Sd TR TR (A RAFIR)

2014 57 A JOURNAL OF SOUTH CHINA NORMAL UNIVERSITY %46 K 4 3
Jul. 2014 (NATURAL SCIENCE EDITION) Vol.46 No. 4

XEHES . 1000 - 5463(2014)04 -0001 - 11

FUGER: —WRETEEZSEH SRR MK

X, R T
CHERIITA KA DT DR WO A AT AT 000 TR 5P BEZ PR P P25 S0 T H R =528 1 M 510631)

WEBECERARFARRENRABAZZ — BARETFZATRENDH R BT EARAWEANE. &
b % 2 ¥ ( Graphene Oxide, GO) & —f iy 8 25k R F DL B R HE 7] 7 i b — sk 40k A0 H, P E R R 4
WHGAREHFEWNERE ALK ETER, BAMEWELER,COLLESLFRAR T IR T ZX
. XERT GO 1 N — Ak 37 AL 8y 41K D W7 367 R A A JE AT 7 T B B

K AT BN BAE; FEIT; BRI ARG

hE 4 %S:0613.7 XERERERRG A doi: 10. 6054/j. jscnun. 2014. 06. 101

Grapheme Oxide: A Novel Nano-Theranostic Agent for Cancer
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College of Biophotonics, South China Normal University, Guangzhou 510631, China)

Abstract; Cancer is now one of the leading causes of mortality that has become a serious threat to public health.
The applications of nanostructures in cancer diagnosis and therapy show promising prospects. Graphene oxide
(GO), which is a novel one-atom-thick two-dimensional carbon network containing carboxylic acid groups at the
sheet edges and hydroxyl and epoxy groups on the graphitic plane, has received considerable attention due to its ex-
cellent physical and chemical properties, and potential applications in multidisciplinary. Herein, the applications of
GO as a novel nano-theranostic agent in cancer research are reviewed.
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Figure 1 A schematic model of GO-based FRET biosensor
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Figure 2 Intracellular growth of gold nanostructures and their SERS activities to human lung adenocarcinoma epithelial ( A549) cells
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Figure 3 GO-based SERS imaging of cancer cells
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Table 1 A brief summary of typical GO-based nanocarriers and their delivery performances
Nanocarriers Stabilizers Drugs Loading ratio Release ratio Targets Ref.
NGO-PEG 6-arm PEG SN38 ~0.1g/g ~30% HCT-116, OVCAR-3, USTMG, MDA-MB435, 30
MCF-7 and MDA-MB468 cells
NGO-PEG-Rituxan ~ 6-arm PEG DOX -- ~40% Raji B cells [29]
NGO-PEG mPEG-NH, DOX 142.5% 68% EMT6 cells, EMT6 tumor-bearing mice [86]
FA-NGO-PVP PVP DOX 107.5% ~60% Hel.a cells [87]
FA-NGO-SO,H Sulfanilic acid ~ DOX&CPT co-delivery >400% ; ~4.5% ~35%; ~17%  MCF-T cells [88]
GO-CS Chitosan CPT ~20% ~17.5% Hep G2 cells (3]
pDNA 4(N/P ratio) -- HelLa cells
FA-NGO-SO,H Sulfanilic acid ~ Chlorin €6 - - -- MGC803 cells [89]
GNC-rGO -- DOX 91% -- Hep G2 cells [90]
GO-Fe;0,-FA -- DOX 38.7% 24% SK3 and Hela cells [91]
GO-PEL PEI DOX - - - -
Hel.a cells [83]
siRNA 20( N/P ratio) --
GO-IONP-PEG 6-arm PEG DOX ~220% 50% 4T1 cells [92]
GR-PY *-Chol PY *-Chol TmC - - - - A549, Hela, HepG2, NIH3T3, MCF-7 and
MDA-MB-231 cells -
NGO - - MB - - - - Hel.a cells [82]
NGO-SS-mPEG mPEG-SS-NH,  DOX -- ~55% Hela cells [94]
NGO Pluronic 127 methylene blue 22.7+0.6% 80% HeLa cells, Hela tumor-bearing nude mice [84]
GSPI PEG DOX (1.272£0.11) pg/pg  17% U251 glioma cells [95]
Tf-PEG-GO 6-arm PEG DOX 115.4% - - C6 glioma cells, Brain glioma-bearing rat [96]
P-gp-GGN Chitosan DNR 32% -- drug resistant leukemia KA cells; KA tumor- (o7

bearing nude mice

HCT-116 ; human colon cancer cell line; OVCAR-3: human ovarian cancer cell line, U87MG: human glioma cell line, MDA-MB-435, MDA-MB-

231, MCF-7 and MDA-MB-468 ; human breast cancer cell lines; Raji B: human lymphoma cell line; 4T1 and EMT6: mouse mammary carcinoma cell

lines; HeLa: human epithelioid cervix carcinoma cell line; Hep G2 ; human hepatoma cell line; MGC803 ; human stomach cancer cell line; SK3: human

breast cancer cells; A549 ; human lung adenocarcinoma epithelial cell line; NIH3T3 ; immortalized mouse fibroblast cell line; U251 : human glioma cells;

C6: rat glioma cells; KA : drug resistant leukemia cell line. DOX; doxorubicin; CPT: camptothecin; GNC: Gold nanoclusters; TmC: tamoxifen citrate;

MB: molecular beacon, a hairpin-shaped DNA with a self-complementary stem; GR-PY * -Chol: graphene/cholest-5en-33-oxyethyl pyridinium bromide

composites; GSPI; targeting peptide ( IP)-modified mesoporous silica-coated graphene nanosheet; Tf: Transferrin; P-gp-GGN: monoclonal P-glycoprotein

(P-gp) antibodies loaded graphene-gold nanocomposites; N/P ratio: nitrogen/phosphate ratio; DNR: Daunorubicin.
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