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Abstract: Although indocyanine green (ICG) is a promising agent for tumor imaging and phototherapy due to its unique properties, their extensively
application is limited because of short half-life in vivo and low bioavailability. To solve these problems, a novel polymeric ICG delivery system was
fabricated for effective ICG delivery and tumor imaging. Firstly, a cationic block polymer(PPEGMA-b-P(DMAEMA-co-TIBMA))was synthesized,
and the ICG nanoparticle was prepared by electrostatic interaction of PPEGMA-b-P(DMAEMA-co-TIBMA) and ICG. This ICG nanoparticle have
a diameter of 55 nm and present good biocompatibility. In addition, the ICG nanoparticle can enter U87 cells effectively observed by confocal
microscope. In vivo experiment demonstrated that this ICG nanoparticle can deliver ICG to tumor sites effectively. Overall, it is a promising
strategy to deliver ICG to tumor sites by cationic block polymer through electrostatic interaction.
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BIIEEE(1C6) 2—MEMIBAY BIFAOEIINE AR, T
R AT R &I RAT S M"Y, BRICCERE
EAYEER (FDA)MERFIRHEII G, ATMEEERL
FEEANA1502/1807), REZWHMMAE, MTSHEIEHE
BT AR, PRI T HIZMR A,

EERMEIKRRN CEER, PKAYERGRZI T
SIRIEE, KR LUK R ER B E AT 138 5 B AR
(EPR)RIR S AT SIS, SIS AhE o aniem™,
— R TR (B, mEar=g". NI ARE"
%\ EHALATAYMNEREE. EEMEBUNER, EhRs
MK TR T EEIE G R, SEW. EYRS SRR
TRFAMMERY, FEit, BRI CCEEM NI ] EARE
SRR, BEEMISTU LM, (#ICGHII 2R,

B EEERANBRAYEEAKTNE—HEERENA
%, HENRERLEKETHRT, EEENAFINSS, BB
M AEE""Y, BFICCHFHERIMEBRES T, Al
M, EF, RITBIHET —HEHEETNRRERS
W s R E AR T —FRSYEIXICCHREN, BT
SEIICCHBMBXFMEBR KRG, ZRTICCHKTHMR
. VIR LR T R ER (L B B TR AR R

2 BEMAE

2.1 BXxHBH BRFEFRFBRBZC_ESEFPH (PPEGMA,
Mn=500), 4-BE-4-[[(+ ZIEHE)HASEE | HE]LE
(CDTPA), BR-ETH(AIBN), BERER _FSEZE
(DMAEMA) f1— & AHFME B F Sigma-Aldrich, 2-(2', 3', 5'-
SHRPREE) RERER ZE(TIBMA)RB ST 5 2 & i,
2.2 PPEGMA-b-P(DMAEMA-co-TIBMA)BI& R % PEGMA
(2.41 g) SBRRATZE7IF (5mL) 1, FAEH AIBN (7.9mg) FICDTPA
(97.2mg) MEBZERR. BZRAYHES30 HlssE, HE
TO°C TR 24/, BRERENTENAZERH, BIS
DUEESTU R H S TI25K15PPEGMAK S FEES I,

¥ PPEGMA-CDTPA (0.5g). DMAEMA (0.55g) « TIBMA
(0.92g)#1 AIBN (3.28mg) BT &K (4mL) H. BZRE
WE T30 HRE, HETOCCTRERE24/NN, BRNK
BINAEITENZHT, BIEORE T EYHESTIZRE
PPEGMA-b-P(DMAEMA-co-TIBMA),
2.3 ICGHE AKPHMHFRRIE ¥5mg PPEGMA-b-
P(DMAEMA-co-TIBMA)EF K, REERMRS FH1ImgH|
REZ(CCAAR)EN, ZBHMELh, BA3500FMEHBER
1R, WEREAEKEEERER, HXTRNHERNESHR
TS LB S E
2.4 ICGHKFRINEMEAENR BIMTTENEICGHK
FHITUST( A BEZRFEAR)WARSE, , BUSTARLL
5X 103 MR /FLIEFF 967k, FA100uLE10% FBSH
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DMEMEBEFHE, 3T CEFTIR., BEFLTNEFEERAEREK
FRHEERRKRERN ICGHAFHDOMEMERE, HFEMT24/)
N, 2E, BEPNEFREFIRNI00uLEEREN0.5mg/
MLEIMTTEIDMEMIBARE, FHEHAMEITCTHEIEFR4/N, 4
NG, K& MTT RIEFES#RA100uL DMSO, ERMY LiE
FENLE 595nm BRFAE, FIERTA (X £5)o (n=3)o
2.5 ICGHK BRI SUSTAIRMBEER KUSTAMIZFNTE 4 7L
Lab-TekDZEEWH R (EFL5X 105N AAE), £EAH0.5mLE10%
FBSHIDMEMIZAFEM BT IR, ARERERE, MASEICGH
ICGHR TR MIEFEEITCIEFR4h, ERIEFRE, B PBSHE
ME=ARHBINZEREIRETEMIEIS . FHADAPI#HIT
MEZEE, HERARBREEREMNE,

2.6 ICGHKBRIEEEER NI BEiTIFUSTHA(1X 106
M) FF R RBENAN, REEE/NE. FHEARIZKE
K24 60mm’E, BIBHNDR24E, S4H6R. ICGIICCHNK
FRDEE ERBCES EVNREAR, EARRNESED /YR
HEEBGEMNR HEEEDNRARN S .

33t ¢
3.1 PPEGMA-b-P(DMAEMA-co-TIBMA)BI& R, PPEGMA-b-
P(DMAEMA-co-TIBMA)&:3d 7] 1% N % - W 3¢ 55 5 7% (RAFT) B & 89
BiEHE, HEMBEERNE LR, &% UCDTPAN %L
¥ PEGMABIRAFTR & HI&E T AN FiE%EFIPPEGMA, AR
LPPEGMAA AL FiE4 57 DMAEMAFI TIBMAX B2 B /R %
ERER S 4IPPEGMA-b-P(DMAEMA-co-TIBMA),

BT RS ERIE(GPC)FIH-NMR JEBB T PPEGMA-b-
P(DMAEMA-co-TIBMA)BIRIh & R. TEER2HRILIBAZE A LA
BN REMBLE, BiEFISD T ESPPEGMA-b-P(DMAEMA-

co-TIBMA)FPPEGMA., DMAEMAFITIBMAMIE &S FIH10.
41%016, FIF 1H-NMR FIGPCitEFi18PPEGMA FIPPEGMA-b-
P(DMAEMA-co-TIBMA) 5 F B MR 1R,
3.2 ICGH KRB FRRIE PPEGMA-b-P(DMAEMA-co-
TIBMA)EA A KRR EFDMAEMATMHIER, ICCMNREEHEE
HEMEHE, Bit, FAEKRPETE PPEGMA-b-P(DMAEMA-
co-TIBMA) M ICGRE, WA LLBEAEMEE/ERIRRT ICGH
KEKL, HHPPPEMGAMI FHATRNEE, MEEEMRTE
KRN ELIRM, KRBT E, TRBHNICGHFHEERN
P(DMAEMA-co-TIBMA) B2 4K TR B A%, 18T s B GY
MRICG A TR E R 955nm,
3.3 ICGHKTRIMNEIINRIE RFNEYERERAXTNAT
ERRGENEESHS, Fit, EMFBMTT ENEICCHKFRL
Xt USTAHRERIE I, ERKA, ICCHKRTN AR BRiIFEYE
A, ENRNRECEARASFEMmMUSTAMMNEEE,

tesh, FAREEZERTICGHAKINSUSTARNMEEER,
BRI CCHAFRFMUSTAREMNEI h, RAEFEAEREER
BURTICGEARRNMN DT, LIERKRIE, ICGHKFRLIAT L
BIFHEXICGEIVSTAMER, HEHFENHETHMEF,
3.4 ICGHKTRINEAMBERES FHED R GE
RTICCHARBRETR/ DB ARV DB MEMBIUNETR, 4
ROA, ZNERCES24 hig, ICGHRERIRA] LUEXICGEIMPES
fiI, RIMPERIRIERE, MERIMAYICGNIE LR MRRHIST,

®R1 ERAYH S FR(g/mol)
sample Mn(1H-NMR)a Mn(GPC)b  Mw/Mnb
PPEGMA 5000 8010 1.25
PPEGMA-b-P(DMAEMA-co-TIBMA) 21245 14344 1.52

7: aDetermined from 1H-NMR. bDetermined from GPC (THF).
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