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Abstract: [Objective] To investigate the safety and efficacy of phosphorylcholine oligomer grafted graphene oxide as
a drug carrier for transcatheter arterial chemoembolization in the treatment of liver cancer. [ Methods ] Doxorubicin loaded
folic acid labeled phosphorylcholine oligomer grafted graphene oxide ( DOX@GO-PCn—FA ) was prepared. Graphene ox-
ide (GO) and DOX@GO-PCn—FA were injected intravenously via marginal ear vein in New Zealand white rabbits respec-
tively to assess their safety and biodistribution for intravenous administration. Ten male New Zealand rabbits were used to
establishe the VX2 liver cancer model and the tumor characteristics were confirmed by dynamic contrast enhanced CT
scan. Catheter was inserted via femoral artery and advanced into hepatic lobar or segmental artery. Digital subtraction angi-
ography (DSA) was performed to validate the tumor feeding vessels. DOX@GO-PCn-FA was injected through the cathe-
ter to carry out selective transcatheter arterial chemoembolization (TACE). Dynamic enhanced CT scan and pathological

examinations of major tissues and organs were implemented 7 days post TACE to evaluate the efficacy of embolization
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effect of DOX@GO-PCn—FA against liver tumor as well as the biodistribution and safety. [Results] Intravenous injection

of GO resulted in significant thrombosis and pulmonary embolism whereas DOX@GO-PCn—FA of same dosage did not.
DOX@GO-PCn—FA was capable of effectively diminishing the blood supply of liver tumors when applied in TACE.

Pathologic exploration revealed that DOX@ GO—-PCn-FA mainly deposited in the tumor, and no obvious complications

were observed. [Conclusions] GO-PCn presented superior biocompatibility and exerted effective chemoembolization

against liver cancer.

Key words: liver cancer; graphene oxide; phosphorylcholine ; transcatheter arterial chemoembolization
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MPC: 2-methacryloyloxyenthyl phosphorylcholine; AMA : 2—aminoethyl methacrylate; EDC: 1-ethyl-3-(3'~dimethylaminopropyl) carbodi-

imide ; NHS: N-hydroxysuccinimide ; GO : graphene oxide ; GO-PCn-FA : folic acid labeled phosphorylcholine oligomer grafted graphene oxide.
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Fig.1 Synthesis route of GO-PCn-FA
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A gross image of the lung treated with GO; B: HE staining of the lung treated with GO, X200; C: gross image of the lung treated with
DOX@GO-PCn-FA; D: HE staining of the lung treated with DOX@GO-PCn-FA , x200. Scale bars: 100 pm.
E2 GO DOX@GO-PCn-FA Z# kTS EN ST
Fig.2 Biocompatibility of GO and DOX@GO-PCn-FA post intravenous administration



22 RS (RS2 RR) $39%

22 HIEHRVX2FTFEEE

e VX2 JH R A5 i B 25 38 o CT 4148 W i
TERIIE O o 10 H 4% 5 24 i Bl A A, VX2 0
16 CT V- E N R BEIE AR B X5 7E sh &8 1 9 CT
A, Mg e S Toas Ak X, Bk 2 P 5%
b, 5 A o 78 T KD AR B, Ay R Y R
EPe R 3) o B2 H9 G PR I I 51 1 0L
S I WU 988 B AR 47 95 BRAG A, AR A ] UL
Je8 R i1 B T A R RDE B Gl kL, V0T 42 AR
AR(E 3) o FEHE A4 A HE G (0] W% KIR L Y

i 96 40 J, L O SR BB IX LA K T G B ORg I A A
(K3),
23 ZEETMRLITRERTITE

TE I Y DSA 8 8P 5 5 ] O IR s T 4%
PRy BRI RS R AT, A UL ZE GLAH il 45 g i
TES (1 4A) o VX2 I 7E DSA 3 #5141 s 1 LA
K B Wik 5% v Fe 30 R 4R L 220 it 9 ke 1
B T BRI AE S A0 “HERAE” , I 0] U /)N 14 i 4573t
% (K14B) . 4 TACEIRYT I, DSA i 5% 7] Ul Jif 9
I AR b (B 4C) .

A-C: low density lesions, hypervascularity and washout pattern in routine, arterial phase and venous phase of dynamic contrast enhanced CT

scan of VX2 tumor, respectively; D: gross image of the liver cancer showing a fish—like tumor lesion; E: HE staining of the VX2 tumor, X100.
B3 &% VX2 FrEE

Fig.3 Preparation of VX2 rabbit liver cancer model

A digital subtraction angiography (DSA) of normal liver; B: DSA of VX2 tumor showing the tumor vessels (red arrow) ; C: DSA showing a

substantial desrease in tumor enhancement post TACE treatment (red arrow ).

E4 ZSEINRLTRERTIE

Fig.4 Treatment of liver cancer with transcatheter arterial chemoembolization
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A': HE staining image of the tumor treated with DOX@GO-PCn—FA indicating the massive deposition of DOX@GO-PCn—FA (yellow arrows) X

400; HE staining images of the region of normal liver (B), brain(C), heart(D), lung(E), spleen(F), kidney(G), pancreat(H) and small intes-

A: dynamic contrast enhanced CT of VX2 tumor before TACE ;
B: dynamic contrast enhanced CT of VX2 tumor after TACE showing

a substantial desrease in tumor enhancement (red arrow ).
E5 TACE&IFRIERIEZAIEE CT 3
Fig.5 CT examinations before and after TACE treatment
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tine(J) of the rabbits treated with DOX@GO-PCn—FA , respectively, X200. Scale bars: 100 wm.
6 TACERHREFHE
Fig.6 Pathological examinations after TACE treatment
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