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Comparison of in vivo and in vitro Permeation Behaviors of the Ethosome Gels of Testosterone and Its Es-
ters

MENG Shu', LI Yang®, ZHANG Cong', QU Jing’, ZHANG Wei', JIN Ying', GUO Jing', LI Miao' (1.Liaoning Re-
search Institute of Family Planning, Shenyang 110031, China;Z2.School of Basic Medical Sciences, Liaoning Uni-
versity of Traditional Chinese Medicine, Shenyang 110032, China)

ABSTRACT OBIJECTIVE: To compare in vivo and in vitro permeation behaviors of the ethosome gels of testosterone, testoster-
one propionate and testosterone undecanoate. METHODS: The ethosome gels of testosterone, testosterone propionate and testoster-
one undecanoate were prepared. With cumulative permeating amount and permeation rate as the indexes, Franz diffusion cell and
HPLC were employed to compare in vitro permeation behaviors of 3 kinds of ethosome gels in mouse skin. With testosterone patch
as the positive control drug, electrochemistry method was adopted to detect the concentration of testosterone in plasma 0, 3, 6,
9, 12, 24, 36 and 48 h after applying such 3 kinds of ethosome gels on the back of rats, and then pharmacokinetic parameters
were calculated with DAS 2.0 software. RESULTS: 24 h cumulative permeating amounts of the ethosome gels of testosterone, tes-
tosterone propionate and testosterone undecanoate were (234.31 £13.8), (175.63 £41.1) and (72.60 + 15.3) pg/cm’, and the per-
meation rates were (10.25+1.9), (7.64+1.4) and (2.96 £0.8) pg/(cm’-h), respectively. The pharmacokinetic parameters of the
above-mentioned three kinds of ethosome gels and the positive control drug were respectively as follows as cme of (20.19 +2.57),
(17.50 +2.91), (0.23+0.04), (14.97 + 2.12) ng/ml, fi of (2.80 £0.45), (3.36 +0.59), (4.02 % 0.62), (4.20 +0.71) h, AUC, s,
of (13.85+1.96), (13.93+2.13), (0.35+0.07), (11.76 +2.31) ng-h/ml. CONCLUSIONS: in vivo and in vitro permeation behav-
iors of the ethosome gels of testosterone and testosterone propionate are fairly good.
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Tab 1 Determination results of particle size, { potential and

encapsulation efficiency of 3 kinds of ethosome (¥

s,n=3)
il J KB, mg/ml Bif% ,nm { i, mv AHE, %
TR 75 1673498 1352£3.9 90.7+2.7
TPER 75 156.5%3.5 13.81£28 914£29
TURK 75 1205+7.5 16.84+3.6 93.6+22
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Tab 2 pH, viscosity and content determination results of 3
kinds of ethosome gels(X¥+s,n=3)

il pH B, P it mg/g
TR A 6.12£0.05 5210£13.25 3.6240.08
TP BE AR 6.05%0.07 5319+ 14.84 3.72£0.05
TU BB 6.070.05 5504+18.91 365007
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Fig1l HPLC chromatographs

A. testosterone reference substance; B. testosterone ethosome gel; C. tes-
tosterone propionate reference substance; D. testosterone propionate
ethosome gel; E. testosterone undecanoate reference substance; F. testos-
terone undecanoate ethosome gel; 1. testosterone; 2. testosterone propio-
nate; 3. testosterone undecanoate
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Fig 2 in vitro permeation curves of 3 kinds of ethosome gels
(n=3)

3 SMERMEERFIMEIMNSERR (x+s,n=3)

Tab 3 in vitro permeation of 3 kinds of ethosome gels (X

n=3)
H ERBER, py/on’ BBER, ng/(cm’+h) r
TR 23431+138 1025+1.9 0.981
TP EE A 175.63 +41.1 764+ 14 0.992
TU R REER ] 72.60£153 296£0.8 0.995
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Fig3 Drug-time curves of 4 kinds of samples in rats(n=5)
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Tab 4 Pharmacokinetic parameters of 4 kinds of samples in
rats(¥ +s,n=5)

S TEGRER  TPERMER TURRMER TR
4,ng/ml 77.17£3753  7255£32.16 0.53£0.11 158 £50.79
Ke,h™ 0124002 0114002 0046001  0.127+0.02
Ka,h! 0241006 0214007 0174003  0.165+0.02
fia s h 2801045 3361059 4024062  42+071
fianosh 5784071 6561082  1498+261 5431087
fush 5671049  665+074  1043+178 687091
Coung/ml 20194257 17504291 023£0.04  1497+2.12
AUC,ng-h/ml 13854196 1393213 035+007 11.76%231
CL/F(s),ml*kg/h 04324006 04324006 1728251  0.504+0.09
V/F(c),ml/kg 0.15£0.02 0174003  1554+213  0.167£0.03
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