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Effect of Ionic Enhancers in the Iontophoresis of Lidocaine
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ABSTRACT-Lidocaine(2-Diethylaminoaceto-2', 6'-xylidide) was transdermally delivered by iontophoresis and the effect
of enhancer on the delivery of lidocaine was studied. We delivered lidocaine through the skin of hairless mouse using dif-
fusion cell and investigated the effect of the amount of cation salts such as sodium chloride, calcium acetate, zinc acetate
and aluminum acetate on the drug delivery. The amounts of transported drogs and adsorbed metal ions were measured by
HPLC(High Performance Liquid Chromatography) and AAS(Atomic Absorption Spectrophotometry), respectively. The
addition of zinc acetate and aluminum acetate greatly enhanced the delivery of lidocaine. The detection of two metal ions
by AAS seemed to support the idea that the astringency effect of these ions were the main reason for the enhancement of

transdermal delivery.

Keywords—Lidocaine, Iontophoresis, Astringency, Ionic enhancer
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Figure 1-The effect of NaCl concentration on the permeation of

lidocaine through cellulose membrane (Current density : 2.55 mA/

cm?, lidocaine : 2%). Key : B; NaCl free(passive diffusion), A;

NaCl 0.05%, ¥; NaCl 0.1%, 4; NaCl 0.5%, +; NaCl 1%(means

£S.D., n=3).
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Figure 2-The effect of polarity on the permeation of lidocaine
through hairless mouse skin (Current density : 2.55 mA/cm?, lido-
caine : 2%, ionic enhancer : 5%). Key : B; passive diffusion, @,
anodal delivery, A; cathodal delivery(means+S.D., n=3).
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Figure 3—~The effect of ionic enhancers on the permeation of lido-
caine through hairless mouse skin (Current density : 0.5 mA/em?,
lidocaine : 2%, ionic enhancer : 14.8 umole). Key : W; Na*, @;
AP*, A; Ca®, ¥; Zo®(means£S.D., n=3). :
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Table I-Amount of the Various Cations in Diffusion Cell and Skin before and after the lontophoresis(Current Density : 1.21 mA/

cn?, Duration : 1hr, Means * S.D., n = 3)

Before Iontophoresis(umole)

After Iontophoresis(Uumole)

Metal Ions .
Donor Skin Receptor Donor Skin Receptor
Na* 14.6 * 0.248 7.62 0.13% 348 = 0.278 2.18 £ 0.0652 15.8 + 0.360
Zn* 281 = 0.462 0.19 0 232 +.0.304 2.76 £ 0.077 0
Ca* 110 = 0.419 - 0.15 0.02 89.8 + 0.380 0.52 = 0.047 0.38 = 0.490
AP 69.7 £ 0.418 0 0 57.8 £ 0.437 3.34 £ 0.057 0
a) 0.9% KCl aqueous solution.
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Figure 4-The effect of aluminum acetate on the permeation of
lidocaine through hairless mouse skin (Current density : 2.55 mA/
em?, lidocaine : 2%). Key : M; 0%, @; 0.1%, A, 0.5%, V¥; 5%
(means +S.D., n=3).
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Table II —Amount of the Aluminium lon in Diffusion Cell and Skin before and after the lontophoresis(Current Densily : 0.5 mA/
cm?, Duration : 1hr, Means + S.D., n = 3)

Before Iontophoresis(imole) After Iontophoresis(ltmole)

Al*(umole) - )

Donor Skin Receptor Donor Skin Receptor
69.7  0.671 0 0 - 57.8 £ 0.169 3.34 £ 0.200 -
29.7 £ 0.852 0 0 - 252 £ 0.212 1.71 £+ 0.598 -
14.8 + 0.490 0 0 - 12.0 £ 0.296 2.41 £ 0.199 -
741 £ 0441 0 0 - 5.78 + 0.395 1.28 = 0.142 -
3.71 + 0.566 0 0 - 2.37 £ 0455 1.48 + 0.119 -

Table III-Amount of the Various Cations in Diffusion Cell
before and after the lontophoresis(Current Density : 0.6 mA/
cn?, Duration : 2 hrs, Means = S.D., n=3)

Duration(hr) Amount after iontophoresis(umole)
0 0
05 1.96 + 0.022
1.0 1.92 £ 0.020
1.5 2.67 £ 0.052
2.0 2.96 * 0.038
Passive diffusion after iontophoresis
1 2.67 + 0.017
2 2.52 + 0.012
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Figure 5-The effect of current density on the permeation of
lidocaine through hairless mouse skin (Tidocaine : 2%, ionic enhan-
cer : 5%). Key n; passwe diffusion, @; 0255 mA/cm’, A ;
0.64 mA/cm’, W; 1.27 mA/cm?, @; 2.55 mA/em® (mea_ns+SD n
=3).
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