Drug Dellvery System VOL. 12 NO. 6 NOVEMBER 1997 415

Drug Delivery System
original article

BEFRERE7ZLOVEF L) JLOREBRECRIFT

BRRHDZE

F 87t - LEBHE - SHEBR - FARER

The effect of wltrasonic irradialion on the skin
penetration of a polen! humectant, soditem hyalur-
onale
The effects of ultrasonic irradiation on the skin-
moisturing and the skin penetration of sodium
hyaluronate(HA) were measured in hairless rats.
Ultrasound(2.15 MHz) with different power and
pulse duty was applied for 10 min on the abdominal
site which was pretreated with 1% HA for 3h.
Relative conductance on the skin surface was in-
creased by the ultrasonication. The content of 1A
in the stratum corneum(measured using fluores-
cence-labeled HA) was also increased by the treat-
ment. In addition, a good relationship was observed
between the two values, The ultrasonic treatment
may be utilized as a new tool to increase the HA
penetration and the humectant efficacy into and on
the skin surface.
Meihua Li + Hideo Ueda -
Kenjt Sugibavashi « Yasunori Morimoto*
key words : sodium hyaluronate, ultrasound,
skin moisturing effect, skin penetration
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# 1 Comparison of ultrasonic maximum powers among different conditions

(a)3.4 cm? transducer

Pulse mode (ms/10 ms) 2 4 6 8 Continuous
Electric power (W) 1.05 1.80 2.55 2.85 4.50
Ultrasonic power (mW /cm?) 54.92 86.84 134.61  150.22 225,42

(SD) (2.53) (0.38) (0.12) (2.00) (3.40)
(b)2.3 em? transducer

Pulse mode (ms/10 ms) 2 4 6 8 Continuous
Electric power (W) 0.69 1.23 1.61 1.9 3.17
Ultrasonic power (mW/cm?®) 32.78 56.88 72.34 85.35 128.89

(SD) (0.40) (0.30) (0.26) (0.23) (0.65)
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I Typical time course of relative con-
ductance on the surface of stratum cor-
neum after treatment with water, A
and ultrasound

O : water, ¢ © [-menthol, A : HA, [J : /-men-

thol and HA, @ : ultrasound, 4 : /-menthol

with ultrasound, & : HA with ultrasound, B :

[-menthol and HA with ultrasound

Ultrasonic irradiation condition - 3.4 cm® tran-

sducer, continious

Each data point represents the mean+SE of

three experiments.
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& 2 Comparison of relative conductance (%) at steady state after ultrasound
treatment with several conditions

Transducer Wave mode
Area Applied Pulse (ms/10 ms) Continuous
(cm?) vehicle 24 ------------ 5 ------------- 3 """""
3.4 HA 193+4 226+3 28847 34949 397+9
3.4 I-menthol 1282 - 144411 — 154+3
3.4 HA+ I-menthol 221+11 23047 401 £47 38138 51536
2.3 HA 177+£5 2096  246+5 312+5 3253

Each value represents the mean+SE of three experiments.

# 3 Effect of ultrasonic irradiatio on the HA content in stratum corneum

Transducer Wave mode
Area Applied Pulse (ms) Continuous
{cm?) vehicle ““‘2‘““““““‘1 .............. é .............. {‘3 -------
3.4 HA 4314 90£11 199+12 60018 709135
3.4 HA+ [-menthol - = — 904 +83
2.3 HA 3614 4612 11447 391417 571416

ng HA/mg stratum corneum

control (non-ultrasound, without [-menthol) : 32+8 ng/mg
Each value represents the mean+SE of three experiments.
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[ 2 Relationship between HA content in
stratum corneum and relative con-
ductance (%)

Each data point represents the mean=+SE of

three experiments.
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