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Abstract : Transdermal drug delivery offers an alternative method to the conventional oral and injection delivery method. Its
advantages include its ability to deliver drugs directly into systemic circulation. However, there have been restrictions in its
application to deliver drugs because of the skin’s barrier function. In this study, we try to combine a Sonophoresis and oxygen
pressure method in order to increase the permeability of the skin. we used water as the compound and by utilizing the skin
impedance method, we measured the hydration permeability of skin. Ultrasound was applied using a sonicator(Solcare-U1000.
Solco, Korea) operating at a frequency of 1MHz. oxygen pressure was applied using a compressor(Oxyjet-pointer, Nora Bode,
Germany) operating at a pressure of 2Bar/cm2. Experiment was performed in vivo for 42 people. We divided the subjects into
four smaller groups. A different transdermal drug delivery method was applied for each group on the back of their hand. We
measured the skin impedance variations on the hand, during a 20-minute time period. The control group did not show any
significant increase or variation of skin impedance to water. In comparison to the control group(passive diffusion), the
hydration permeability of the ultrasound group and the oxygen pressure group was approximately 25 and 30 times higher
consecutively. Futhermore, the hydration permeability of the combination of ultrasound and oxygen pressure group was about
70-fold higher in comparison to the control group(passive diffusion). The results reveal that a combination of ultrasound and
oxygen pressure will significantly enhance transdermal water transport compared when only one of them is used.

Key words : Transdermal drug delivery, Oxygen pressure, Ultrasound, Skin impedance
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Table 1. Variation of skin impedance at each control group
= 2 2 8 o A et =33 + 2
AlZH(min) i (ohm) BE HA "1t (ohm) HE i g7 (ohm) Z2E HA H (ochm) BE HA
0 0 0 0 0 0 0 0 0
2 30 114 3 223 63 122 -385 263
4 15 171 -139 286 -45 171 -419 288
6 2 140 -297 404 -115 250 =757 527
8 32 129 -439 537 -369 146 -844 490
10 17 106 -498 467 -444 294 -1072 443
12 12 132 -518 496 -575 223 -1219 366
14 32 103 -590 395 -676 195 -1411 473
16 22 129 -704 387 -773 163 -1628 531
18 7 114 -701 385 -832 151 -1698 578
20 -30 120 =729 407 -996 207 -1925 485
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Table 2. Multivariate tests
A ARE TOEE
UmE A Pillai’ Trace .940 45.702 .000*
Wilks” Lamda .060 45.702 .000*
Hotelling’s Trace 15.759 45.702 .000*
Rov’s Largest Root 15.759 45.702 .000*
Am|HA*ZR Pillai’s Trace 1.390 2.678 .000*
Wilks” Lamda .050 5.086 .000*
Hotelling’s Trace 11.204 10.332 .000*
Roy’s Largest Root 10.559 32.733 .000*
*1p(0.01
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