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Abstract: In this study, Polygomun aviculare L. (P. aviculare L.) extract loaded elastic liposomes (ELPs) were inves-
tigated to enhance the transdermal delivery of P. aviculare L. extract composed of various flavonoids. ELPs were com-
posed of egg phospholipids (PC) and edge activator (Tego® care 450) and the physical properties and in vifro permeation
studies of ELPs were performed. Particle size ranged from 148.1 to 262.2 nm and deformability index was recorded as
11.5~25.4. Loading efficiency was from 53.1 to 66.3%. /n vitro skin permeation studies using Franz diffusion cell dem-
onstrated that ELP-4 having ratio of 85:15 for PC to Tego® care 450 exhibited the higher skin permeability than ELP-
1, the general liposome without Tego® care 450. It was visually seen by fluorescence image restoration microscopy. The
findings suggest that ELP-4 selected as the optimal formulation could be used as useful formulation for transdermal deliv-
ery of the extract.
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Figure 1. Preparation of P. aviculare L. extract (ethyl acetate frac-
tion).
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Table 1. Compositions of Elastic Liposomes

Formulation P. aviculare L. extract

PC*:S? (wiw %)

code (mg)
ELP*-1 100 : 0 10.0
ELP“-2 95:5 10.0
ELP*-3 90 : 10 10.0
ELP*-4 85:15 10.0
ELP*-5 80 : 20 10.0

“PC: Egg phosphatidylcholine. *S: Tego® care 450. ‘ELP: P. aviculare
L. extract loaded elastic liposome.
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Table 2. Sizes of Elastic Liposomes before and after Extrusion
through Polycarbonate Membrane with a Pore Size of 80 nm

Formulation Size before extrusion  Size after extrusion
code (nm) (nm)
ELP-1 213.9+6.5 172.1+£1.9
ELP-2 213.6%1.5 194.6+3.6
ELP-3 241.1+6.1 202.2+7.4
ELP-4 262.2+2.4 222.9+5.8
ELP-5 148.1+£0.4 148.2+1.0
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Figure 2. Changes in size of elastic liposomes containing P. avic-
ulare L. extract during 2 weeks.
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Table 3. Deformability Index of Elastic Liposomes

Formulation code Deformability index

ELP-1 15.2+0.3
ELP-2 19.7+0.7
ELP-3 21.2+1.5
ELP-4 254+£1.3
ELP-5 11.5+0.1
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Figure 3. Changes in loading efficiency of elastic liposomes con-
taining P aviculare L. extract during 2 weeks.
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Figure 4. [n vitro skin permeation profiles of 1,3-BG, ELP-1, ELP-
4 and ELP-5 containing P. aviculare L. extract through ICR albino
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Figure 5. Proportions of permeated amount of 1,3-BG, ELP-1, ELP-
4 and ELP-5 containing P. aviculare L. extract through ICR albino
mouse skin after 24 h incubation (Tape: stratum cormeum, Skin:
epidermis without stratum corneum plus dermis, Transdermal:
receptor chamber). The results represent the mean + SD (n=3) (p <
0.05).

In Vitro L5+ 52} 418 (Fluorescence Image Restoration
Microscopy). & A-ollAl= Franz diffusion cell2 ©]-&3%F
i 53 A Hete] B fEES T F8 A5
Y- E3 12 /HIH0E 18R 3 o)X B9l
AnES o] &3k AR FEEZR] ELP-1S 20 = 3}
Row, o A AFE Sl HH | ARSEA HER &
21¥l ELP4E A¥ A¥oz MAsIdct 2| 2% Yoll= vt
UE 2% th4l rhodamine B9} FITCE 7t -84 I3
43 A8 ¥F £ 24 Sl ZIAFHLH A
7 73l e 9% 24 9F T A=E dEEIT
(Figure 6).
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Figure 6. Fluorescence images of a cross-section of hairless rat skin
incubating with ELP-1 and ELP-4 containing rhodamine B and
FITC for 1 h and 24 h (Red: Rhodamine B, Green: FITC, Blue:
DAPI, Size bar: 30 pm).
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