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Skin Permeation of Indomethacin from Gels
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In order to reduce the systemic side effects and the gastrointestinal irritation of indomethacin
following its oral administration. the drug was formulated as a transdermal gel using po-
loxamer 407. In vitro diffusion cells fitted with excised rat skins were used to evaluate the ef-
fects of formulation variables on skin permeation of indomethacin from poloxamer gels. The for-
mulation variables were the concentrations. of indomethacin, poloxamer 407 and ethanol, and
the gel pH. The increase of the drug amount in the gel from 0.5% to 2.0% induced a direct but
nonlinear increase in the skin permeation rate of indomethacin. The increase of poloxamer con-
centration from 17.5% to 25% in the gel resulted in a decrease of skin permeation rate of in-
domethacin, which was due to a reduction in the amount of free drug molecules available for
permeation through skin by entrapping more drug molecules within the micelles formed by po-
loxamer. The increase of ethanol concentration from 10% to 20% in the gel resulted in a linear
increase of permeation rate of indomethacin through skin, possibly due to the penetration
enhancing effect of ethanol. The skin permeation of indomethacin was substantially influenced

by the gel pH, exhibiting a maximum at pH 4.

Keywords—Indomethacin, Gel, Skin permeation, Poloxamer
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Table I -Formulation Variables in the Preparation of in-
domethacin Gel (Unit: g/100g)

Formulations Ingredients
Indomethcin  Poloxamer 407 Ethanol Water
0.5
1.0
A 15 20 15 gs
2.0
17.5
20
B 1.0 295 15 qs
25
10
c 1.0 20 15 qs
20
, ‘ as
D 1.0 20 15 b

*pH 3.4,5.6.7 buffers consisting of citric acid and sodium
phosphate dibasic
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Figure 1—Representative chromatograms of indo-
methacin in mobile phase (A) and in receptor phase (B)
containing the drug and internal standard. Key @ 1:
Internal standard(oxaprozin), 2: Indomethacin
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Figure 2—Standard calibration plot for the analysis of
indomethacin in receptor phase.
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Figure 3—Permeation profiles of indomethacin through
excised rat skins from 20% poloxamer 407 gels
containing -15% ethanol and different concentration of
indomethacin.
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Figure 4—Effect of initial drug concentration on the
drug permeation rate through excised rat skins from
20% poloxamer 407 gels containing 15% ethanol.
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Figure 6—Effect of poloxamer 407 concentration on the
drug permeation rate through excised rat skins from 1%
indomethacin gels containing 15% ethanol.
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Figure 5—Permeation profiles of indomethacin through
excised rat skins from 1% indomethacin gels containing
15% ethanol and different concentration of poloxamer 407.
Key : O: 17.5%, @: 20%, V' 22.5%, ¥ 25%

Table I1-Permeation Parameters of Indomethacin through Excised Rat Skins from Poloxamer 407 Gels of Different Formula

Formulation variables Permeation parameters’

(W/W%) Ty (hour) K (x109 D (x10* cm%hr)

Drug conc.
0.5 4.9+0.32* 9639 6.4+2.2
1.0 5.1+0.35 50+24° 6.3+0.5
1.5 54+0.17 4.9+0.4° 5.2+3.7
2.0 51+0.21 3.7x1.1° 6.0+15

Poloxamer 407 conc.
17.5 5.0£0.26 11.9+0.7 4.7+0.3
20 5.1%0.35 5.0+2.4" 6.3+0.5
22.5 46+42 46409 6.6+0.8
25 52%0.28 5.1+0.4° 5.2+0.7
Ethanol conc.

10 3.940.46 43+1.7 5.6+0.4
15 5140.35 5.0+2.4 6.3+0.5°
20 4.4+0.37 6.8+0.9° 6.3%0.6°

pH of gel
7.0 3.4+0.04 1.3+0.2 10.1+1.2
6.0 2.4+125 2.8+24 12.7x7.2
5.0 4.6+0.24 7.91+15° 4.8+0.8
4.0 4.7+0.25 10.4+2.0° 4.8+1.0°
3.0 4.6+0.32 7.5+0.6" 6.9+0.4°

*T.: lag time. K: partition coefficient(skin/vehicle), D diffusion coefficient
**Mean+S.D. (n=4)

sbedgienificantly different from 0.5% indomethacin gel, 17.5% poloxamer 407 gel. 10% ethanol gel and pH 7.0 gel.
respectively. (p<0.05)
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Figure 7—Permeation profiles of indomethacin through
excised rat skins from 1% indomethacin gels containing
20% poloxamer 407 and different concentration of ethanol.
Key : O: 10%. @: 15%, V:20%
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Figure 8—Effect of ethanol concentration on the drug
permeation rate through excised rat skins from 20%
poloxamer 407 gels containing 1% indomethacin.
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Figure 9—Permeation profiles of indomethacin through
excised rat skins from 1% indomethacin gels
containing 20% poloxamer 407 and 10% ethanol at
different pH. :
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Figure 10—Effect of gel pH on the drug permeation rate
through excised rat skins from 1% indomethacin gels
containing 20% poloxamer 407 and 15% ethanol.
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