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Nano-emulsion Containing Parthenocissus tricuspidata Stem Extracts for Enhanced Skin Permeation and the Anti-
bacterial Activity of the Extracts. Jo, Na Rae, Min A Park, So Ha Jeon, and Soo Nam Park*. Department of Fine Chemis-
try, Cosmetic R&D Center, Seoul National University of Science and Technology, Seoul 139-743, Korea

In a previous study, we investigated the antioxidative and cellular protective effects of Parthenocissus tricuspidata stem
extracts. In this study, we prepared nano-emulsion containing P, tricuspidata stem extract to improve skin permeation. The par-
ticle size of the nano-emulsion using the microfluidizer was 302 nm. Its loading efficiency was over 86%. The size distribution of
the nano-emulsion took a monodispersed form and the nano-emulsion was more stable than typical emulsion without using
microfluidizer during a 2 week period. In vitro skin permeation study of nano-emulsion containing P, tricuspidata stem extracts
was carried out using Franz diffusion cell. The 1,3-butylene glycol used as a control group had 32.59% skin permeation effi-
ciency. The skin permeation efficiency of the nano-emulsion was 42.47%. Also, we observed the antibacterial activity of the
ethyl acetate fraction on skin flora for prospective applications as a natural antimicrobial. The ethyl acetate fraction had antibac-
terial activities higher than methyl paraben on Staphylococcus aureus, and Bacillus subtilis. These results indicate that nano-
emulsion containing P, tricuspidata stem extracts could possess valued applications in cosmetic formulations for improving skin
permeation. Also, based on the antibacterial activities on skin flora, antioxidative and cellular protective effects shown in our
previous study, we suggest that P, tricuspidata stem extracts could be used as functional cosmetic materials.
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2 Aol Agsielch B Ac ME 2t 258 97
RS o] g3t0] 100 LA EWao] 2|k, ARS disc
2 0.5, 2.5 mg®] HEE paper disc (diamerter 8 mm,
Roshi kaisha. Ltd., Tokyo, Japan)o] A3 4471 H,
AZBHE AX §NE FLARL. 42 ARt BAE
paper discE =3 HHujA] o WA JEH = g
gk & disc ¥l HAJE AT (clear zone, mm)yS 5733}
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Table 1. Composition of P. tricuspidata stem extracts contain-
ing formulation for emulsion and/or Nano-emulsion.

Component wiw %
Stearic acid (SA) 15
Cetyl alcohol (CA) 1.0
Qil phase Caprylic/capric triglyceride (CCT) 20
Mineral oil (MO) 5.0
HCO- 60 3.0
Ethanol (EtOH) 1.0
Ethanol phase PT ethyl acetate fraction (PT) 0.1
Water phase Distilled water (DW) Up to 100

Table 2. Droplet size and loading efficiency of emulsion and
nano-emulsion containing P. tricuspidata stem extracts.

Nano-emulsion
302.0 £160.3 nm
86.43 £2.3%

Emulsion

Droplet size (nm) -
Loading efficiency (%) 86.90 +1.40%

2 g ok
BHolg= &7 &2 R LicoEHe 22X EY

I3 AR Q1 microfluidizers HAFIU 2l 2E 2 U
o|gd Az @ol o] & & FHlo|t}. ol oo}
Z2olt gHo =2 4L 7|3t T interaction chamber
IXOZ E5AA Axe] 2718 ARolA Bahe dale
2 dAE Y3at= EAo| 3], Microfluidizer2 A
28 YA 2 d-o A% A SR g
717} ZobA v, Fatglarof whak Pk 2719 Fit A2
T F7|= Hadhs Aoz dHA QUTH12].

0.1% FAolF= £7] FE=9 oA EHCIE £8<
et O/W o B AL Table 19] Moz FA7|E o435}
o] Azt AlxE o EH-E 1UFEF AAQ microfluidizer
£ 53] utE FHAAA Yo HdE A2 0.1% &
AolgdE &7] 2= Lot CIE £8& &R
AL YleodhY Az 3 & YA 27|19 2Ra &S
Table 20 UetWth Az 25 Ayt o @A S o4t F )
2 27U J=EEE Yoy, o2 d 2 302
nm= T4 FE Y AT JERES Hol Fch(Table
3,0 week). FFE/ o2 EAT FE229 T G2 o
gh o @A} o B B 86% ol o2 YT

QA A2 ddt O/W o FAT Yo B AF 9 ¢+
A& 277t ¥ L3S (Table 3). Uit ABH2 A= & &
% 25 Foh 24t 2 43 A= 2 S YEbd v,
U 248 Azko] A4S A% 3717 tha 27ehed
o 2% /17 B¢ U WS FUT A% R2E Y
EHf ST} ol2dt Aote 22 GAT 717l A YRt o EA
oA & 4= e Jdolu I 22 e &2 &

Table 3. Size distribution of emulsion and nano-emulsion containing P. tricuspidata stem extracts during 2 weeks.

Time(week) 0 week 1 week 2 weeks
Microfluidi ’ : |
icrofluidizer | | i || ]
0 cycle L ‘__ 4 ‘I_* " : L_
(Emulsion) -
156.5 £ 25.8 nm

146.5+25.1 nm
686.6 + 180.0 nm
9547.7 + 1843.5 nm

821.1 £665.4 nm

692.6 £185.0 nm 8940.6 + 3955.3 nm

9677.7 £1843.5 nm

Microfluidizer
5 cycle I
(Nano-emulsion) . -

302.0 £160.3 nm

320.0 £153.4 nm

301.4 £188.3
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Fig. 1. In vitro skin permeation profiles of 1,3-butylene glycol

solution and nano-emulsion containing P. tricuspidata stem
extract through ICR albino mouse skin.
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Fig. 2. Proportions of permeated amount of 1,3-butylene glycol solution and nano-emulsion containing P. tricuspidata stem
extract through ICR albino mouse skin after 24 h incubation (Tape: stratum corneum, Skin : epidermis without stratum corneum

plus dermis, Transdermal : receptor chamber).
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Table 4. Antibacterial activities of P, tricuspidata stem extracts ethyl acetate fraction against microorganism.

Size of clear zone (diameter, mm)

Control conc. (mg/disc)

Bacterial strains

Sample conc. (mg/disc)

Methyl paraben

Ethyl acetate fraction

DMSO

0.5 25 0.5 25
P. ovale -2 18 24 - -
P. acnes - - 14 - -
Gram positive bacteria
S. aureus - - 12 - 16
B. Subtilis - - 11 10 12
Gram bacteria negative
E.coli - 10 18 - -

&No inhibition.

133.54 ug@ 2 AT Tt FAolgE £7] FE=
o 7] A3te tjv] F = FF3HE 1,3-butylene glycol©]
32.59%, Lo BH o] 42.47T%E o B A o] oF 1.308] T
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