Appl. Chem. Eng., Vol. 26, No. 5, October 2015, 563-568
http://dx.doi.org/10.14478/ace.2015.1072

Article

2[FIZ[E[AILIR 2[F2[ElS EX[et o=EEL| o 3! Zdu| ME
QlLtal - st - YUXKIY - AAT - =2Y - Hige
Aeaet7)sdsta Justety, siEsdrled T4
(20159 69 239 A7, 2015 7€ 16 AAL 2015 99 6L AH)

Characterization and Transdermal Delivery of Ethosomes Loaded
with Liquiritigenin and Liquiritin

Na Ri Im, Hae Soo Kim, Ji Won Lim, Kyeong Jin Kim, Geun Young Noh, and Soo Nam Park

Department of Fine Chemistry, Cosmetic R&D Center, Seoul National University of Science and Technology, 232 Gongneung-ro,
Nowon-gu, Seoul 01811, Korea
(Received June 23, 2015; Revised July 16, 2015; Accepted September 6, 2015)

A g e 2l 7 ool Eel A S kst

= =
9 st BAo) Holyd Bl 4x ARt B A
A3 AGN2H LR ofEFE zauoh A7), B EE W T RS

M= FJ%‘]FJEVH”# EH"]E]EH
Brrsrich A AEADEY HF 2 mM &

A 3= 3 0.75 mM FA%‘%’/]EMI ‘Jr R

714 R ol

FAAHR 1, FAYEL 0.75 mM sE7HA] 9+

S T3t o EE 9 Otlx}:U]L Z}7} 143.85, 158.90 nm©] 1 o.H,

Y BEE A7 4751, S461%01 903 FE Sl srief AFAo® 2H] GFe] SIS FFE eI s
APE AT Ak AN e A L AmFol Ak HEFol AL ot o e A ot
< RolFth ol 050 mM A HAY 2 AL AT JEFo] el GapHoln], Frest W F
ol SAE A wA olF Aol A& Aat
Abstract

Liquiritin and its aglycone, liquiritigenin are flavonoid found in licorice that show anti-oxidant and anti-aging properties. In
this study, ethosomes loaded with hydrophobic liquiritigenin or liquiritin were prepared as a transdermal delivery system. The
particle size, entrapment efficiency, and skin permeability of ethosomes were evaluated. Ethosome containing liquiritigenin
was stable up to 2 mM and ethosome containing liquiritin was stable up to 0.75 mM concentration. The particle size of etho-
somes containing 0.75 mM liquiritigenin and liquiritin was 143.85 and 158.90 nm, respectively and the entrapment efficiency
was 47.51 and 54.61%, respectively. The entrapment efficiency was improved with increasing concentrations of drugs.
Ethosomes loaded with liquiritigenin or liquiritin were superior in skin permeation ability compared to that of 20% ethanol
solution and conventional liposomes. These results suggest that ethosomes containing 0.50 mM liquiritigenin or liquiritin are
effective for the skin permeation and may be used as an antiaging and antioxidant ingredient in cosmetic formulation.
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Table 1. Changes in the Size of Ethosome Vesicles with Different Concentration of Liquiritigenin and Liquiritin

Loading drug (mM) 0.25 0.5 0.75 1 2
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Figure 1. Structure of liquiritigenin (1) and liquiritin (2).
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Table 2. Entrapment Efficiency of Ethosome Loaded with Different
Concentration of Liquiritigenin and Liquiritin

Ethosome Loading drug (mM) Entrapment efficiency (%)
0.25 2247 £ 6.05
0.5 38.55 + 6.25
Liquiritigenin 0.75 4751 + 5.01
loaded
1 4837 + 1.59
2 51.64 + 2.48
0.25 4376 + 0.82
0.5 50.03 + 2.59
Liquiritin
loaded 0.75 54.61 + 9.10
1 57.98 + 7.63
2 ok
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Figure 2. In vitro skin-permeation profiles of ethosomes, liposomes,
ethanol solution containing liquiritigenin through dorsal mouse skin.
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Figure 3. Total permeated amount of liquiritigenin from ethosomes,
liposomes, ethanol solution into the mouse dorsal skin after 24 h
(Tape : stratum comeum, Skin : dermis and epidermis without stratum
comeum, Transdermal : penetration through the skin).
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Figure 4. In vitro skin-permeation profiles of ethosomes, liposomes,
ethanol solution containing liquiritin through dorsal mouse skin.
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Figure 5. Total permeated amount of liquiritin from ethosomes,
liposomes, ethanol solution into the mouse dorsal skin after 24 h
(Tape : stratum comeum, Skin : dermis and epidermis without stratum

comeum, Transdermal : penetration through the skin).
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Figure 6. The proportion of total permeated amount of liquiritigenin
(LG) and liquiritin (LT) from ethosomes, liposomes, ethanol solution
into the mouse dorsal skin after 24 h (Tape : stratum comeum, Skin
: dermis and epidermis without stratum comeum, Transdermal :
permeated through skin).
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