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ABSTRACT

Effect of Cleansing Agents on
Comfort and Efficacy of Transdermal Drug

Delivery during Iontophoresis

Jeong, Myung-A

Advisor : Prof. Moon, Kyung Rye, MD. Ph. D.
Department of Alternative Medicine,

Graduate School of Environmental and Health Sciences

Chosun University

Background : Electric current density should be considered an integral part of the
attempt to improve subject response to iontophoresis. Recent data have implicated
the current density as an important factor affecting comfort during electrical
stimulation. The comfort characteristic of an electricity is important to the
successful achievement of the iontophoresis. Therefore, this study focused to effects
of cleansing agents on the sensory perception characteristics and efficacy of
iontophoresis. Purpose : The purpose of this study was to examine the effects of
cleansing agents on sensory threshold, pain threshold and pain tolerance levels
during iontophoresis. In addition, it was to determined that cleansing method
involves the efficacy of iontophoresis, which transdermal delivered lidocaine results
in induction of local anesthesia on the skin. Methods :@ Forty healthy volunteers
were randomly assigned to four groups by drawing 1 of 40 envelopes labeled 'A’
(Oil cleansing group: cleansed the skin before iontophoresis using cleansing oil; 10
subjects), 'B’ (Lotion cleansing group: cleansed the skin before iontophoresis using
cleansing lotion; 10 subjects), 'C’ (Solution cleansing group: cleansed the skin
before iontophoresis using cleansing solution; 10 subjects), 'D’ (Alcohol cleansing
group: cleansed the skin before iontophoresis using cleansing alcohol; 10 subjects).
All subjects received an lidocaine iontophoresis on the forearm using direct current

with 4 mA for 10 minutes. All subjects were evaluated with respect to sensory

_4_



threshold, pain threshold and pain tolerance level during iontophoresis. Also,
evaluated the duration of local anesthesia after lidocaine iontophoresis. For
comparisons of the sensory characteristics and efficacy of iontophoresis within the
groups, an one-way ANOVA was used. Results : Statistically significant difference
were indicated in respect to all sensory characteristics such as sensory threshold,
pain threshold and pain tolerance within oil, lotion, solution and alcohol cleansing
group (p<0.001). The sensory threshold, pain threshold and pain tolerance in
solution and alcohol cleansing group were significantly lower than oil and lotion
cleansing group by post hoc using Duncan multiple range test (p<0.05). In
addition, the duration of local anesthesia were found significant difference within
the groups. The anesthetic duration in solution and alcohol cleansing groups were
significantly longer than oil and lotion cleansing group by post hoc using Duncan
multiple range test (p<0.05). Conclusion @ This study demonstrated that cleansing
agents have affected sensory threshold, pain threshold and pain tolerance levels
during iontophoresis, and duration of local anesthesia after iontophoresis. These
studies have shown that cleansing agents without oil ingredient contributed to
more comfortable, and more successful achievement of the iontophoresis. This
study will be give helpful information to beauty therapists in their new approach to

care of clients with melasma.

Key words : Cleansing agent, Comfort, Efficacy of Iontophoresis.
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Table 1. Description of treatment groups

Variable n Age Weight Height BMI

Oil cleansing 10 22.202.74 161.30+3.20 01.90+4.86  19.95+1.84
Lotion Cleansing 10 22.30+1.49 163.80+ 3.79  52.70£4.85 19.61£1.35
Solution cleansing 10 22.80£2.66 162.00+ 4.74  52.45£4.80  19.95+1.09

Alcohol cleansing 10 22.90£2.38 160.00+ 4.47  51.40+7.21  20.00+2.04

Total 40 22.55%2.30 161.78+ 417  52.11+5.34  19.88+£1.57

BMI : body mass index.
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Table 2. Mean and standard deviation of amplitude corresponding to sensory

threshold (mA) in oil, lotion, solution and alcohol cleansing

Sensory Threshold (mA)

Group n 95% CI
Mean+SD
Lower Upper
Oil 10 0.83+0.17 0..71 0.95
Lotion 10 0.70+0.15 0.63 1.07
Solution 10 0.43+0.14 0.32 0.53
Alcohol 10 0.28+0.10 0.21 0.35

* SD: standard deviation, CI : confidence interval.



Table 3. Summery of one-way ANOVA of sensory threshold in oil, lotion, solution

and alcohol cleansing group

Source df. SS MS F p
Between Groups 3 1.855 .618 31.323 .000
Within Groups 36 711 1.975
Total 39 2.566

* df: degree of freedom, SS: sum of squares, MS : mean square

2
~ 1
<
E
T
|_
w
| ' . -
: i
Lotion Solution Alcohol
Cleansing

Fig. 1. Comparisons of amplitude corresponding to sensory threshold (STH) in oil,
lotion, solution and alcohol cleansing group. Values are meantstandard deviation.
There was significant difference between the oil, lotion, solution and alcohol
cleansing group by one-way ANOVA test (P<0.001). The STH in solution and
alcohol cleansing group were significantly lower than oil and lotion cleansing

group by post hoc using Duncan multiple range test (p<0.05).
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mA, 1.87+0.68 mA, 2.3840.84 mAX Tt (Table 4). L dAAw, ZAAAG T, & H4AA
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o §9 A 2ottt (p<0.05) (Fig. 2).

Table 4. Mean and standard deviation of amplitude corresponding to pain threshold

in oil, lotion, solution and alcohol cleansing

Pain Threshold (mA)

Group n 95% CI
Mean+SD
Lower Upper
Oil 10 1.24+0.47 0.90 1.57
Lotion 10 1.44+0.23 1.27 1.60
Solution 10 1.86£0.64 1.41 2.32
Alcohol 10 2.35+0.79 1.79 2.92

* SD: standard deviation, CI : confidence interval.

Table 5. Summery of one-way ANOVA of pain threshold in oil, lotion, solution and

alcohol cleansing group

Source df. SS MS F P
Between Groups 3 7.369 2.456 7.582 .000
Within Groups 36 11.663 324
Total 39 19.032

* df: degree of freedom, SS: sum of squares, MS : mean square
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3
<
E
T 2
|_
o

| i . i

0

Lotion Solution Alcohol
Cleansing

Fig. 2. Comparisons of amplitude corresponding to pain threshold (PTH) in oil,
lotion, solution and alcohol cleansing group. Values are meantstandard deviation.
There was significant difference between the oil, lotion, solution and alcohol
cleansing group by one-way ANOVA test (P<0.01). The PTH in solution and
alcohol cleansing group were significantly higher than oil and lotion cleansing

group by post hoc using Duncan multiple range test (p<0.05).
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Table 6. Mean and standard deviation of amplitude corresponding to pain tolerance

in oil, lotion, solution and alcohol cleansing

Pain Tolerance (mA)

Group n 95% CI
Mean+SD
Lower Upper
Oil 10 2.89+1.08 2.12 3.67
Lotion 10 3.05+0.61 2.61 3.48
Solution 10 4.16+1.28 3.24 5.08
Alcohol 10 5.55+1.93 4.17 6.93

* SD: standard deviation, CI : confidence interval.
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Table 7. Summery of one-way ANOVA of pain tolerance in oil, solution and

alcohol cleansing group

Source df SS MS F p
Between Groups 3 45.430 15.143 8. 775 .000
Within Groups 36 62.123 1.726
Total 39 107.553

* df: degree of freedom, SS: sum of squares, MS : mean square

10

PTO (mA)

Oll Lotion Solution Alcohol
Cleansing

Fig. 3. Comparisons of amplitude corresponding to pain tolerance (PTO) in oil,
lotion, solution and alcohol cleansing group. Values are meanzstandard deviation.
There was significant difference between the oil, lotion, solution and alcohol
cleansing group by one-way ANOVA test (P<0.01). The PTO in solution and
alcohol cleansing group were significantly higher than oil and lotion cleansing

group by post hoc using Duncan multiple range test (p<0.05).
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Table 8 Mean and standard deviation of local anesthetic duration (minutes) in oil,

lotion, solution and alcohol cleansing

Anesthetic Duration (minutes)

Group n 95% CI
Mean+SD
Lower Upper
Oil 10 7.50+£2.64 5.62 9.39
Lotion 10 8.0£2.58 6.15 9.85
Solution 10 13.00+£2.58 11.15 14.85
Alcohol 10 15.50+£5.50 12.62 17.38

* SD: standard deviation, CI : confidence interval.

Table 9. Summery of one-way ANOVA of local anesthetic duration in oil, lotion,

solution and alcohol cleansing group

Source D.F. SS MS F p
Between Groups 3 411.8753 137.292 17.496 .000
Within Groups 36 282.50036 7.847
Total 39  694.375

* df: degree of freedom, SS: sum of squares, MS : mean square
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Fig. 4. Comparisons of local anesthetic duration (AD) in oil, lotion, solution and
alcohol cleansing group. Values are meantstandard deviation. There was
significant difference between the oil, lotion, solution and alcohol cleansing group
by one-way ANOVA test (P<0.001). The AD in solution and alcohol cleansing
groups were significantly higher than oil and lotion cleansing group by post hoc

using Duncan multiple range test (p<0.05).
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