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Tab 1. The effect of the interaction of enhancers on the permeation of Timolol through rat skin in vitro (n= 3)
0, P glem? .
Enh ¢ equati
ancer h 5 1 p s 2 O~ t equation r
EO* PG= 1% 1 988.7 1719. 1 2919. 0 4116. 6 53431 6956. 4 O= 548 44 884.5 0.995
EO* PG= 1% 2 309.0 588.9 1127. 4 1678. 4 2205. 5 3041.3 O= 251. 24 109.9 0. 998
Amne® PG 1° 3 487.7 1363.0 3472. 8 5367. 5 6553. 2 7578.7 O= 672 1&# 438 3 0965
EO 1016. 4 1975. 1 3081. 0 41331 5028. 3 6177.2  O= 463. 24+ 1020.3 0. 984
(@ Cumulativ e Permeation amount
, : (1 3) , o
Aznet PG(1% 3)> EO+ PG(1* 1)> EO> 2.2 WAL F A E F) PR DA R F 69 R
EO+ PG(1: 2), , HAER
; (Q) EO: PG= 1* 1(I )
, Vo, o , Azone® PG=
(5] .
, , CA- 1F 30 ) , :
7one N N ’
Azonet PG 1° 3> 1% 2 , 2
> 17 4 1° 1 Azone

Tab 2. The effect of different enhancers on the permeation of Timolol-TDS through rat skin in vitro (n= 3)

Ot glen? . Permeation rate
Enh ancer O~ 72 equation
t,h1 2 4 6 8 12 24 (" g fem?° hV2)< 108
183. 72¢1/2— 147. 60
Yo 61.9 115.1 200.6 218.0 360. 1 508 2 760. 2 & Zt 1. 84 0. 52
(r=0.997)
Q= 196. 33t1/2— 53.23
T Do 101.9 191.3 332.8 467.5 564. 3 687. 5 834 2 1. 96= 0. 11
(r=0.979)
O= 198 96t1/2— 173. 89
b 553 84.5 201.4 297.3 398 0 548 8 790. 2 1. 99t 0. 50
(r=0.992)
1/2_
(Ir ) Y 489 67.4 128.5 188.6 269. 6 388 0 656. 6 0= 160. 97 165.57 . 61 0. 24
(r=0.993)
, 1% , % 3% I 2.3 & & RO 4% BRI AU
( + =1 1), ,
%0 > Yo > 3o , Yo , ,
0. 27h, Yo Yo 0.80h 087 , 3
h s % I )
7 Il ( Azoner (P <0.05),
= 1% 3), II 1.03 kL P L0 ,
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Tab 3. Barrier Function of Timolol=TDS thwough rat skin i viw (= 3)

Sk dit O glem? ' . Permeation rate
reendion ST 2 4 6 8 12 o 07 7 cquation (g om?* HI2K G
= 331/2— 53.23
Whole skin 101.9 191.3 332.8 467.5 564 3 687. 5 834 2 0= 196. 3% 33.2 1. 96t 0. 11
(»=0.979)
. 1/2_
SCstripped 139 5 245.5 416.9 568.1 6999 858 71201 0 &= 277 94— 126.95 2 78+ 0.64
skin (r=0.988)
2.4 oE R R BB e A .
a , Tab 4 Depositary Function of Timolol-TDS thwough rat skin
n=3
. 8h 24 . : 2
Mg /em?
, , Skin condition QF glem
t,hl 2 4 6 8
> Wholeskin8h 17.49 18 56 21.76 25.27 27.13
( 4)) Whole skin24h 4598 46. 14 56.44 62.82 80.45
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Tab 5. The influence of PSA on the pemmeation of Timolol-TDS through rat skin (n= 3)
. 0, I g/em? Permeation rate
Adhes atch 12 .
AENertaT el 2 4 6 8 12 24 Q7 17 equation (g fem® W) 10
= 89, 50r1/2— 155. 4
PSA 23 7.6 18.6 34.2 522 108 7 343. 3 o= 8950 55.48 0. 96t 0. 48
(= 0.929)
12_
no-PSA 101.9 191.2 332.8 467.5 564. 3 687. 5 834. 2 o= 1?6' 33t 979)53' 23 1. 96t 0. 11
r=0.
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Studies on the FBEnhancers of Percutaneous
Absorption of Timolol Maleat Gel Matrix Diffusion
Controlled Patches

Li Juan, Pin Qineng, Xiao Feng', Zhang Yin’, Peng Huiying'
Department of Pharmaceutics, China Pharmaceutical University, Nanjing 210009

Abstract The effects of various volatile oils enhancers on the permeation of timolol through ex—
cised rat skin were observed. The mechanism of transdermal absorption of timolol maleate gel—-
maltrix diffusion controlled patches was investigated. The in vitro drug diffusion from gel matrix
and the permeation tests across excised rat skin were carried out by two compartment diffusion
cells and UV spectrophtometry method. It was found that the permeation rate of timolol was
considerably enhanced by eucalyptus oil (EO), turpentine oil, and pepperment oil or in the
propylene glycol ( PG) combination. In this studies matrix consisting of Zo eucalyptus oil+
propylene glycol (PG) (1% 1) was found to be the optimal enhancer for the penetration of timo—
lol. The effects of mixed enhancers on rat skin penetration were ordered as folllws 2o EO+
PG(1* 1)> 3% Awmner PG(1° 3). Furthermore, it seemed that the main barrier to the in vit—
ro penetration of timolol patches through rat skin was stratum corneum. The pressure sensitive
adhesive could significantly reduce the value of permeation coefficient of the drug in the gel ma—
trix patches. The permeation process of timolol solution was found to follow zero-order kmehcs
and the permeation rate of drug from the hydrogel formulations could be described by Higu(hl s
Equation.

Key words Timolol maleate Gel-matrix diffusion controlled patches; Enhancer; Barrier func—
tion; Transdermal absorption



