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Research Progress on Biocompatibility of Graphene Oxide as a Nanocarrier

YU Wenyingl, YU Chenhuanl, FANG Jiel, XU Junjunz, SUN Jieyin3*(1.Zhejiang Academy of Medical Sciences,
Hangzhou 310013, China; 2.The Second Affiliated Hospital of Zhejiang University School of Medicine, Hangzhou 310052, China;
3.Zhejiang Pharmaceutical College, Ningbo 315100, China)

ABSTRACT: Graphene oxide is a kind of oxygenated derivative of grapheme, as a new type of carbon nanomaterial, it has
various characteristics: high drug loading capacity, high ability of being modified, and unique optical property, thus it shows
great application potential in the aspects of drug delivery, bio-imaging, photothermal therapy, and so on. However, with more and
more researches of graphene oxide in the biomedical field, its biocompatibility becomes a main obstacle for its clinical
application. Therefore, this paper reviews the biocompatibility of graphene oxide in vitro and in vivo, and how its toxicity in vitro
and in vivo is influenced by the surface modifier. Through analyzing the influence of such toxicity on cells and animals subjected
to studies, which is caused by physicochemical properties of graphene oxide, its dosage, and surface modification, etc., it
provides reference for the development of effective and safe new nanocarriers.
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Tab. 1 In vitro and in vivo studies of GO-based formulations carrying chemotherapeutic and photodynamic drugs
N 2 HGR JF/nm o i ) P A SR
GO-CS LRI 536.246.2  MCF-7 4ilfi. S180 fiifJ&i/IN il [32]
GO-RGD-CS DOX 150~170 N 241 Bel-7402. Bel-7402 fif 8 4 B [33]
GO-PVP-RGD R e6” - A B4 MGC803 [34]
GO-1PEG Zﬁi E;Vf} Bk fe 100~400 G R AN USTMG. MCF-7 41l [35]
GO-6PEG-PAMAM  anti-miR-21 10~100 A549 4Hf. A549 fir JF 4R B [36]
GO/DSPE-PEG-Tf  —AHEEH 100~200 NI AN EMT-6. EMT-6 i 81 /N B, [37]
GO/DEX-HT DOX 220~240 MCF-7/ADR T 2 41 jfd ¥ [38]
GO-TiO, Preri R ~100 Hela 4/ [39]
GO-HP-B-CD E3A ~100 Hela 4 il [40]
GO-FA-BSA Jit B4R o 182.0£33.2  /MREMFR =40 BI6F10. MCF7 4Hffi. MCF7 fo R #it i [41]
GO-HA-F68 KICERR ~100 MCF-7 &% MCF-7/ADR 4ilffi. MCF-7 J% MCF-7/ADR T 8 # i, [42]
GO-Cyt-ALG-1PEG ~ DOX 94.7£9.6 A FFE 40 A HepG2 [43]
GO-bPEI-1PEG DOX 100-200 N HT B i 4 A PC-3 [44]

#: RGD-F&EE-H & M- K L2 M: PVP-3K ZMMMg billil: DSPE-PEG-—fli i Wt W F ik £ BER%-SR 2 B 2 000; Tk H: HT-ILL 3K
HP-B-CD-$ 5 3&-B-2AMI Ky ; HA-E W HR; FOS—IAIB DU F68; Cyt-MtiE; ALG-#Me#h; bPEI-ZILR ZIBTNEG: HLloh .

Note: RGD-Arg-Gly-Asp; PVP-Polyvinylpyrrolidone; DSPE-PEG-DSPE-PEG 2 000; Tf-Transferrin, HT-Hematin; HP-B-CD-Hydroxypropyl-p-
cyclodextrin; HA-Hyaluronic acid; F68—Pluronic F68; Cyt—Cystamine; ALG—Alginate; bPEI-Branched polyethyleneimine; photosensitizer.

HAe o A AL BNIG IR o 1EAE, LL GO A 14k
T3 E R FUAE T AR AR P2 RS R I, 38 75 2% B8 2
NAEMIAE R ARFEW, &) B S EUEER A
A R AR B 5 Gy o) 1, XSG 5 Tk — B .
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