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Effects of positive electrets on skin structure of diabetic rats
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Abstract: Objective To discuss the medicine absorption- promoting mechanism of positive electrets in transdermal
administration system by studying on the stability of the electrostatic field caused by the influences of positive electrets on
both sides of rat skin, and the effects on skin structure of diabetic rats. Methods The positive polypropylene electrets with
different surface potential were prepared by grid- controlled constant corona charge system. The skins of diabetic rats were
treated as study objects, and the skins of normal rats were used as control group. The stability of the electrostatic field on both
sides of the rat skin was measured based on isothermal surface potential decay, and the effects on skin microscopic structure of
diabetic rats were analyzed by optical microscopy. Results After electrets of +1500 V acted on rat skin for 24 h, electrets could
penetrate through the equivalent surface potential of rat skin and achieve (61.78+2.38) % of the electrets initial surface
potential. And the initial surface potential decayed slowly with time, which showed that the rat skin was in a stable electrostatic
field. With the prolonged action time of electrets, the stratum corneum of diabetic rat skin was gradually thickener, and the
cells of epidermis and dermis were more orderly, however, the cell arrangement of diabetic rat skin was still looser than that of
the normal rat skin. Conclusion Positive electrets create a stable electrostatic field on both sides of the diabetic rat skin. The
created electrostatic field improves the microscopic structure of the diabetic rat skin, and the stratum corneum and epidermis
cells of diabetic rats still arrange loosely, making transdermal administration of macromolecular medicine possible.
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Fig.1 Equivalent surface potential decay curve when elec-

trets of +500 V, +1000 V, +1500 V respectively penetrated

through the normal rat skin (n=6)
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of +500 V, +1000 V, +1500 V respectively penetrated through
the diabetic rat skin (n=6)
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Tab.1 Effects of +1500 V polypropylene electret on the thickness of the diabetic rat skin (n=3, pum, Mean+SD)

Diabetic rat skin after electret Diabetic rat skin after electret

Item Normal rat skin Diabetic rat skin acting on the skin for 4 h acting on the skin for 8 h
Corneum 1.92+0.17 0.79+0.08" 0.84+0.06 1.07+0.08*
Epidermis+Dermis 33.70+2.24 23.21+2.36" 24.56+1.54 28.69+0.85*

Note: A showed the comparison between the thickness of the stratum corneum of diabetic rat skin and that of normal rat skin, P<0.05;
# showed the comparison between the thickness of the epidermis and dermis of the diabetic rat skin and that of normal rat skin, P<
0.05; A showed the comparison between the thickness of the stratum corneum of diabetic rat skin and that of diabetic rat skin affected
by electrets acting for 8 h, P<0.05; ¢ showed the comparison between the thickness of the epidermis and dermis of the diabetic rat

skin and that of diabetic rat skin affected by electrets for 8 h, P<0.05.
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