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Application of FePt/GO nanocomposites in chemoradiotherapy
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Abstract: Objective To explore the potential anticancer effect of FePt/graphene oxide (FePt/GO) nanocomposites in lung
cancer. Methods FePt nanoparticles with particle size of about 3 nm were prepared by a chemical reduction method, and
FePt/GO nanocomposites were facilely produced by assembling FePt nanoparticles to the surface of GO through sonicate.
Transmission electron microscope, atom force microscope and X-ray photoelectron spectroscopy were utilized to
characterize the surface morphology and chemical composition of FePt/GO nanocomposites. The obtained FePt/GO
nanocomposites were cultured with non small cell lung cancer cells (H1975 cells) and Human embryonic lung fibroblasts
(HELF cells), separately, and the cytotoxicity of FePt/GO nanocomposites was evaluated in H1975 cells and HELF cells by
CCK-8 assay. The radiosensitization ability of FePt/GO nanocomposites was determined by colony formation test and CCK-
8 assay. Results FePt/GO nanocomposites were successfully prepared in this study. Within a certain concentration range,
FePt/GO nanocomposites showed significant toxicity to H1975 cells, while keeping no obvious toxicity to HELF cells.
Furthermore, FePt/GO nanocomposites enhanced the suppression of X-ray on H1975 cells growth. Conclusion FePt/GO
nanocomposite is a potential anticancer agent which could be used in clinical treatment.
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AR S A A A A SR ) 5 1 AR RL 2 R 3 nm
FePt 40K UKL , I FH 4 75 0 B 480 T 48 Ak A1 25
(Graphene Oxide, GO) & [ 3 il 5 7K 7 M Fl A= ) A1
250, R CCK-8 1A FIHA A ift 5 Bk 1FA FePt/GO 44
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1.1 SEIGF

A1 5K (>99.85% ) VAR (H.PtCl - H,O) . 4
FoE PN 1 2% (Fe(acac)s, 98% ) IR (CisHsO,, 43 H741) |
T HE (CisHsN, 90% ) 81 & k.44 (NaHB., 96% ) Vi fift
112 (95%~98%) . e 4h PR . 30% WK (FhR
1.2 HAmElE

GO 38 1 Pi3% Hummers 72 3575 . £E 0 CUK/KIA
RUETF K1 g A SR INAR] 23 mL vz,
PEFE 15 min JF A 3 g B SR R B Ak SL i 41, e iy
TREFEHITE 20 CLAT s 9 28 SO Wi A8 Ay s sk, i
Af T %8 35 CIFHERE 2 he BEJS , A 46 mL )25
TRV E 2 2, ITA S mL30%I3UEA K, If
FH 5% HCHA WA A 85 TR Ve L RIA W 2 i, it
A 05 3 UL TE B2 GO

14 0.068 2 g ZWEN R .0.75 mL iR .0.75 mL
TR A 100 mL Jo/K ZEEH, #4451 30 min; 1+
HIRAHAIZ )5, H A 10 mL & 41 £ B 7% i)
(10 mg/mL ) , 4k£EHFE 30 min; BEJS K 0.247 g A
AR T 100 mL oK S, SR ies Ha i =
FRIBGEW B ROV IR K I A 40 °C
F 1 hy )5 s 7 500 r/min 850 JHUE  EAS TR
(40 °C,24 h) 153 Y AW BT BN A FePt 44K ik

4 50 mg FePt Fll 10 mg GO il A 50 mL Jo/K Z i
o, ZERAERE | h, Z 58 4 hy i@ st 10 000 r/min 1)
B ATC/K BRI A5 B P2 FePYGO,
1.3 HEmMRIE

X H & 5 # 7 I % 4% (Transmission Electron
Microscope, TEM, JEOL, Japan ) Fl1J5 ¥ 77 i f35% ( Atom
Force Microscope, AFM, SPM-9500J3, SHIMADZU,

Japan) KM EE FePYGO LSRN o34 o X ARl
1, F-BE 1% 73 HT (X-ray Photoelectron Spectroscopy, XPS,
ESCALAB250Xi, Thermo Fisher, USA ) k6l 22 i fk.2%
BT o

1.4 ZHRESEIE

H1975 2 it 71 HELF 20 ja 24708 + b B B 11 210
JUZE , Il RPMI-1640 $5 5535 5% T 5% CO,,37 °C
IREFRAR D, R TR SR & 10% 0 G 4R I3 L 100
PNFTEFFERM 100 pg HsE £ .

i 3 CCK-8 3461 FePt/GO 44 K 52 45 A1 K} 21
MOEEE o 24 Ik A0 A AR R 2 0% % LS T A 70%~80%
Pk, 57 R T 4 L T 58 % I WS B A L, 227
21 96 FLAR 1 (8 000 A~/FL) , FF LM BE 5 KU A MR
B4 0.2.5.10.15.25 pg/mL #Y FePt/GO; %35 24 h
J&  BALINA 10 pL 9 CCK-8 5], 4k 2205 5 I 4568
1 h {8 A FR 4L (Modulus™ 11, Turner ) I & — R WG
J& (Optical Density, OD) EL & OD{H{Z3T 1. HIXT 40
JAE S AT AN AL BRZH OD /4 BRZH OD K .

i 7 CCK-8 72 Fl-HL 240 Jfd 5 B2 75 Al FePt/GO 24
KA MR B BURE . CCK-8 Bl il i 73y
WA, P 43432 34 FE M 20 pg/mL FePt/GO Al 4 Gy
X SR AR, N MU PR E ) S I . B4 A
SE B AR 2 PAAEFL 100, 100,200,400 . 800 . 1 200
AN TE 6 FLAR D, R BE 5 I ALK B2y
25 pug/mL ) FePYGO K 54K 12 h Z 5 fd
B = e B2 ) in 3 #% (6 MV, Varian, Clinic- Unique,
USA) 7l R B 57 5o 0.1.2.4.6.8 Gy BY X G4k .
Zert 2 SRR E I, AR AT DL 541 i e R s P, 1
JH 4% 1) 22 5 W RERGHA T [ , SRS 1% 25 i 5
HATYe I 114 . i FH GraphPad Prism X {4 47 51
HEZGHRPGEfAMZ, USSRl HEE 3R, 4
VA5 S AL « FrifE 2= .

2.1 MR

1E TEM F WLl FePt/GO 44k 5 & w1k}, Hige i
A RS A g 1 s AR 2RERIE , BARYY
93 nm(FHEAFL ), BEETE GO CREFT k) KM,

/512 & FePt/GO 1) AFM 1%, I a2 Bk
FePtJKR 0k , B AR A 880 .
T FRRT A ] L & B FePt K 0k Y 145294 3 nm,
GO (R E 21 3 nm, J& 342 GO B hNfE—ii.
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Fig.1 Transmission electron microscope image of FePt/
graphene oxide (FePt/GO)
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Fig.2 Atom force microscope image of FePt/GO
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Fig.3 X-ray photoelectron spectroscopy spectra of GO and FePt/GO

2.2 S Y
UK 4 7R , FePt/GO BEMS LS A4 HIAE /N At

F1 HREEXTEERE(%)

Tab.1 Relative element proportion of samples (%)

Sample @ (0] Fe Pt

GO 56.10 43.90 0.00 0.00

FePt/GO 40.45 34.33 14.19 11.03
H1975

0 2 5 10 15 25

Concentrationlug-mL"
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Fig.4 Cytotoxicity of FePt/GO

PENfEE H1975 4HR Y355 ; HANHIBOCREE FePt/GO Y
JEE BN B S5 , 7 25 pg/mL PR H1975 11 201 it
TEPE TR 22 36.8% , 8L 2 (1Cs ) 29K 15 pg/mL
9Kk HELF AR5 132 3] T FePYGO Y52, {H &
1t 25 pg/mL FePt/GO [/E T Tt Hisi/b 1 20% 1) 20 i
TEYE AR TETC RSN (>75%)
2.3 HEtEE

FePt/GO 4K & 45 4 Ak ) B s R an 11 5 T/ o
MIE 5a.b AT LIF 3], 2 Gy+FePY/GO (¥ b 5
20 pug/mL FePt/GO, MR 5} 2 Gy ) &b B 26 Fif JE i 1 v e
VA L Rtid 2 Gy X Bk Ab#EfY /D FeP/GO 5
X SR A BBl XS 2 BB T A 1 400 o) e 4 L 1)
A L Se AT LU Y, JEin FePY/GO Ji JRE 2 %F
H1975 241 Jfd (1) 41 1 R85 B 56 RS I N FePy/GO 4H 1)
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Fig.5 Radiosensitization of FePt/GO nanocomposites

a: Colony formation; b: Single target and multi-hit model to fit the survival curve; c¢: Growth inhibition of H1975 cells treated with FePt/GO

nanocomposites before or after X-ray irradiation.
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