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Abstract: Centella asiatica extract is widely used as a raw material for cosmetics due to its various effects, but it is difficult
to expect penetration into the skin due to its high molecular weight and low solubility. In order to solve these problems,
lipid-based liposomes of various types were developed to increase skin absorption. Therefore, in this study, we tried to
increase the skin absorption rate by preparing transfersomes using surfactants as edge activators in existing liposomes.
Liposome and transfersomes containing Span 80 and Tween 20, 60, 80, and 85, respectively, were prepared using a
high-pressure homogenizer, and we evaluated the particle size, polydispersity index, zeta potential, and skin absorption
rate. As a result, there was almost no change in the physical properties of particle size, polydispersity index and zeta
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potential from 25 °C to 60 d, and the particle size of transfersomes containing Tween 20, 60, and 80 increased after

60 d at 45 °C. Madecassoside, main substances of the Centella asiatica extract was used as an standard and madecassoside

was measured and calculated when measuring the skin absorption rate using Franz diffusion cells. As a result, formulations

containing Tween 20 were the most, whereas formulations containing Span 80 were the least. According to the skin

absorption coefficient (Kp) value, all formulations showed 'very fast', and the absorption rate was similar or greater than

that of liposomes, except for formulations containing Span 80. Through this, it was confirmed that the larger the HLB

value of the nonionic surfactant, the smaller the particle size of the transfersome, and the increased skin absorption rate

due to the increased flexibility of the vesicle membrane. Through this study, transfersome using surfactant as an edge

activator can be expected to solve local skin problems not only as a cosmetic raw material or product, but also by increasing

skin absorption.
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Figure 1. Main ingredients of Cetella asiatica.
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ZNA[23], H5{24], w2 2R xpeh2s), R A)
A[26] 9 = FAYR27] 5 chdstAl BEA Qo e
ZFQ fEAJE0] madecassic acid, asiaticoside, asiatic acid,
madecassoside =(Figure 1) TRAT 22J2) AlgobilEe}
glycosaminoglycans©] o] F87F A& s, 243} Al
E2 fEsjol W2 A Anee) 4Ue 215 &
thar Bawa QIe17).

EfiAmEe] AMEE AWEEAl=  1f HLB
(hydrophilic-lipophilic balance) 72 71w, W. C. Griffino]|
ot F3F AR Sl Ak oFITH28,29]. AlHE/IA
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o] vlg, 35HA A2 W FFol wh AHEHIAY] 42
o] geixick &Hlgt Foll AgAAEe R o AE WESA
%] sorbitan ester (Span) AFL/IAE A% 4= SlaL, HLB
+= 10 oJ3l= 21-34do]ck Sorbitan estero] ethylene oxideS
F7IAIA A3 PEGs sorbitan ester (Tween)2 HLB 10 ©]
dom Zgd AEZHIAIOIEH30].  Sorbitan ester
sorbitan monooleate (Span 80)2> &7 A& U] o|FZ%H

Table 1. Structure and HLB Value of Edge Activator
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47} Z7Fsbel Tween 400] =13, Th] 27He] ghar} 27}
&P Tween 600] Etk Tween 80-2 Tween 603} =7}
Zdovt olgAge] 17 EAsks Ex3} AARI oleic
acid7} A3kl It} Tween 852 732 trans HQ] elaidic
acid7} 4101 Qli= FEo|Ti(Table 1). webA] 2 Atollii=
WEXEES TS YEEI HLB go] e vloles
AAZ/dANQ1 Span 80} Tween A|E 452 edge activator
2 okt EUARES Aste] BN Sy Ered] B
3 A7 el

2. W= Y M
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EdATES GiEl b A AAUL Sh WS

E3) E3x3} AJHo] ¢l hydrogenated lecithin (Lipoid

No Name INCI

HLB value

1 Span 80 Sorbitan monooleate

43

o
O\/}\;OJK/\/\/\/\/\
o O/\>;OH 16.7
o

2 Tween 20 Polysorbate 20
HO OH
\6/\0 z y WAX+Y+2=20
o]
O\/?ZO
0. O/\);OH
3 Tween 60 Polysorbate 60 B e o 14.9
(o]
H‘é o \
0. O/\}OH
4 Tween 80 Polysorbate 80 HOL A~ oo O" o 15.0
oS! e e
o ! h Y
~ N 1/\\-’ g NP
5 Tween 85 Polysorbate 85 F“ LJ o 11.0
%[N = fﬁ. ey
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S75-3, Lipoid, Germany)E A}ME-315.01H, edge activator=
AHEAIAQ] sorbitan monooleate (HLB 4.3, Span 80,
Sigma, USA), polysorbate 20 (HLB 16.7, Rheodol TW.L
120V, Tween 20, Kao, Japan), polysorbate 60 (HLB 14.9,
Rheodol TW-S120V, Tween 60, Kao, Japan), polysorbate 80
(HLB 15, Rheodol TW-O120V, Tween 80, Kao, Japan),
polysorbate 85 (HLB 11, Tween 85, TCI, Japan)2 AM8-5}%
om, 3leltEE Table 10 UEHITE HEFEE9 =
8 G5AAES 233 Centella quatro (Biospectrum, Korea)
£ butylene glycol (1,3-Butylene glycol, Daicel, Japan)o]l 5%
7 HES Theste] kel 3 AL, AHEE) P
2= ¥EY 8 4 5 madecassoside (Aladdin, China)
= 21859t} Madecassoside’= Centella quatroo|] 714
Wol ghiEo] glom, =8 AR 4% 5 7P AESAVE
Wol3l] A AEo= AAHsIgth  o]elo]  glycerin
(Glycerin, Acid Chem Co., India)@} water (A= 7
A|Z7|(Pure RO 130, Human Co., Korea)o]|4] A|zZ3et AL
(< 0.1 uSlem) AFG3IATE QFE] ok TRE WE s}
HEE BA8 53E Agsiet

22. 42EE & EHANE XM=

PEZT EdAHES x| SfEle] X)Wl
Lipoid S753& ARg3lglon, EdHARZOE  edge

activator= Span 80 % Tween 20, 60, 80, 855 <IX|&1}
80:209] Hl&= 4% ¥ 94Koil phase)T} 5% Centella
quatro=. TAE FA(water phase)S 212} 70 7| 4L
sto] gafigh & Aol S HAs] Pl homo-mixer
(TK. auto homomixer mark II 2.5, Tokushukika, Japan)-2-
ARE31e] 3,000 ipm®] S = S min 52t F3PAIA A5t

ok ek Zle 8. Yang 5{32]9) WHe Halsto]
high-pressure  homogenizer (nanodisperser, NLM1000, Ilshin
autoclave, Korea)o]l 700 bar®] =02 23] ETFA]A nano
sizeQ] #|EET EHATELS A =5FIHTable 2).

23, 248 MY e "ot

Az 22gy) EAAHES A25 C), 245 ©)
of Hakstod 1, 30, I 60 d (day) -s<F e, AV 2 A=
ofFof| thigt ZBA| HISkE FsIgict Ales Pagar) Exll
0] QIR |(particle size), TREAEApolydispersity index,
PDD) 2 AefSlzeta potential) Z4-L 915 dynamic light
scattering A1S B-ERT ULtV |(zetasizer nano ZS
system, Malvern Instrument Ltd., UK)S AME3I9IcE 242
gt EfAHES SRl 108) 314 5 2I8)sie]

om, Lxl 25 T A SA =TS a19ct

2.4. Madecassoside?l| HPLC &4

HESZEO] A% AJE2l madecassoside®] S C.
Monton 5-¢] HFH[331 #W&5}o] high performance liquid
chromatography (HPLC, €2695, Waters, USA)= EX5}3ich
HZ7)= PDA detectorS 08510 202 nmz ZA5}l0.
o, 44 1.0 mUmin®] A0 BEASIG) ofsAloR
0.01% phosphate buffer?} acetonitrileS ¢85} L gradient
B o]g/de] vlES delsto] A1 XIgYsiGihTable 3).

& Franz diffusion cell system (HDC-6TD, Logan instruments,

Table 2. Preparation of Liposome & Transfersome (TS) Using Different Edge Activators (unit: wt %)

Part Ingredient name Liposome TS-1 TS-2 TS-3 TS-4 TS-5
Lipoid S75-3 2.00 1.60 1.60 1.60 1.60 1.60
Span 80 - 0.40 - - - -
Tween 20 - - 0.40 - - -
Qil phase Tween 60 - - - 0.40 - -
Tween 80 - - - - 0.40 -
Tween 85 - - - - - 0.40
Glycerin 5.00 5.00 5.00 5.00 5.00 5.00
5% Centella quatro Stock sol. 10.00 10.00 10.00 10.00 10.00 10.00
Water phase
Water up to 100

tHEtapgsE ok 8] A, A9 Al 2 &, 2023
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USA)Q} <l-3-u)E(Strat-M membrane 25 mm discs, Merck
Millipore, USA)E AFE51GtE Z=0] §|&2 Bles 5}
o] 87K donor chamber)i} 37 Hreceptor chamber) A}]
off SUgelaL Bl 20% cthanol 84S AFESICk A
Fo] M= Bt 255 37 + 1 TE Ao |,
2, 4,8, 12 W 24 h 3 357bolA] Gole F2lsled, HPLC
system= ©]-8-5]0] madecassoside®] TS EAHSIGE E
gL 24 h & AgL ‘ﬂ%—ﬂ—r{membrane)ﬂ] S
madecassoside S Z4517] ©1510] methanol 2. 3)4] 3
Baslgich AFAY 199 EREAS Bl Slsto]
5 AP, et FAGKe, cnh)E 21
sk Al TR Lzl AAE
(steady-state) 7+9] A% ]7|(linear region) 442 F3H
Aktetglon], i FEiox AFAJRY] 27| sE=

Table 3. HPLC Condition for Determination of Madecassoside

HPLC Condition

Instrument €2695 Waters, USA
Column Kromasil C18 colunm, 5 pm, 4.6x250
mm (AkzoNobel, Netherlands)
Time Composition
(min) 0.01% Phosphate  Acetonitrile
buffer (%) (%)
] 5 80 20
Mobile phase 10 60 40
12 40 60
14 20 80
20 80 20
Detector wavelength UV 202 nm
Injection volume 10 uL
Flow rate 1 mL/min
Column temperature 40 °C
Run time 20 min

Table 4. Penetrant Rating Chart for Permeability Coefficients

Absorption coefficient Absorption rating

> 6 x 107 Very fast
6 x 10" <Kp < 6 x 107 Fast
6 x 10° <Kp <6 x 10* Moderate
6 x 10° <Kp <6 x 10° Slow
Kp < 6 x 10° Very slow

sdFe BYes 43 v ES 151

Lo} AXKIILE 4 A= F N Maralli 52] 25
71%0035] ket 2telskirk(Table 4).

26. AN &5

A 33] Bk SR & Y AnE it &
AR UeERfYTh 9148 student’s r-test® Z13Y31S]
H, fropdell wet p < 005, “p < 0.012 LEhhgick

ﬂl

lo Ay

3. Zdup & nE
3.1, 24 st 2l X= 7|

247y Al Pt EAEES A2} o] K
watod, 1, 30 H 60 dofl YA, ThiAlS, Al
9 pHE S4sPH ZBARSEE wasile). AollA 2
T} ERIAHES YAV ]= 27] tiH] 60 d7HA] 2 ©
3} glo] Hsielty 2 AHE/dAIR! Span 80 (HLB
43)S AFQ3FTS1 (135 ~ 143 nm)@} Tween 85 (HLB 11)
2 3193} TS-5 (109 ~ 119 nm):= Tween 20, 60, 805 A}
B3 EflAmEH92 ~ 100 nm)=Ee; RF =4 UER
th. HLB glo| 2er5 YA 7L S71ehe ke vEt
Wdeh A2oflx= 60 d 5t =2|Y(creaming), 37
(flocculation), F+%(coalescence)S E= QAERE glo]|x

Elapsed time  Temperature Formulation

1d 25°C
25°C

30d
45 °C
25°C

60d
45 °C

Figure 2. Sensuality evaluation of liposome and transfersome
after 1, 30, and 60 d at 25 °C and 45 °C.
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o
Liposome TS-1 T5-2 T1S-3 T1S5-4 T1S5-5

Figure 3. Particle size data over time at (a) 25 °C and (b) 45
°C. The results were expressed as the mean = SD (N = 3), 'p <
0.05, “p < 0.01 compared with each 1 d data.
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Figure 4. Plot of particle size () versus elapsed time (day) at
(a) 25 °C and (b) 45 °C.

et} eka] A, 41494 A 2 &, 2023

Joy

e}
- &4

3(Ostwald ripening) T4l A9 4= = S AHY
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HAAHZHTS-1)S 235]8] 27|17 ZopeS
(Figure 3). 2049 YA}=7]9] WslE B
TS5 2 W3} §ilom, TS2 ~ 4= AlTto] A
U777t STV AEE Bk ol H|ol2 AW
“gA2] HLB glo] & 790l 2R xjollxe] AHE A
7} wjde] & tf folse] 7H & & ol F&kE, 2t
2 A= TS 2|, 2 YRR B A ARE AE
HE glojxy Ao ogt Zog FHeETi(Figure 4)
[36-38].
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Liposome TS-1
Figure 5. PDI data over time at (a) 25 °C and (b) 45 °C. The
results were expressed as the mean £ SD (N = 3), 'p < 0.05,
“p < 0.01 compared with each 1 d data.
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Figure 6. Zeta potential data over time at (a) 25 °C and (b) 45
°C. The results were expressed as the mean = SD (N = 3), "p <
0.05, “p < 0.01 compared with each 1 d data.

— 1day (a)
[ 30days
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il — ] e
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Figure 7. pH data over time at (a) 25 °C and (b) 45 °C. The
results were expressed as the mean = SD (N = 3).

sz Belaets 543 W9 ES 153

oz EJE} DI2] Zko] 0.25 ]3}1_1 9= vy
gt I Sk FloR®

3.2. Zeta potential Z! pH
AEFI$]= dynamic light scattering (DLS) ¥4 o0& =4
310, colloidal 74]01]/\19] oL @1z} 7] Van der
Waals force@} A7|0]5Z50] oIt repulsive force= A%
% BE Ul e oIS 5 91 ), A2 Wk
RS Ho|n] A& Agksle sHA] gof S FEA o] 2 o
014%1 oFerh AWbo® + 30 mV oY uf ebgsict
4@6?1’4{401 72k Aol 60 d E2Fe] ARANS

245 Auk AeolA 60 d A3t Fol 2lEFeIE o
A meow, EdARZolNE 2 e Uehix]

QI 2ollx= 60 d it Fof| Fho] F7Ishe HF=
BGAT BT + 30 mV oike] gro g sllxle] H7]
Zog oAt IHER) E}(Flgure 6).

2lEET} EdllauiEe) pH ATIAE 60 d F2t A
3} LA WL glo] pH 664 ~ 7.06 Az ZAT]
IcKFigure 7).

3.3. OES4E(skin absorption rate) & OIJES4
S A(Flux)
%‘%‘ \::o 6—].051, ﬂ:-’:*—-q- Ea]]/\,q_a__,] _L]l:l?S‘A
28 v|w3l7] $J5te] Franz diffusion cells system2- ©]-8-5}

N

S PR Y

Skin absorption (%)
]

12 24
Elapsed time (h)

Figure 8. Cumulative skin absorption rates of madecassoside. The
results were expressed as the mean + SD (N = 3). The small
graph on the right shows the cumulative absorption up to 8 h.
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Figure 9. Skin absorption flux of madecassoside. The results

were expressed as the mean = SD (N = 3).
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Table 5. Mass Balance of Skin Absorption and Kinetic Parameters of Madecassoside Through the Strat-M Membrane

Formulation Steady-state flux (ug/cm’/h) Kp (cm/h) Absorption rating

Liposome 28.40 + 0.21 0.024 + 0.00010 Very fast
TS-1 2297 + 0.20 0.018 £ 0.00004 Very fast
TS-2 31.39 = 0.20 0.027 + 0.00021 Very fast
TS-3 27.69 = 0.16 0.023 + 0.00004 Very fast
TS-4 31.88 + 0.66 0.027 + 0.00059 Very fast
TS-5 2745 + 0.52 0.034 + 0.00455 Very fast
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