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Abstract: Ozone is a colorless, toxic gas that is produced when nitrogen oxides and hydrocarbons undergo a photochemical
oxidation reaction in the sun's rays. Even at low concentrations, it affects the respiratory system, causing coughing and
other harmful effects. It was confirmed that ozone was generated from nitrogen plasma among cosmetic raw materials,
and it was found that the concentration of ozone decreased after 1 day. On the other hand, ozone was not detected in
ozone-free plasma generated with argon gas. Therefore, we aimed to produce ozone-free cosmetics by utilizing ozone-free
plasma. For efficient plasma processing, the non-sinking method was utilized to inject the plasma into layer separation
mists, toners, and ampoules, and the stability was observed. It was found that the successful injection of plasma in the
layer separation mist was higher than the other two formulations, but decreased sharply compared to the toner and ampoule.
It was found that the ozone-free plasma used did not affect the stability of the layer separation mist, toner, and ampoule
under low temperature (4 C), room temperature (25 C), and high temperature (37 ‘C, 50 C) conditions. Therefore, this
study suggests the importance of ozone-free plasma for cosmetic potential and stability of each formulation.
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Table 1. Components of Layer Separation Mist

Ingredients Phase Contents (%)
Water 72.044
D-Propylene glycol A 4
1,2-Hexanediol 3
Sodium chloride 0.5
Magnesium sulfate 0.396
Sodium citrate B 0.1
Disodium EDTA 0.05
Citric acid 0.01
Cyclopentasiloxane 11.8
Isododecane 4
Helianthus armuus (sunflower) seed oil c 2
Hydrogenated polyisobutene 1
Diisostearylmalate 1
Tocopherol 0.1

Table 2. Components of Toner

Ingredients Phase Contents (%)
Water 88.39
Citric acid 0.05
Sodium citrate A 0.05
Butylene glycol 3.00
Glycerin 2.00
Alcohol 90% 4.00
1,2-Hexanediol B 2.50
Mentha piperita (peppermint) oil 0.01
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Table 3. Components of Ampoule

Ingredients Phase Contents (%)
Water 79.35
Butylene glycol 5.00
1,2-Hexanediol 3.00
Hydroxypropy! cyclodextrin A 2.00
Disodium EDTA 0.02
Adenosine 0.02
Glycerin B 10.00
Xanthan gum 0.10
PEG-60 hydrogenated castor oil c 0.50
Mentha piperita (peppermint) oil 0.01
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Figure 1. Schematic model of ozone free plasma machine.
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Figure 2. Schematic diagram showing ozone free plasma treatment
non-sinking methods.
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The results are presented as the mean + SD of the experiments
(N = 3), ™ p < 0.001, compared to only treated plasma water.
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Figure 6. Long-term stability of ozone free plasma ampoule. CTL
means control, it was not treated with Ar plasma. The results are
presented as the mean + SD of the experiments (N = 3), © p <

0.001, compared to day 0.
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Table 4. The Stability of Cosmetic Products Over Time Layer
Separation Mist Was Well Stable for 2 Weeks, and Toner and
Ampoule Were Well Stable for 2 Months

Layer separation mist

4 °C RT 37 °C 50 °C

Immediately
after
treatment

After 1
day

After 1
day

After 3
day

After 1
week

After 2
weeks
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Table 4. (Continued)

After 1 day

After 1 week

After 2 weeks

After 3 weeks
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Table 4. (Continued)

After 1 month

After 6 weeks

After 7 weeks

After 2 months
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