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Abstract: In this study, the elastic liposome consisted of egg phospholipids and edge activator (Tego® care 450) was pre-
pared in order to supplement the defect of the conventional liposome. We prepared elastic liposome containing quercetin,
known as natural antioxidant, and evaluated the vesicles size, elasticity, loading efficiency, stability, and in vitro skin per-
meation. The mean diameter of quercetin loaded elastic liposome formulations ranged between 208.2~303.4 nm and load-
ing efficiency was observed 64.1~87.5%. The highest loading efficiency (87.5%) and deformability (28.3) were observed
at the optimal ratio of 90 : 10 (egg phospholipids : Tego® care 450) among 0.1% quercetin loaded elastic liposome for-
mulations. The elastic liposome formulation was selected for further transdermal permeation study. The elastic liposome
(129.9 png/em?) exhibited more skin permeability than general liposome (114.8 pg/cm?) and 1,3-butylene glycol (75.1 pg/
cm?) solution. This results suggest that the elastic liposome formulation using Tego® care 450 as a major edge activator
could be useful for the delivery of active ingredient through the skin transdermal.

Keywords: elsatic liposome, quercetin, Tego® care 450, Franz diffusion cells, skin permeation.
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Table 1. Compositions and Sizes of Elastic Liposomal Formulations before and after Extrusion through Polycarbonate Membrane

with a Pore Size of 80 nm

Formulation code PC“ : S* (%w/w) Quercetin(mg) Size before extrusion(nm) Size after extrusion(nm)
EL*-1 100 : 0 - 161.3%1.1 114.549.1
EL‘-2 95 :5 - 107.9+6.2 106.6+5.1
EL"-3 90 : 10 - 121.6£5.1 125.4+£5.1
EL-4 85 : 15 - 95.4+6.1 96.7+£3.3
ELS-5 80 : 20 - 137.3+4.2 136.1£1.6
ELQ-1 100 : 0 10.0 303.4+4.2 303.3£2.9
ELQ"-2 95 :5 10.0 259.1+18.4 252.4+17.4
ELQ“-3 90 : 10 10.0 235.8+16.6 228.1+17.6
ELQ"-4 85 : 15 10.0 266.8+6.7 264.1+4.0
ELQ“-5 80 : 20 10.0 222.0+5.8 208.249.8

“PC : Egg phosphatidylcholine. S : Tego®are 450. ‘EL : Elastic liposomal formulation. “ELQ : Quercetin loaded elastic liposomal formulation.

Values represent Mean + SD (n = 3).
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Figure 1. Changes in size of elastic liposoms containing quercetin
during 1 week.
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Table 2. Deformability Index Value of Elastic Liposomal
Formulation

Formulation code Deformability index

ELQ-1 13.940.3
ELQ-2 24.5+1.0
ELQ-3 28.3+0.5
ELQ-4 23.7+0.7
ELQ-5 21.8+0.3

237 gFeFo] 20%2! ELQ-5(222.0 nm)E.th 4Ak=717F 2
Uttt sIRIRE, 7PHEA A= AHEEA ol 22 ELQ-
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39 7P Xg7t & 2 & Uk wEhA AHEA
Fol 44 & SUIsHH PHPE AT AT o T
At} o= AAEIA Y] FETt o= A= %ﬂo}m EW FA
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olglgt A= w|Fo] Hol, AMEE FA T
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Figure 2. Loading efficiency of elastic liposomal formulations con-
taining quercetin.
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otk g B g xFe] AR B S 7127
(hydration gradient)ol] Jaf 3]5-o] X F=o] of=-& wF =
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condition)®] ZZ10llx AAEIAE. T U T2 (0.6362 cm?)
of tigh Al7HE FAARIS] T2 Figure 3] YER AT
AAES FA g ¥ 2| 2520 ELQ-3%& tlZ&dl] H|ste]
AlZPE FARe] FaEke] folX o2 A veRth ELQ-
33 AWk 22FQ ELQ-12 AIZHA= Al7F &8 o=
FEE] FHFe] ST A, AAES S3iA

1,3-butylene glycol -8 <H(quercetin in stock solution)ol] X &=
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Figure 3. In vitro skin permeation profiles of 1,3-butylene glycol
solution and ELQ-1, ELQ-3 containing quercetin extract though
ICR albino mouse skin.

2NZWHA] SR BHElA] 2 0= YT mEbA
2477 3 FARI 9] 2] F3 K (transdermal 1,3-butylene
glycol €212] 7%~ 0.0 pg/em®019 2, ELQ-1- 27.8 pg/em?,
ELQ-32 56.4 pg/em’S.2 %7] A3}5F 314.4 pg/em™l tjs}
o] 747} 8.8% 2 18.0%°] F&-S YERN Ath(Figure 3).

Figure 4= 24X17F &, 2S5 S8k #HAAIE (tape), 2+
AFS A8 my|+75ol] EAsR= HAME (skin), 22|37 3]
FE 5335197 receptor phasedl] EA8h= FA| € (transdermal)
o] S vERd Aol

7+ A Zo) EA8te AAM T FeEF(tape) 1,3-butylene
glycol &42] A9 4.6%I3L, ELQ-1°] 4.1%, ELQ-32] 73
T 5.8%= YR 2SS A9 S oG +9)E 3
F5 FHA R gFaK(skin)e, 1,3-butylene glycolt ELQ-1,
ELQ-3°14 247} 60.5, 74.0, 89.7 pg/em’(Figure 4(a))= 271
Hatige] gt AR HEEZ ket 749 27 193 2
23.5, 28.5%= ¥ 2]3EF AP ELQ-3(90: 10)°] 735 &
vle} X1Fjel] EAshs AMEL] o] B B2 Zlo = v
Wt 955 5331 receptor phaseol] EA3h= HAHE
(transdermal)®] ¥3F ¥]&-2 1,3-butylene glycolZ} ELQ-1,
ELQ-3°] Z}2} 0.0 2 8.8, 18.0%% ELQ-3°] thx Fz}ako]
A Vbt BoFal Atk(Figure 4(b)). Il FFH
Al T e 7] At 3144 pglem’el] tiate] 13-
butylene glycol3 ELQ-1, ELQ-391A1 ztzh 75.1 & 114.8,
164.6 pg/em’0 2 =AU}, o|& 27] Hatakl gk A
gle] I 82 $Hleld 72t 239, 36.5 B 52.3%°1%
o, o]z B FEF AYE o8 Ag o B F F
Alglo] B2 ALEISS Ueile doltt. ol2fs 2
= B BT H7HE AREGATE AE ol v
EQREH st =& HrAdS ZA koL olEg XA o]
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Figure 4. Proportions of permeated amount of 1,3-butylene glycol
solution (quercetin) and ELQ-1, ELQ-3 containing quercetin
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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