicity and side effects, efficient targeting, and real-time controllability.In
this review,the advantages and classifications of nano-polymer prodrugs were summarized ,the design of synthetic routes , stimulus-
response pathways, active-targeting characteristics,,and their applications in the treatment of breast cancer was introduced, which
gived the researchers some insight into the mechanism of nano-polymer prodrugs to optimizing the design and application
strategies.In addition , this review discussed the prospects and challenges faced by nano-polymer prodrugs in the treatment of breast
cancer,in order to provide valuable references for the clinical applications.
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il VA AL BRI DO RE SR AE R R, Y
M g A A PR SR SR
AR RINAY YT 5 R UL IR TRCR

TEAS SRS BTG T H , Fi2h B 0 T 52 31 1 A
R I T2 7 —Fh 254 73 1A B A BG PR
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Tab.1 Nano-polymer prodrugs for breast cancer therapy

%) REWiy LIEEESITE
DOX PDOX/IR825 Breast/Liver [ 12]
DOX DiR-DOX-PEG TNBC [13]
DOX PBA-PEG-ss-PCL-hyd-DOX TNBC [14]
PTX,DOX PGA-PTX-DOX TNBC [9]
DOX TPGS2000-DOX Breast [15]
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Fig.2 Preparation process and mechanism of

FA-SeSe NPs as nano-polymer prodrug"'”!
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Fig.5 GSH response mechanism of disulfide bond (a) ;
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Kim 5555 A T —FoT 0 o B 4 e i
M. DNQ 5 A& 1fii 1) poly ( ethylene glycol ) -block-
poly-l-lysine ( PEG-PLL) ( PEG-PLL-DNQ) , H: 4%
A BKPEGH DNQs, AT 7E AL 0 N R G Y+
fiE 1 BYAHRB DNQs Z ] 72/ ar-mr HEBUR AR,
i AR A S JRTET , Z2 75 /3§ ( Docetaxel, DTX)
T8 BUAFAE T A AN K JIORE | T 7 16 J S ik 52
RGP Al P PR
2.2.5  XURPAOKR RS YITHTZS

1 B — SR 1 M SR G A K A S, 2
M) 17 SR T L 20 o ) 7 SR L B SR 2Y
e A Y RE SRR, A0 pH A1 ALIR )5 pH

FIRE pH FIEE | S AL I ISR LA ROS U
PESE RO T e e 25 W R R RO

Wang % it 7 —Fh3EF NIR W) Ak
1 8 4%5 ( Graphite Oxide, GO ) F1 28 Mt i -fie 5 3 1
JE 5& F68 ( Polyamidoamine-Pluronic F68, PPF68 )
Z Il i Se—Se I, NIR 't #8051 Mol W 35 &
(Indocyanine Green, ICG) FIfbJ7 254 DOX 1E N
AT R . CO-PPF68 il it EPR &0 $lik
PR FRAL, PPF68 kG fl 3L Y 1CG H DOX F2HiT %
B i NIR HOLIR A S 248 ROS 77 Al Se—
Se HEWIZL | SZHL DOX A AT F PRI,

2 2 UM T R T R T AN [ SR e 1
AR RS WIHTEY

T2 ARSI R R 0K 3R 5 W2y

Tab.2 Various types of stimulus-responsive nano-polymer prodrugs

T e iy A A e REWIniZs SCHik
Risa-N R?
it Ny PDOX/IR825 [12]
RZ
i l/N\ R?
435 RS mPEG-PBLA-PVIm( PPBV)-PTX-CUR [37]
RZ
R® R*

AR RS, ><O,Rz PCurc 8 [38]

% - 0
I 31 i AR HDO-NPs [39]

poly( ethylene glycol ) 3400-aconityl linkage-poly ( l-glutamic acid )
e R \N\ 15-poly (1-histidine ) IO—pol}./( l—lf.eucine) 10 and .Ly.PPpoly( ethylene [40]
NH glycol ) 1100-poly ( 1-glutamic acid ) 15-poly ( 1-histidine ) 10-poly ( 1-
leucine ) 10-DOX
R' O
[iiitg OWL{}/RS QT-CA-CS-DOX [41]
OH R?
T Risg-S<po B-CD-b-P ( CPTGSH-co-CPTROS-co-OEGMA ) ( CPGR) [42]
Ak SR R X ki Risg-S-g-R? DOX-SSS-DOX [30]
724 Risg/Spe Bi(mPEG-SeSe) -PCL-DOX [43]
0 .
) P (oligo[ ethylene glycol ] monomethyl ether methacrylate
&l bk

R L T Rl/lkSRz [ OEGMA ] -co-BUF-co-Oct) [44]
WA ROS B RS PPS-PNIPAm-DOX [45]

3 EHEEMAKRBEWAILY
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TRYT R AL FH AR G0k RS YT 2 A8
i B e A S ) R 25 W0 o 4 B R 4
250075 B HEE L E O TR 4121 S0 AR BT A
FEL A5 | M A A HA RO S AT AR T B
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