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Abstracts — To investigate the enhancing effects in transdermal permeation of drug using newly designed ultrasound
apparatus of 500 kHz, the transdermal permeation studies through the hairless mouse skin were conducted with
lidocaine. The ultrasound apparatus of 500 kHz frequency and transducer were newly developed. The drug permeation
studies were performed according to the ultrasound frequencies such as 1 MHz and 500 kHz at 1 W/cm? in intensity in
continuous mode or pulsed mode, respectively. The results on transdermal permeation of lidocaine according to ultra-
sound intensity showed that the drug permeation increased as the intensity was higher.
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2-1. A Mz
Lidocaine(Sigma, St. Louis, MO, USA)2] o] 1 ww%/| H =5
Z3F3Tt WA homogemzeoﬂ 13.7mLE €3 carbomer 940
(Gattefosse, France)S 1.0g 2] &, &85+ ™, transcutol
(Gattefoss, Francey= 10.0 mL, propylene glycol 20.0 mLe]l lidocaine
S 1.0g &3 & A2 pH7} 6.5~7.57} ¥ %5 triethanolamine
(Sigma, St. Louis, MO, USAYS Yo wrkslo] AS #2314
TH(Table 1).
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HPLC %4 A] 117742 2% p-Bondapak C,g(3.9% 300 mm):,
E’E}OEh glacial acetic acid : water : acetonitrile(40:44:16)°]
&3tolS 0.1 M NaOHZ pH 3,422 3] 500 mLE 3lith. A%
I 254 nm, 52 1 mL/min, 53+ 0.01 AUFs©]$lal 4o
|70 WAoo 7R FEE AL

rﬁ rlo r}oi 2

2-3. Zu|En}

Hairless mouse(-37d, 25+5 g, Charles River Lab., USA)E #%F
ato] AR} B AHEAl AFHEHES st Uzt /g st A
ZARgEIIt ARSAlY] 5 2541 °C, FE 5582%= 4] BF
om, ke 1221k F71= sk

Lidocaine®] 73| F3}%-& 574317 21811 Franz diffusion cell
(Lab Fine, Koreays 3} H3L7| A7)0 ubA] A|Zsko] ARSI
11, hairless mouser= S5 A/t IsiAY U A HS =
AHA AAT § ARSI AR A pH 7.4 $HE-E8-91(10%
propylene glycol)= AFE-3}9TE Franz diffusion cell®ll hairless
mouse IF-5 A2t A|F3F AL 0.5g% E¥EF T AAF A
E]r 100 pLA & AF sk 22 ABHE S5 BF3I]TE AN

2 37+0.2 °CE A1 8191 01 cell U2] WRS S 600 rpm
o7 373t

2 AFE 35t 500kHz 253 %X|(USTD-K, Daeyang
Medical Co., Korea)g AIZ3I3ATH3]. Ao 52 S flst] =
<3} {A8L7] (transducer)E Franz diffusion cell®] donor compartment
of & YAHET et & A& 5T S F 2581
FAZIE 7o, MEEg ks MEHE 4% sto] A TRt
A FA7] glo] A8t

Lidocaine 412 91511 HPLC(LC-10AT, shimadzu, Japan)S A}

Table 1. Preparations of gel containing lidocaine with various con

centration

Preparation Ingredients(g)
Lidocaine 0.5
Carbomer™ 940 1.0
Propylene glycol 20.0
Transcutol® 10.0
Water 68.5
Total 100.0
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3-1. Lidocaine gel®| E7}
Az AL ole: Frggh
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Fig. 1. Effect of frequency of ultrasound on skin permeation of
lidocaine in cumulative skin permeation through excise mouse
skin with continuous mode, 2 W/cm? condition.
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Fig. 2. Effect of frequency of ultrasound on skin permeation of
lidocaine in cumulative skin permeation through excise mouse
skin with pulse mode, 2 W/cm? condition.
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Fig. 3. Effect of various intensity in cumulative skin permeation on
0.5 MHz frequency.
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Fig. 4. Effect of various intensity in cumulative skin permeation on
0.5 MHz frequency.

Table 2. Permeation parameters of lidocaine gel with various
ultrasound condition

Preparation parameters

Preparation

Js(ug/cm?/min) T, TP
I 0.006+0.00 52.84+6.72 1.85+0.22
I 0.03+0.01 40.06+6.42 8.96+2.15
I 0.09+0.01 57.15+5.15 21.45+4.62
v 0.08+0.01 56.07+6.42 20.11+£3.44
v 0.11£0.02 63.61+6.21 38.37+£3.74

PTj : Total penetrated concentration after 300 minutes
I: Non treated, II: 1.0MHz pulse mode, III: 1.0MHz continous mode,
IV: 0.5MHz pulse mode, V: 0.5MHz continous mode
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3-5. Qu|E3} flux H|W

Z} slepe 8 £ 718719 A QAR vl s AFE Table 2
of YeR ATt 2 Wem?2] ZAPEESL A &R whE fluxi=
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