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Wi 52 A4 BE AR R PSS B 4 20~120 pg - mL™' (r=0.999 1), F 3 =K & (n=3 ) # 100.2% + 0.23%, f£ #i%
420 000 r-min™', &S B 18] 4 80 min #9 &4 T, 3 R E 90% v b it Fe,0,/GO-NA/DOC £ 4
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Preparation and quality evaluation of functional graphene oxied/docetaxel

SHEN Yu-kun'?, SHEN Yu-pu', PAN Yi—feng’, SHI Chun—hua'"

( 1. Changzhi Medical College, Changzhi 046000, China; 2. National Key Laboratory of Nanobiological Technology,
Ministry of Health, Xiangya Medical College, Central South University, Changsha 410008, China )

Abstract Objective: To synthetize the new—type Fe;0,/GO-NA/DOC composite materials, and evaluate their
qualities. Methods: The morphology was observed by transmission electron microscope. The concentration
of DOC was determined by high efficiency liquid chromatography. The recovery, precision and entrapment
efficiency of Fe;0,/GO-NA/DOC composite materials were studied, and the Fe;0,/GO-NA/DOC composite
materials entrapment efficiency was determined by Low temperature high speed centrifugation. Results: The
linear detection concentration range of DOC was 20120 pg * mL™' (7=0.999 1) with the average recovery ( n=3)
of 100.2% = 0.23%. At a speed of 20 000 r* min~' and a centrifugation time of 80 min, the encapsulation rate was
more than 90%. Conclusion: The preparation technique of Fe;0,/GO-NA/DOC composite materials is feasible,
and the quality control method is convenient and reliable.
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Z K (docetaxel , DOC ) 23897 FLIIE T 11
w259, it AN 225y S4R A1 40 A T 5E iy
T F TR ) 4% T R 0 AR O IR 42
HELTE 22N RO, SO BR A T I R FH o SR kA B
YESR 1 B ), R 2 A 1 RO AR
SRy ER B X 2R R EIE T I 45 2,
A DUHE 5 250 R TT ROR , KRB IR AR R R
S

H T, T2 S8R 2 A AR 2 U
FREFAARE T R A X 2 A B
PRI ST, AT 52 1] FH ZE R PR 4G 1 1) A BRI 5L Fe, 0,
R H KL (Fes0,/GO-NA ) XF DOC #1744 48, il &
15 8 2 M A2 BE A 22 0% 52 5 M B Fe;0,/GO-NA/
DOC), Fxt prfil 15 2 A #H R AL J7 T2 D AT Kotk
JERAEVEATRIFSE o A SR A SRR 2R A A b A 300 i 2
GEREVE SRR IR BN R 2T A, R R R Y
E E,(J[ 12-13 ]O
1 UFE5iKH
IR e

P6B0OA U 155 R4 W AH {8 1% A (3 % 2w ) 5 JEM-
1230 24 3% 5F W Bi ( H A< L JEOL A ] ) ; Sigma
2-16P H3H 43 14 B O HL ( Sigma 23 7 ) 5 B2510E A48
I EZL ALY ( Fisher Scientific 23] ) ; BioMate 3S 74
LHMIEHEEEAL ( Thermo 24 H] s
1.2 ikzy

DOC JFEHZY, 2l ( 3 PR AR e 25 FRA H
L5 DOC-160805 ) ; f1 854, fb274l ( [E 255 Ffk#
A BR AT )5 AR i ali
2 AES54ER
2.1 Fe;0,/GO-NA/DOC fil 4%

AURRILH C 58 i T ZSma RN B 1Y Fe;0,/GO-NA
(g ) 45 BF 52, O B FR B DOC 200 mg, it A #
pH=7.4 MR EE 22 vh i rh (10 mL), I A i Fe,0,/
GO-NA Jf # 75 (I F 400 W, 47 % 40 kHz ) 20 min,
ZIE PRI R A 15 B TR A 20 mg* mlL™
HIRE R Fe,0,/GO-NA/DOC, A 4 CUkFE% .

2.2 ESTHBEE

W1 AR S, FH 2% SRR G Ja i T & H
B L, H AR, B A T A AR OB 5
(80 kV HLFHUINEHET ), WK 1. mERI, 24
PERIE AN, 43 B as o

El 1 Fe,0/GO-NA/DOC HyESEEERK
Fig. 1 The Transmission electron micrograph photograph of Fe,O,/
GO-NA/DOC
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FHEAM36C IS DOC 7E 230 nm Ab A7 7
H R, LI DOC 2 K 4 8 7 4 230 nm,
232 (g REE

{#FH BDS C g #£ (4.6 mm x 200 mm, 5 um ), i3}
A HBE - 25 - 7K (35 : 40 = 25), K % K 230
nm, i 1.0 mL - min™', A& 30 °C, #F £ 20 L,
45 W BURE 5 Fe;0,/GO-NA/DOC F1 %k A& #1 K} Fe;0,/
GO-NA £ 0.5 mL, Il A BUZE 7K Fi B 100 1% 5 , I H
1o R A LT SR I 2, D0 25 SR ] 2 e, Bl
R WA IS ] e T 2490 DOC (14 Y WA IS ), S 25 %6k 24540
DOC A 7= A= T4 o
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FREGE 5 A9 DOC, A ZEIK , 435 il 4 o f: e
& 4 20.40.60.80.100., 120 pg - mL™" 2 L IA K,
SR FH R SO 3 1 R S LA TR TR AR A LA
U TET B A XF DOC Jot 5t vk JE € #4724 Il 13, (0] 15
JiFE
A=28.1C+4.387 r=0.999 1

DOC HeJE L AETLEI A 20~120 pg - mL'o
2.3.4 [N

B 3 21 Fey0,/GO-NA 25 9 384K 43 51 0.3 mL, il
A—EE I DOC, HIXZE KM B, il A BT 2 vk 43
5178 10,60, 120 pg - mL™" AR, = B0 (0 354X
HEREDNAE (n=3), T WIS, g5 R 0L 3R 1, 1A
% 100.2% + 0.23%.
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Fig. 2 Chromatograms of Fe;0,/GO-NA/DOC composite ( A ) and Fe;0,/GO-NA carrier( B )
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Tab.1 The recovery determination

A UEES T g RSDY
(added )/ (‘measured )/ (recovery )/ o
(Hg'mL_l) (ug‘mL_]) % ?

10 10.01 +0.06 100.1 0.60

60 60.08 + 0.46 100.1 0.80

120 120.59 + 1.08 100.5 0.90

23,5 KR

B “2.3.47 T5 AL B 3 S 5 v BE I (10,
60,120 pg-mL™" ), 3 3 = 850 A B AL FE 0.5,
10 h(n=3) il &, 75 H A RSD. [ B, 758 1.2,
3 dELEMERE S LR, IR E H A RSD. 4558 H N
RSD 43 %] 4 0.82%.0.95% . 1.1%, H [a] RSD 43 5l Jy
0.88%.0.98% . 1.2% ., FRIIZ 0y AR iR
FETERF G 2K
2.3.6  ALEPRAL

SR PRV IR e T B 0o il e A 3, R LR A
THRERR,

WEE=( RGP aZisE - REHmZE)/
A EgiE x 100%
23.6.1 ELEHELEE I Fe,0,/G0-NA/DOC 1 mL,
BHTEOEN, 4 CAMHT, 555245000, 10 000,
20 000,30 000 r* min™" 5% 34 B0 60 min, 5 B
TR 35 WO AZE K B 100 15, BUZZ 08K 20 pL
PERE, AN A S5 31 Bk 4 N R R
+S(n=3)4350 (40.11 £ 0.58 ) %. (63.25 £ 0.61 ) %.
(86.36 +0.83) % .(87.21 £0.91 ) %,

B LA 45 3 Rl i, 7R B0 HL 5% R 5 000 A

AL i

10 000 r - min™" i, (LB FEAR, S5 5 M AP LR
I TRRE A VEDL ; FERE A 20 000 A1 30 000 1+ min™
Y S O s S E e T S < =Y Ny N = ST
IEWIA RGBT >R A 20 000 «e min~' A _F#%
A AL AR I R .

23.62  BLEFEAGELE R BT AR AR S o0 B
AL> 20 000 1130 000 r+ min™", B 0> B 6] 43 9135 & K
50.60.70.80.90. 100 min, 5.0 J& BT RE & TR
HEREI A2, 25 R R AN [A] S [E] R, 20 000 F1 30 000
remin’ AR +S(n=3) 705~ (6621 +0.73 ) %.
(86.36+0.83)%. (88.55+0.96)%. (90.36+0.77 ) %.
(90.43 +1.02)%. (90.39 +0.59 ) % H1(69.37 +0.53 )
%.(87.27+0.91)% . (88.91+0.78)%. (90.29 +0.98 )
% (90.36 +0.96 ) % ( 90.56 + 1.12 ) %,

DL g5 SR AT A, B R EMIE T 60 min, 3R
B B0 80,90 1 100 min, £ 35 28 FL A — 3,
WA B O I ] 5 S 80 min. A LS RS
(e N RN 24 ) 2010 AERRALE ",
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BRI 6 Fe,0,/GO-NA/DOC & 441K 0.5
mL, 3 2, 435I A ZE K B B 100 5 1 iEFE AL 3
K FH 1R SO o vk I e e T R, g A U R
J& 4 20 mg - mL™ 1) DOC 2 HLE K 0.5 mL, F W7
IKFRBE 100 15 TESTHERERG I I AR, AMR A
B, RN (99.83+0.56) %, (99.79+0.81)%
F1(99.92 +0.89 ) %.,
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W 45 1) Fe,0/GO-NA/DOC & & #1 KL %5 B 5F:

i FFAE 4 CUKARH, 705175 0.3.8.12,24.48.72 h
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F15.10.20.30 d J7 BORE R BT HE AR 2, 45 R B
7% DOC W& AR Y RSD M 1.2%., #2W] Fe,0,/GO-NA/
DOC B A MBTE4 CHERMFT R 1A H NREE
FE o

3 g

AWFFIHE T Fe,0,/GO-NA/DOC & Ak R
O Rl P SR B BT, PFSESE R AR,
AT AR ATA T, B O R R R RS ST
BEMEE , B A M RPE SN, it R 47

eI, 30X E A A K Fe;0,/GO-
NA/DOC F# AR K Bl Fe,0,/GO-NA B B 47 ik
FEALFE Rk H IR ] T 2590 DOC 9 H RS [,
BN 2T DOC e . 7 RDICR R % B
e SR, Bon h RAFMEE R, ik R
PERRE AR B 2R .

SR ARG I i 3 O VA i A B 3, Sl B R
[vi] Fsf i) 02 o, O Ak IS 45t 4598 . 7 57 33 A 20 000
remin”', BLOBTE A 80 min B R U AL ERR
{HAE 90% L k.

AT HIFUREZS Y DOC $548 T 250
MR A B0 JE FeyO, AR RE, A7 F) T4 25 Wi i 2
AR, LAHATHE M 252 o [, A1 SRR S BRI
P SRR A ek P AT LA 55 25 0 %) A= B R B O
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