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Preparation and evaluation of tetracaine hydrochloride gel
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Abstract: Objective To optimize the formulation of tetracaine hydrochloride gel and evaluate its characters both in vitro and in vivo.
Methods The effects of azone amount, propylene glycol amount, and triethanolamine amount on the permeation ability, cumulative
permeation rate and steady-state permeation rate at 8§ h of tetracaine hydrochloride gel were evaluated using the Valin-Chien
permeation cell with isolated skin. The pharmacodynamics of the optimized tetracaine hydrochloride gel was also evaluated in mice
compared with the commercial preparation. Results The optimal formulation was composed with 5 g tetracaine hydrochloride, 20 g
ethanol, 6 g Tween 80, 1 g azone, 10 g propylene glycol, 6 g triethanolamine, and purified water to 100 g. The accumulative
permeation amount and penetration rate of the optimal tetracaine hydrochloride gel were (416.9 £+ 9.95) pug/cm and (69.18 + 1.27) ng/
(cm-h) at 8 h. The pain threshold of mice was significantly improved within 2h after administration of the optimal tetracaine
hydrochloride gel compared with that of the commercial preparation.Conclusion The ideal properties, better transdermal permeation
in vitro and increased pharmacodynamics in mice were observed for the optimal tetracaine hydrochloride gel, which indicated that
the tetracaine hydrochloride gel in this paper could be further developed and utilized.
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Table 1 Viscosity results of different amounts of

carbomer(n=3)
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0.8 1290 0.78
1.0 5620 0.18
1.2 9870 0.10
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Fig.1 Accumulative permeation amount of tetracaine hy-

drochloride with different percentages of azone (n=3)
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Fig.2 Accumulative permeation amount of tetracaine hy-
drochloride with different percentages of propylene gly-
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Fig.3 Accumulative permeation amount of tetracaine hy-
drochloride with different percentages of triethanol-
amine (n=3)
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Table 3 Results and analysis of orthogonal experiment

FSEN RHLE T/
75 ]
A B C D (pg-ecm™)
1 1 1 1 1 375.1
2 1 2 2 2 366.6
3 1 3 3 3 398.2
4 2 1 2 3 398.5
5 2 2 3 1 427.9
6 2 3 1 2 405.2
7 3 1 3 2 383.2
8 3 2 1 3 355.9
9 3 3 2 1 370.4

PIE1 37997 3856 378.733 391.137
Y2 41054 383477 3785 385.003
YIE3 369.83 391.263 403.107 384.2
W 4071 7786  24.607  6.937
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Table 4 Analysis of variance
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Table S Permeation dynamic parameters of orthogonal test prescription and commercially available gel

75 LR I J/Cug-em?-h") ti/h
AbT7 1 Y=60.72X-111.8 0.999 7 60.72 1.84
g2 Y=69.18X-185.2 0.999 6 69.18 2.68
W3 Y=63.94X-117.3 0.997 1 63.94 1.83
b7 4 Y=68.42X-151.5 9.998 8 68.42 2.21
MT5 s Y=69.41X-70.50 0.998 4 69.41 1.02
AbT7 6 Y=60.57X-79.24 0.997 5 60.57 1.31
77 Y=65.70X-146.8 0.996 8 65.70 2.23
758 Y=63.80X-162.0 0.989 8 63.80 2.53
Ab779 Y=63.90X-141.5 0.999 9 63.90 2.21
k=234 Y=45.95X-95.64 0.998 3 45.95 2.08
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Table 6 Results of validation tests

O/(pg-cm™)
s N . o
T e SEPIAE W%
181008 420.5 427.6 1.69
181010 420.5 4153 1.24

181012 420.5 407.9 3.00

t/h
525 Ao B L P<0.05; 5 2% BB AL LA : 2P<0.05; 5T
BB LE AL " P<0.05
*P<0.05 vs blank control group; #P < 0.05 vs blank gel group; "P <
0.05 vs commercially available gel
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Fig.S Effect of pain threshold before and after administra-
tion on mouse hot plate test (x +s,n = 10)
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