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HPF:I%&' X|E non-invasive treatment
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LHA, Glow Peeling | Exfoliation, Moisturizing, Anti-aging Effects
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Solution 02 CICA, Skin Soothing | Calming, Hydrating, Repairing Effects
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Solution 03 EGF, Cell Rejuvenation | Regeneration, Firming, Brightening Effects
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CIHFO|A 7|Z Fractional Plasma

2 M AF Reactive oxygen species

utot

- Acute & Chronical Inflammation 2X|=z=2! Zt

Bacteria Sterilization 2HE|Z2|OF A&

Cancer Cell's Apoptosis 2tM|E AR Z 1}

Cell Differentiation & Wound Healing MZ23} 7, A MX|F
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Ha A AF Reactive nitrogen species

FRACTIONAL PLASMA Low-temperature Atmospheric Pressure

H|&&X X|Z non-invasive treatment

EE2 FYStE YHI2|0}F Cutibacterium acnes XA
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Drug Metabolism and Pharmacokinetics 54 (2024) 100536

DRUG
METABOLISM

AND
PHARMACOKINETICS

Contents lists available at ScienceDirect

Drug Metabolism and Pharmacokinetics

ELSEVIER

journal homepage: www.journals.elsevier.com/drug-metabolism-and-pharmacokinetics
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Improvement of transdermal absorption rate by nonthermal biocompatible
atmospheric pressure plasma

Byoung-Choul Kim **, Juie Nahushkumar Rana *">*, Eun Ha Choi %", Thn Han®""

ABSTRACT

Nonthermal biocompatible plasma (NBP) is a promising option for improving medication absorption into the
human skin. Currently, most plasma devices for cosmetics employ a floating-electrode plasma source for treating
the skin. Human skin serves as the ground electrode in the floating-electrode plasma discharge, and discharge
occurs between the skin and electrodes of the device. In this in vitro study, we aimed to evaluate the effect of NBP
on the skin permeation of niacinamide. We have quantified the transdermal absorption rates of niacinamide in
both untreated skin and skin treated with NBP for a duration of 10 s. The absorption of niacinamide for both
without and with NBP treatment was observed until 12 h incubation time. Without plasma treatment, the human
skin exhibited stable and low transdermal absorption of niacinamide up to 12 h. However, the NBP treatment
significantly increased the transdermal absorption of niacinamide from 0.5 h to 6 h and continuously increased
skin penetration over a duration of more than 12 h incubation period. The obtained results suggest that NBP-
treated human skin showed a 60-fold higher penetration rate than non-treated skin. The increased penetration
rate of niacinamide can be mainly attributed to plasmaporation subsequent to NBP treatment. The findings of
this study demonstrate that NBP treatment results in remarkable skin permeability, making it a promising
candidate for both cosmetic and pharmaceutical delivery applications.
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Appl. Sci. Converg. Technol 33 (4); 83-86 (2024)
https://doi.org/10.5757/ASCT.2024.33.4.83
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Clinical Study on the Application of
Non-Thermal Biocompatible Plasma for
Acne-Prone Skin Treatment

Received 27 June, 2024; revised 2 July, 2024; accepted 2 July, 2024

Byoung Choul Kim?, Youngsun Kim®”, Eun Ha Choi®“*", and Ihn Han3c*

ADepartment of Plasma Bio Display, Kwangwoon University, Seoul 01897, Republic of Korea
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“Plasma Bioscience Research Center, Kwangwoon University, Seoul 01837, Republic of Korea

*Corresponding author E-mail: ehchoi@kw.ac.kr, hanihn@kw.ac.kr

ABSTRACT

Non-thermal biocompatible plasma (NBP), which generates various reactive species, is being actively researched in the field of aesthetic medicine
for applications such as microorganism inactivation, skin regeneration, inflammation treatment, and drug absorption. This study evaluates the
effectiveness of NBP and cosmetics in treating acne-prone skin by utilizing the sterilizing and regenerative effects of plasma. The present study
involves 21 adult men and women over the age of 20 who require acne treatment. Participants use NBP and cosmetics after washing their faces
in the morning and evening for six weeks. After six weeks, the global acne grading system scores show a 26.91 % reduction in acne severity
and a 25.11 % reduction in sebum levels. The results confirm that NBP is effective in improving acne and reducing sebum. No adverse skin
reactions are observed during the study period. Notably, NBP applies floating electrode-dielectric barrier discharge technology, which promotes
the removal of acne-causing bacteria and skin regeneration. This study suggests that NBP is an effective method for acne treatment.

Keywords: Non-thermal biocompatible plasma, Floating electrode-dielectric barrier discharge, Acne treatment, Skin rejuvenation

ASCT

Table L Changes in acne grade score and improvement rate (%) after two, threa,
and six weeks of use (N=21). The results are presented as the mean + standard de-
viation (S0} of three individual experiments. *p < 0.05, **p < 0.0, and ***p < 0001,

GAGS score
Control  2weeks 3 weeks 6 weeks
Average 10.62 9.24 8.29 7.76
5D 3.31 316 2.53 272
Improvement rate 13.00 21.97 26.91
p-value 0.030%  0.001*  0.000*

Table I. Changes in sebum level and sebum improvement rate (%) after two,
three, and six weeks of use (N=21). The results are presented as the mean +

5D of three individual experiments. **p < 0.01 and ***p < 0.0

Control Twoweeks Three weeks Six weeks

Average 12.90 11.95 11.33 9.66

sD 6.25 6.25 6.19 6.02

[mprovement rate 7.35 12,15 2511

p-value 0.001%* 0.000*** 0.000*+*
Control After 6 weeks

After 6 weeks
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*  Pressure : 4 ~ 7 bar
« Triple Jet
»  Exfoliation Velocity : 300m / sec
« Single Shot / Auto Shot
* Shot Speed : max 5 shot / sec
=
Solution 7cc
13uml / shot

Total : > 500 shot
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NeedleFree Jet

Deep Cleaning
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Flow Level : 1 ~ 2

Vacuum Level : 7 ~ 9
Flow Level : 1 ~ 2
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