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Preparation of colchicine ethosomes containing TPGS and in vitro transdermal
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Abstract: Objective To prepare and optimize the prescription of colchicine ethosomes containing D-a-tocopherol polyethylene
glycol 1000 succinate (TPGS) and to investigate its feasibility as a carrier for transdermal drug delivery. Methods The colchicine
ethosomes containing TPGS were prepared by the injection-sonication method. And the encapsulation efficiency (EE) was determined
by minicolumn centrifugation method. The prescription of ethosomes was optimized by uniform design with EE as the evaluation
index, and the physicochemical properties of the optimized ethosomes were investigated. Characterization of the vesicles was based on

particle size, Zeta potential, entrapment efficiency, and transmission electron microscopy (TEM). The transdermal permeation

Yeks HER: 2015-07-01
EEWA: LAY “333 BRI LR BT (2011111-2651)
TR RN KW, WL, O o R 2HmaL. B L2, Tel: 18351895663 E-mail: zyn5663@163.com
«EEEE WA, WL, PR, WLZE S, BERO TR 2RI B L 2
Tel: (025)85639640 E-mail: jjm405@sina.com
ki, FE, RIBFSURL, BFSUOT RN 25 AR . Tel: (025)85637805  E-mail: davidpharm@aliyun.com



* 3656 ° X ]

Chinese Traditional and Herbal Drugs 3 46 % 3524 3 2015412 B

characteristics of ethosomes, colchicine 30% ethanol solution, and colchicine ethosomes containing TPGS were compared by using

Franz diffusion cells. Results The optimized formulation was as follows: The contents of soybean phospholipid and TPGS were 350

and 50 mg, respectively. In addition, the concentration of ethanol was 36.44%. The average EE, particle size, polydispersity index, and
Zeta potential were (74.71 + 2.18)%, (89.6 £ 3.5) nm, 0.201 + 0.008, and (—34.6 + 2.7) mV, respectively. The in vitro experiment

showed that the transdermal flux, permeation rate, and skin deposition of colchicine ethosomes were (64.49 + 5.61) pg/em?, (2.84 +

0.23) pg/(cm*h), (128.22 + 11.64) pg/em?, and the transdermal flux, permeation rate, and skin deposition of colchicine ethosomes
containing TPGS were (91.36 + 7.11) pg/en?, (4.73 + 0.38) pg/(cm>h), and (182.84 + 14.37) pg/em?, respectively, which was

significantly higher than those in ethosomes. Conclusion The colchicine ethosomes containing TPGS show high EE and obviously

enhance the percutaneous absorption of colchicine, which might be a potential carrier for transdermal drug delivery.
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TPGS (B), and blank ethosomes (C)

HPLC of colchicines (A), ethosomes containing
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ZABUERIE Zeta BALMNELER (X £5,n=3)

Table 1 Determination of EE, particle size, polydispersity index, and Zeta potential (X %5, n =3)

FE i {0E%/% SEERI4E/nm EAINICIE Zeta HEAT/mV
L0 K KA R e T A 58.26+2.32 117.3+4.7 0.41340.014 -2634+23
& TPGS KK ALBEE 4 74.71+2.18" 89.6+3.5" 0.201+0.008 -34.64+2.7

FEEAOKAIBEREE B L T P<<0.01

P <0.01 vs ethosomes
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Table 2 Test and results of uniform design

e A/mg B/mg C/% A3 %%
1 200(1)  35(2) 354 69.56
2 250(2)  45(4)  30(3) 71.83
3 300(3)  30(1)  25(Q2) 62.48
4 350(4) 40(3) 20(1) 60.27
5 400(5)  50(5)  40(5) 74.71
#x3 HEDHE
Table 3 Analysis of variance
HEXRPE  FHFM O AME F BN
FIERE  152.078 3 6466  P<<0.01
P4 0.008 1
sy il 152.086 4

Fon(3,1)=5403

RT3, fRIETTRER Y=-0.146+
3.134 C—0.043 C*+0.378 B, r=1.000, F=6466.
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Fig. 2 Size distribution (A) and Zeta potential (B) of

colchicine ethosomes containing TPGS
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Fig. 3 Transmission electron micrographs of ethosomes
containing TPGS (A) and ethosomes (B)
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penetrating through mice skin from ethosomes containing

Cumulative permeation curves of colchicine

TPGS and control groups (X s, n =3)
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Table 4 Permeation parameters of colchicine ethosomes containing TPGS and control preparation (X £s, n = 3)

JJ(ugrem >h ) OJ(ng-em™)

205 0,/(ug-em?)
FRAKALTE 30% £ B 27.91+3.03
W 3R A AL B S A 64.49+5.61
5 TPGS FKANGREE T4 91.36+7.11

1.38+0.11 105.17+ 8.12
2.84+0.23 128.22+11.64
4.73%0.38 182.84+14.37
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