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Studies on high-efficiency loading, sustained-release and permeability as
transdermal delivery of graphene oxide to docetaxel composites
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Abstract: Objective To synthetize the new-type GO-DEX-B-CD/DOC and Fe304/GO-Na/DOC inclusion compound, and study its
high-efficiency loading, sustained-release and permeability as transdermal delivery for docetaxel (DOC) composites. Methods The
concentration of DOC was determined by high efficiency liquid chromatography. The high-efficiency loading, sustained-release and
permeability as transdermal delivery of GO-DEX-B-CD/DOC and Fe304/GO-Na/DOC were studied, and the encapsulation efficiency
and drug loading of them were determined by centrifugation. The GO-DEX-B-CD/DOC and Fe304/GO-Na/DOC were applied onto the
female mice skin in vitro and in vivo to develop the permeability of them. Results The encapsulation efficiency and drug loading of
Fe304/GO-Na/DOC were higher than GO-DEX-B-CD/DOC, and its slow release property and permeability as transdermal delivery
were better. The results showed that the accumulation permeation amount was (22.512 + 0.715) pg after Fe304/GO-Na/DOC being
applied over 90 h, DOC concentration in skin reached a peak at 15 min by the application of Fes04/GO-Na/DOC. After 5 h of
administration, DOC concentration in the blood of female mice reached (76.886 = 1.232) pg/mL. Conclusion The preparation
techniques of Fe304/GO-Na/DOC was feasible with better sustained release and transdermal effect, which had a promising application

prospect.
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Fig. 1 SEM of GO-DEX-B-CD/DOC (A) and Fe304/GO-
NA/DOC (B) inclusion compounds
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A% 0.5 mL, FHIIWZEKMBEEZA 2 100 mL,
PRGN 20 pL FRRRJE VA WOEAE, s it A,
R 25 I G

FEHAREL DOC E&, NI KRR i
EIRFEY BN 100 20, 40, 60 80. 100 pug/mL [f]
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Cumulative release rate curves for GO-DEX-
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Fig. 3 Cumulative permeability curves for GO-DEX-B-CD/
DOC and Fe304/GO-Na/DOC

2.5 TEAEEREKEESLR
251 FERRH 2RO E B 60 HE L 4 2
M, FIBRILIEE B I HEABE TS, #5%1 d)E
73 3 ¥ Pk GO-DEX-B-CD/DOC Fl1 Fe304/GO-Na/
DOC T~ fe b Ji &8 22 7> H 3 50 (RN 1.00
em?®), #EFFAEHFRAS, 42 HI7E 2. 5. 104 15, 20,
30, 60. 80. 100. 150. 200. 300. 500 min %
B R L 3 R ME SR AR SR B R o 4 B IR BY R ) &
TR, IO 10% M AR 500 pL JXWZEK 5
mL, BB RS e, Z I B O 1000X g
B0 15 min, RO IEEE 20 pL 3R, HPLC
RV B R 25 R R

MESRZE 255, FEANIE I A] SUPR EORE A S
2 “2.27 BURJPEVHE R 5 Bk g, 45
R 4, ke, 78 30 min i GO-DEX-B-CD/

* 2833 ¢
o
—
g \
o8 ‘
! § —— Fe304/GO-Na/DOC
2 F g
1 5 #- GO-DEX-B-CD/DOC
W )
HC 5
* i"i"——iZ——i
L 1 1 1 1
100 200 300 400 500

t/min
4 [EBF GO-DEX-B-CD/DOC F1 Fe3;04/GO-Na/DOC
IR ERLZ (n=3)
Fig. 4 Drug concentration curves of GO-DEX--CD/DOC
and Fe304/GO-Na/DOC in skin (n = 3)
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