HE 3 ATLVE W, RHIEREN Y #0% 10 h
KPR NA 60.17%, RIWENTY HEEL 10 h 52
PR TR ATIE 93.15%. FHICTT L, SR IE & T
PHOE R 2l R BB AT I i& Ay ik, A
WGR S m) 7 0 T (PR, H R A LT
SAC R IUFLE R 29T M
2.5 HT SAC B LR RRE 29 B R A

W AT 35 A6 R AMFLBRE IR AR H I )& T 4 ik
AT RN S0, AN AR A TR, —
Z%. Higuchi J#£. Ritger-Pappas /7 FEH1 Weibull
TR 5 FECERIRRLE, AT 2816 2 L B R R A
SNBEAIFT G — ORI, WK 3.

F3 P ETRIENT AT BB R SME B (n=6)
Tab. 3 Different equation fitting the microemulsion gels of

breviscapine in vitro release(n=6)
S Ji R 7

THITE 0-0.048 9++0.477 8 0.846 5

i R In(1-Q)=—0. 210 1/-0.440 2 0.958 8
Higuchi /5 & 0=0.21337"%+0.2737 0.914 8
Ritger-Pappas J7 In0=0.323 11nt-0.791 2 0.918 2
Weibull 75 4 In[1/(1-0)]=0.627 4In+=0.559 2 0.955 6

3 it

Shy AL P T R A A5 A, ARSEER N E TAT
Te B AERIERE A TP RS, B3k + PBS
(pH 6.8)1F AR o BB Tt iE T 48 91
SO, H TR AL 2R TR IR A A

KT A R FLERR S AT AL F % o/w
RWILIE, TR RS . 2
BN FLE I I R R RS . TR SRR B
HEN ML i A3 R I AR, BT AR S50 0]

PFLBEHE FIBEAT T PR SNBE TR 1 %5 5%, Xt JLRE
JEHLIBEA TR 0 o

Tl LG 79 AR JRCE S B G Ho 48— I T s
ARSI 5T AR A AT IR AN S i) 3B AT VR R 2 P R
RIS, 25 RORBR T B R &N 3 A A5 K
YR TRCE R B TR BT k. RHIE
[ ATVAI , PlFLRERE 5 BT A% A D> R TR
JAEfn, 25 WL T T i R AR N D R R
B e, IR ENTAR Y AR KRR
HI T IE TR N AT (0 25 IR ERR AL/, A3 RE 2
A /N s RS B EATVE RS ST R B
5 R BERA P, Ui 254 AL B
HCRRE TR T, A 52 2L Bt A RURE A J5 18] 1)
FUSCIRBERRE I 42, A5 Bl i 25 1F Bl D
YR TBOE AR R
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Preparation and in Vitro Release of Functionalized Graphene Oxide Loading Fluorouracil

FANG lJialong, XU Jun*, ZHANG Yanwen, LIU Yanhua, HUANG Limin, HU Yue(Pharmacy College, Jiangxi
University of Traditional Chinese Medicine, Nanchang 330004, China)

ABSTRACT: OBJECTIVE To prolong the release time of 5-Fluorouracil(5-Fu) in vitro, B-cyclodextrin(f-CD) was used to
functionalize graphene oxide(GO) and then loaded with 5-Fu. METHODS By using a modified hummers method to prepare
GO, and the resulting GO could subsequently be esterified with B-CD to afford the B-CD functionalized GO(GO-B-CD). In
addition, In vitro release of functionalized graphene oxide loading fluorouracil(GO-B-CD-5-Fu) could be determined by high
performance liquid chromatography(HPLC). The structures and morphologies of GO, GO-B-CD and GO-B-CD-5-Fu were
characterized by ultraviolet-visible(UV-vis) absorption spectroscopy, Fourier transform infrared(FTIR) spectroscopy,
Transmission Electron Microscopy(TEM), Scanning Electron Microscopy(SEM) and Raman spectroscopy(Raman). RESULTS
GO-B-CD were prepared and characterized successfully. GO--CD had a high drug loading capacity for 5-Fu, with a loading rate
of 105%. The results of HPLC analysis showed the burst release effect of GO-B-CD-5-Fu was weakened in a gradient-release
pattern,and the elimination half-life (7;/,) was (4.5+£0.08)d. CONCLUSION GO-B-CD was successfully loaded with 5-Fu and

resulted in increase of the release time. Furthermore, GO-B-CD-5-Fu had a 324-fold longer 7}, than 5-Fu.
KEY WORDS: functionalized graphene; fluorouracil; nanoparticles; in vitro release

5 2011 4F (P BAESVHEYSY B, MW
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ik TEMEELS 255 n) il

H 2004 4 Andre K.Geim fif 7% /N B K%
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AR B-CD X GO BEAT Ih gL 153 2 Thi
A S50, AR - A A S0 4y 1
YK EHGO-B-CD), FFF 56k 5-Fu IR,
GO-B-CD HABKMILLRTIF, X 4Pi 78R
B, AR T B-CD A2t M, REls]—x
MZZREAEH .

1 LEEFAdr 4
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7 B E5(TEM, HA JEOL A7]); Nano-ZS-90
Yy IR ST RE BEAX (B 1B By 2R SCAER AT FRA 7]
7 2L ARG A (45 [ Bruker A Fl); Agilent
1260 BEAH 4 (3 1 Agilent 23 H])o
1.2 30 & 2
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2 HE
2.1 GO 4%
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gk 43 &FlMA%FMA2mLm%ﬂﬂKﬁ
200 mL ¥K7K, 4K&2% N 15 min, E#dhuE. 733
I%“W%um RIR 200 mL. M ZE7K 200 mL. &
B% 200 mL. M 200 mL &UE% 2 . Fifdr =4
B 40 CHAEFHE 0.5 0, B33 GO.

2.2 GO-B-CD [l %

B 1.5 g GO %1 50 mL MEIE#E A 4 h, #4 A
W 2] 250 mL = . B 30 mg 4,4- — F AL
it 5 (DMAP) . 50 mg NN’- 38 LB — W i%
(DCO)PUIA S Bk =100, ££ 30 C4AF T &M
2 ho X 4.5 g B-CD A2 _F3k = i, FHilh 42 60 C
SN 24 ho HHIEAFHL A, KR 2%ERIRUKIK . 4%

AT, MRS B E A, KRR A, 77
N 68%-
2.3 GO-B-CD-5-Fu [ 4% e 3% 24 R I 52
2.3.1 GO-B-CD-5-Fu [f1iil %  H{ 20 mg GO-B-CD
R T 100 mL BZE/K T, T 40 CTHEA 4 h(60 W),
¥ 100 mg 5-Fu 2| FAREEHE T 40 CTHIS 6 h
(60 W)o SRJGHGEIZ A Ly I IERR LAY,
HAERIME AR IEHH 5-Fu EFEOKE, B
TN R E o

2.3.2 GO-B-CD #HZyRw  FHIAFWREE 2,
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DIILAE 265 nm AL WG EE , TSR BE - FE (R bR
MEZE . Bl 265 nm Kb fWOE R %t KAk
GO-B-CD MR E nf LLAES tH 5-Fu (IROGE, Xt
FEPRHE 2615 21 5-Fu MIRJE, TR,
2.4 GO-B-CD-5-Fu "' 5-Fu & &2 J5ik

240 (EEAAC @ik VP-ODS(4.6 mm X
150 mm, 5 um); VahAl: AK-HEO5:5, H
0.1 mol-L™" MR pH A 3.5); ¥l : 1.0 mL-min';
FEi 40 °Cs AGMEK: 265 nm.
242 ArfEINZHIE HWRsAHECK 1, 2, 5, 10,
20, 50, 100 gL' 5-Fu XMk BEANUJE 23 5530
FE 3k, DUEmA-gERE AR, fbrdEihdk. I
U AN 2 s 3 P 0 S 1k
243 [FICRIREE R RRE 5-Fu o RGOS
B 50% H Bl R 0.8001 g L' kS HX T 404 & ()
HARIE 6 1, R LIk 5-Fu X
1 mL. Z3EHAT I, Ve,
244 FEIWE  KE GO-B-CD-5-Fu ik /i
2 uL K 5-Fu SFHEG 2 pL, AR, $#
“2.4.17 TR LR AR E .
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Fig. 1 TEM of graphene oxide
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Signal A = InLens Date: 5 May 2014
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2pum EHT = 5.00 kv
WD = 4.3 mm

Signal A = InLens
Mag= 5.00KX

o P
E 2 GO(A)f1 GO-B-CD(B)Hy 3 4% w4 &

Fig. 2 Graphene oxide(A), GO-B-CD(B) scanning electron
micrographs
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2920 cm™, 1630 cm™, 1600 cm™ H—CH2 W
;1037 em™ 2y C—O Wit . GO-B-CD: 3 415 cm™
4 B-CD [f)-OH Wi 2 923 cm™ (~CH-),
1030 cm™ (C-O-C)IWr I, & 1 209 cm™ (C=0)
WA i 117 SR PR R RR U, SR WT B-CD LU DA% 21 GO
F. FTIR(KBr)v: 2923, 1250, 1030 cm™. %
RILKE 6.

WAL /%
(SRS

o & S
>

0.1 1 10 100 1000 10000

WREE /%
— N L B
[ Ne e N

=

0
0.1 1 10 100 1000 10000
$if% /nm
4 GO KB IAZA)E GO-B-CD A A2 (B)
Fig. 4 Particle size of graphene oxide(A) and Particle size
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2k A=0.032 3X-0.011 3. &5 5 % W 550 IR W5 0 7
1~100 gL' WSWGEE 4 RRIFLIERR. @it
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Fig.7  B-CD-5-Fu and Functionalized Graphene load
fluorouracil in vitro release curve
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