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ABSTRACT

We investigated characters of transdermal therapeutic system(TTS) and the skin permeability of that with applying
drug delivery system(DDS). Natural gums were selected as material of TTS. The permeation of natural gums ointment
containing drug in rat skin using diffusion cell model. Permeation properties of materials were investigated for water
soluble drug such as riboflavin in vitro. We used glycerin, PEG 600 and oleic acid as enhancers. Since dermis has more
hydration than the stratum corneum, skin permeation rate at steady state was highly influenced when glycerin was used
in riboflavin. The permeation rate of content enhancer and drug was found to be faster than that of content riboflavin
only. These results showed that skin permeation rate of drug across the composite was mainly dependent on the property
of ointment base and drug. All the gum ointment tested showed good safety. Proper selection of the materials which
resemble and enhance properties of the delivering drug was found to be important in controlling the skin permeation

rate.
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1. Alek % 77|

A FA A ZAZ A" HA gumfFEA
Sterculia V28] FZH karaya gum(Sigma Co.,
USA), Xanthomonas campestris®l| 2]8te] 2§ 3HA st
xanthan gum(Sigma Co., USAYS AF85123.27 riboflavin
[Vitamin B2)(Aldrich Co., USA)®} F3&AA 2=
glycerin, PEG[polyethylene glycol, n : 600], oleic acid
(Aldrich Co., USA)s} E3l3sled A&el] AMg3lgiv}. 4
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Table 1. The composition of transdermal applying formulatioins
(unit : mg)

A B C D E F G H 1

Karaya gum 270 240 - - - - - - -
270 240 270 270 270 240 240

Xanthan gum -

Riboflavin 30 60 30 60 30 30 30 60 60
Glycerin - - - - 40 - - 80 -
PEG 600 - - - - - 40 - - 80
Oleic acid - - - - - - 40 - -
Water 1000 1000 1000 1000 1000 1000 1000 1000 1000
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Fig. 1. Schematic diagram of transdermal absorption apparatus
of drug release in vitro.
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Table 2. The values of zeta potential for natural polymer at

various pH (Unit : mV)
Natural gum pH O.B* O.B+rivoflavin
1.5 -13.1 -
Karaya gum 55 =232 -23.4
7.4 -70 -
1.5 -34.3 -
Xanthan gum 5.5 -28.6 -35.8
7.4 -41.6 -

*().B: Ointment Base.
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Fig. 2. Zeta-potential plots for karaya gum(a) and xanthan gum(b).
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Table 3. Permeation parameters of riboflavin through excised

rat skin
Permeation parameters
Formulation L » L 2D
(ng/em™/ (hr)® (cm*/hr X
hr)* 10%°

Karaya A(Riboflavin 30 mg) 0.099  3.39 595
gum  B(Riboflavin 60 mg) 0.114 282 7.15

Xanthan C(Riboflavin 30 mg) 0.128 491 4.11
gum  D(Riboflavin 60 mg) 0.127 258  7.82

E(Glycerin 40 mg) 0212 4.28 4.71
F(Glycerin 80 mg) 0.226  3.61 5.59
G(PEG 600 40 mg) O0.188 499 404
H(PEG 600 80 mg) 0203 4.67 432
I(Oleic acid 40 mg) 0.176 5.35 3.77

Riboflavin

a) J, : steady-state flux, b) T, : lag time, c) D : diffusivity
coefficient.
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Fig. 3. Amount of 10 wt% and 20 wt% drug release versus time
for gums ointment.
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Fig. 4. Amount of 20 wt% riboflavin release versus time for
gums using enhancers.
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