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Abstract

The use of ultrasound for facilitation of drug movement across the
skin is called sono-or phono-phoresis. Although a numerous studies have
been done in thes tield, the mechanisms underlying this process are not
clearly understood. In order to further clarify the mechanisms involved,
the present study was undertaken on the permeability of the skin to the
erew)thgiew marg _OU}-UOZ(Star elam macixorip gurd yrotammalfniitna
killed by cervical dislocation, abdominal hair was removed and full
thickness of skin was installed between the two compartment of diffusion
cell(donor and reciver compartment). Reciver compartment was filled
with 55 ml of normal saline, and gel or solution of piroxicam were put on
the surface of skin in donor compartment. ultrrasound was irrradiated on
skin samples(1w/cm?, 870 khz, C.W, 15 min) controls were left without
sonication. 5 ml samples of liquid were collected from receiver chamber at
different intervals after irradiation of ultrasound. The concentrations of
piroxicam in these samples were determind using an effective HPTLC
method.

The results show that the piroxicam permeation through the skin was
increased under the ultrasound irradiation compared to the control, but
the increased permeability was greater for the gel formulation compared
to solution of piroxicam. The changes in permeability might be attributed

to the structural disorders of stratum corneum(malghani et al 1997;



mitragotri et al 1995), which is responsible for low skin low skin
permeability (Junru 1998).

There are some bubbles’ nucleus normally exsisting in the medium
In the presence of ultrasound, These nuclei will grow under rectified
diffusion and forms a bubble. These bubbles have negative charges on
their surface and therefore they can attract or riject the opposit or
similliar charges respectively in the medium. There is a greater number of
the bubbles in the solution compared to gel formulation which can reple
the piroxicam Ions and forced them a way from the skin surface and this
could be the reason for lower skin permeability to piroxicam solution
compared to the gel. On the other hand, bubbles’oscillation creat Eddy
current of fluied, which is called microstreaming. Microstreaming will not
allow durg with negative charges near the surface of skin, and this farther
decrease the skin exposure to piroxicam, and therefore less penetration of
the drug through the skin. These bubbles remain on the surface of the skin
for a very long time even though sonification was terminated. The rate of
diffusion of drug through the skin was very slow for the first 2 hours after
sonification. As the bubble on the surface of the skin dissolved in the
Medum, the rate of diffusion of the drug incresed considerably. The
bubble which from due to ultrasounnd can futher dectease the effect of
irradiation of the dkin, Therefore the structural changes due to irradiation
would be much smaller in skin exposed to solution of piroxicam campared
to gel formulation if we ignore the cavitational damage on the surface of

the skin.



