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8 % dEI FHolA AFE wAHET} deHES J&2 oy F8RoflA A& Jhsota
1 83 E5F teFoiAl el QlojA B2 At Bat ofyel i 4t AEIFEOA TS W
ot £9] YHES E504 4714 ol &4 7Iesitte d7FERE PEa 22 A4 JH 9
AZoll &g 7Fsstth= Fdo] Ut 2 AFoA= 71 Zfedold 7IHE o8 UkHEe] 447t
22 et 71548 FFE W 582 3%F(Niacinamide(1.6%), Caffeic acid(1%), Ferulic
acid(1%))ell diste] mREEI] F71 AFL APotiet. Yo EL2 FEE29 nREIg J7to 4
Fe A AL gelstdon, YieHE g B4 div] Ao 250% mREEIY S SR
(Caffeic acid, 8AIZh). ©li= 3FFEF 2of 2t ofuet HFF T2 ook T Bd EoF 5
UivE 7ol ogt By g A8 JHstt Boko| A7 Ay 9 g mFadE e &
e Ao AtmHT

-

FAJe] ¢ g B, SENEA Y, TGS, HEERy

Abstract : The technology of microbubbles and nanobubbles originated in Japan and Europe is
applicable to various applications and its effects are diverse, attracting attention not only from
many researchers but also from industry experts. In particular, nanobubbles have the advantage that
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they can be applied to products in the form of liquids, such as cosmetics, from the study that they

can exist for more than several months in water. In this study, it was carried out the production
of nanobubbles using bubble encapsulation technique and the experiment of skin permeability

enhancement of active substances in cosmetics using nanobubble techniquethree. Nanobubbles were
confirmed to affect the skin permeability increase of active substances, and up to 250% increase in
skin permeability compared to non—bubbles—free materials(Caffeic acid, at 8 hour). It is expected
that research results and industrial ripple effects can be expected not only in the cosmetic field, but
also in fields applicable to the improvement of permeability by nanobubble techniques, such as

areas related to drug delivery system.

Keywords © Nano bubble, Fine bubble, Bubble capsulation technique, Transdermal absortion, Skin

permeability
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Table 1. Correlation between solution stability and zeta potential[1]
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Fig. 1. Mechanism concept diagram of improving skin permeability of microbubbles

(a) Previous research results, (b) Mechanism concept diagram.
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Fig. 3. NTA(Nano Tracking Analysis) concept
diagram.

Total membrane thickness: approximately 300 pm.
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Figure 1. The multilayered
structure of Strat-M™
membrane matches that of
human skin.

Fig. 4. Transdermal absorption experiment process using Franz Diffusion cell.
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NANOS|GHT Capture 20200513 11-57-24

= Results
¥ Mean: 85.6 nm
v Mode:26.2 nm
v $D: 84.9 nm

v Concentration:
54.0 EB particles/ml

Fig. 6. NTA(Nano Tracking Analyzer) Nano
bubble analysis result.
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Table 2. Skin permeability test conditions and results of functional mist containing Niacinamide,

Caffeic acid, Ferulic acid

Time(hr) 2 4 8 12

without
Nisciamide nanobubble(mg) 1.8 3.1 4.6 7.9
with nanobubble(mg) 1.9 3.6 6.8 9.1

without
Caffeic acid nanobubble(mg) 0 1.07 1.21 4.25
with nanobubble(mg) 0 1.82 3.02 8.91

without
Ferulic acid nanobubble(mg) 0 1.12 1.31 3.95
with nanobubble(mg) 0 1.65 2.23 7.53

Table 3. Skin permeability test results of functional mist containing Niacinamide, Caffeic acid,

Ferulic acid

Time(hr) 2 4 8 12
Niacinamide 105.6 116.1 147.8 115.2
Caffeic acid 0 170.1 249.6 209.6
Ferulic acid 0 147.3 170.2 190.6
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Fig. 7. Skin permeability test results of functional mist containing (a) Niacinamide, (b) Caffeic
acid, (c) Ferulic acid and (d) results of skin permeability improvement rate (%).
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