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Enhancing Effect of Switching Iontophoresis on Transdermal Absorption of Glibenclamide
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Glibenclamide(GLI) is widely used as an oral hypoglycemic drug in the treatment of non-insulin dependent diabetes
mellitus (NIDDM). We investigated The enhancing effect of switching iontophoresis on the transdermal absorption and
reduction of skin irritation to develop a transdermal dosage form of GLI. The 0.1% of Gli suspensions in 0.2 M tris-HCI
buffer of pH 7.4, 8.0 and 8.5 were prepared as donor solutions. We examined drug permeation through the excised rat
abdominal skin, drug absorption in rats and reduction of skin irritation after application of switching iontophoresis for
1 h using DC 10 V. The solubility of GLI in 0.2 M tris-HCI buffer increased with a rise in pH. In the permeation study,
GLI was permeated continuously and the cumulative amount of permeated GLI increased using an alkaline donor solu-
tion. In the drug absorption study, the application group of pH 8.5 gave higher plasma concentration levels than those
of pH 7.4 and 8.0 groups. The skin irritation evoked by the application of iontophoresis was pathologically studied. A
total irritation score (TIS) was estimated as a judging standard for the skin damage. The TIS value increased dependent-
ly with a rise in pH. However, it was considered that the skin irritations were not serious and small matters. The results
demonstrate the possibility of iontophoretic transdermal administration of GLI and the effect of drug solubility in the

donor solution on the absorption of GLI.
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Schematic Representation of Diffusion Cell Used for Permeation Studies
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Schematic Representation of Electrode Cell Used for Permeation Studies
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Fig. 3. Skin Permeation of Glibenclamide during Iontopho-
resis
0.2 m tris-HCI buffer was used as donor solution. Each point represents
the mean+S. E. (n=3). —A—pH7.4 —++pH8.0 —@®—pHS.5
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Fig. 4. Plasma Level Profiles of Glibenclamide during Ion-
tophoresis
0.2 m tris-HCI buffer was used as donor solution. Each point represents
the mean=+S. E. (n=3). —&4— pH7.4 —++—pH80 —@— pH85 —~A—
Control (pH 8.0)
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Table 1. Individual Total Irritation Score

pH7.4 pHS8.0 pHS.S

Sample No.
123 123 123
Epidermis
Liquefaction 000 221 222
Subepidermis
Edema 000 00O O0O0O

Dermis
Collagen fiber swelling
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Inflammatory cell infiltration
Hypodermis
Collagen fiber swelling

[= RN
o o
o o
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[= R
o O

(=]
o o
o o

Inflammatory cell infiltration
Skin appendages

Degeneration 000 00O OOO
Total irritation score 000 221 423

Score 0: no change, 1: very silght, 2: silght, 3: moderate, 4: marked.
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Fig. 5. Microphotographs of Vertical Section of Rat Skin after Iontophoresis
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