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2 ok B AFox sPgEY oJofE FollA Fatsl AR da] AMEE I Qe X84 HIEFIQ] vitamin E ace-
tate (VEA, tocopheryl acetate) & o835t 271 EY] AF 2] Ui A} 2719 o3-S Axstar, o] AdAS o] g3
ICR outbred albino mice (1273 ¢k 50 g, &%) -2 2] VEA HF 9} receptor phase A1 W2 VEAQ] &3l%
zpolo tsk AES 583tk VEAS 007 wt% 373+ nano-emulsion®] QA= o &+-& (ethanol, EtOH) ¢hako]
=TE O AV AAE AEE BT ANEIA ko] ¥ B9 A77F FeolAlE S FRlsklt) Receptor
phase®l| 4] A4 gt EtOH 3o] VEAS] &3|=& S7HAIZth EtOH 3] 5.0, 40.0 wt%<l 74-9-5.o} 10.0, 20.0 wt%
o wl VEAS] §3llert & 21& ER1ak3Ith Receptor phase®] AHE/IA E7F A VEA &alee] 4TS F=
A& gRlskit). a3 HLBRO] o Al 714 AdEdAE vlast 23 sorbitan sesquioleate (Arlacel 83:
HLB 3.7) > POE (10) hydrogenated castor oil (HCO-10: HLB 6.5) ) sorbitan monostearate (Arlacel 60: HLB 4.7)<
o2 VEAS tist &3 =7F 71819tk Receptor phaseoll 71 Absl WA 4] F7o wlgb = VEAS S8l =% 2b
o]Z Bt} Ascorbic acidE ¢-3F Al8 EDTA-2Na7}t 37F A8 R VEA £ 57F 39k o] Y 7kx] Abshd
AAE 33 AR Z7) B3 S5 REAE Ago] Aghe] whe) o] GebA HE 24 h Fole 2w
9] H& gEEE ®r) v 7HA] o ko] VEA 3HF nano-emulsiond ©]-83o] 3 3% Franz diffusion cell 213
S 3% A3 EtOH 330] 10.0 wt%<! -9l 1288 ug/cm’C.2 VEAZ}F 714 7 AEE Q) o]AL %7] VEA
Eolekel 220,057 ug/cm®@ v Wt 5853 %7F FHE A0 EtOH 3ol 1.0, 20.0 wt%<) ld A7 vws] & uj
27y 45 %, 15 %2 =0T FL8 EtOH s =2 A|Z38t o ddx) nu S wl, 05 wt% AASGAE AHE3 o d4
o] JAb A= AEEAAA 0007 wt% olEAd dAF 2719 1/20 AER] 260 nmE wi-¢ Aok AR H 9HE
FaksH= VEA S kS 54.848 ug/cm” 2 1288 pg/cm’ o F3-E 2.1 0007 wt% A @A g5 olddnct 23
t} olAte] ARER VEAS 353 nano-emulsion®] ¥4 T35 8} receptor phase 2430l W VEA L] £3l% x}o]
= 935 ol2ldt A9ES o] §ate] VEAS % UZ AFA7= o Bedk Ao 218 e = 9l Ao
2 AbEEoh

Abstract: In this study, vitamin E acetate (VEA, tocopheryl acetate), a lipid-soluble vitamin which is widely used
in the cosmetics and medical supply field as a antioxidant material. The stable nano particle emulsion of skin toner
type containing VEA was prepared. To evaluate the skin permeation, experiments on VEA permeation to the skin
of the ICR outbred albino mice (12 weeks, about 50 g, female) and on differences of solubility as a function of re-
ceptor formulations was performed. The analysis of nano-emulsions containing VEA 0.07 % showed that the higher
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ethanol contents the larger emulsions were formed, while the higher surfactant contents the size became smaller.
A certain contents of ethanol in receptor phase increased VEA solubility on the nano-emulsion. When the ethanol
contents were 10.0 % and 20.0 %, the VEA solubility was higher than 5.0 % and 40.0 %, respectively. The type
of surfactant in receptor solution influenced to VEA solubility. The comparison between three kind surfactants
whose chemical structures and HLB values are different, showed that solubility of VEA was increased as order of
sorbitan sesquioleate (Arlacel 83: HLB 3.7) » POE (10) hydrogenated castor oil (HCO-10: HLB 6.5) > sorbitan
monostearate (Arlacel 60: HLB 4.7). VEA solubility was also shown to be different according to the type of
antioxidant. In early time, the solubility of the sample including ascorbic acid was similar to those of other samples
including other types of antioxidants. However, the solubility of the sample including ascorbic acid was 2 times high-
er than others after 24 h. Franz diffusion cell experiment using mouse skin was performed with four nano-emulsion
samples which have different VEA contents. The emulsion of 10 wt% ethanol was shown to be the most permeable
at the amount of 128.8 ug/ cm®. When the result of 10 % ethanol content was compared with initial input of 220.057
,ug/cm2. the permeated amount was 58.53 % and the permeated amount at 10 % ethanol was higher 45.0 % and
15.0 % than the other results which ethanol contents were 1.0 and 20.0 wt%, respectively. Emulsion particle size
used 0.5 % surfactant (HCO-60) was 26.0 nm that is one twentieth time smaller than the size of 0.007 % surfactant
(HCO-60) at the same ethanol content. Transepidermal permeation of VEA was 54.848 ,ug/cm2 which is smaller
than that of particlesize 590.7 nm. Skin permeation of nano-emulsion containing VEA and difference of VEA sol-

ubility as a function of receptor phase formulation were determined from the results. Using these results, optimal
conditions of transepidermal permeation with VEA were considered to be set up.

Keywords: vitamin E acetate, nano-emulsion, Franz diffusion cell, skin delivery, lipid-soluble antioxidant
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H]EM E (a-tocopherol) & 1922 Evans®} Bishopell
o3 Aol tiafell BFAQl @A HE HAEACH 1]
HlER] E7F i E ol gl & 80do] Wi ¥l 7|7t Fet
HIEF E°] A 7] 5olv AE, = AESHE a5(2]
of lojA FLlE Aol kst A7) o] Fo Kk
T2 BlER] Ex= vlERe] 84 EA WiAUSS A
st QoA well W= A2 FeAS AdTH3].

Helol vlgl Ex= o, B, 7, 281 S-EIAE
(tocopherol) 2] Y] 714 EFHE Y} oo th-&3l+= v 7}
A EFEYA=(a, B, 7. & -tocotrienols) 2] F 8% 2]
ol JAAE Z= A8 vlERle|tH24-7]. <A vlE}
9 E 8F¢ 38 o)L A F Al et F-2EH
Z1A Yol A 2] vl E &/ 2] 7oA =84 24

] 7F & 2 A9 RRR-o-EFZH S0 &9
#] 3)tH8-10]. H]EM E (e-tocopherol) & 7P 5 Q.3
A4 AR A ksl A4 vESellA] A4 2k
ozt Abzel o3t AbstEHH Axuhs HEsit24,
5111, a-E3d#AEo] AF At} ghr]Ze] 985 oA
oo, 7P WA AEE AN ES o -EFTE g
ol o] gL FAE WolEUOEN ¢-EFIE
2 A8E 5 e o] 714 wkgoltk(Figure 1). sf
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9] Al oA wi-g- st A el o-TQ
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FAEFS A wWAYSZ Holstar Qlry ARkFo®
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Figure 1. Antioxidant roles of @ -tocopherol and « -tocopherol
scavenges radicals in lipid peroxidation[17].

Z5 AAY dkeAo] £ 10,% ¢-EFAE A4S ¥
SR k1l B8] A7 a8 H o E AAE = Q) AA
oA @ B ¢-ExsEo] HolE 40719 '0,&

2% A S QrH14], By ol ¢ -EFHZS 0,
& 4= 9t 15]. E BlEA WYS

5|2 9] ket ehriz 27
ez

Aelx= o]t o]Ho] A= o-EFTHE T 1
A EF:HY olMH O] E (tocopheryl acetate) =
o] &3t (Figure 2). H]EFT E oFAH O] E(vitamin E
acetate, VEA) 2% & <A Q= ExdE opAlH|o]
E ¢ FHQ CaHn0sY 2A2E 73 itk
[17]. A VEAE 95 a3} 22 958 AFe] 4
2] AMEE I Stk VEAE 1 AAR s s =547
7} Wolx ol @ AR AbeS AlFekr] wEel vlER
EE tiAlste] AFE-ETh 271& opAlE|o] EZ} 3] 7
Fadl ol dut vt FrEW ERHES A A
7132 EoF AL 02 RE BT Ve S Alestba &
A A8l

VEAT AFsPA A= el oF 010 wt% s
AREE AL itk B Aol A= ofol]l 5 3 mA= 0.07
wt%2] VEAE 28A1A Y 3719 YAE 2t 270
A AHAE Az 28l o] AP dS o] &3
VEAZ} 9] 935 Faal o] = == Aol &5
o] E845 7HE7tel diste] A8tk S VEA
of] th3t &3 =7} 2 receptor phase Z/d ol th3t 213
= zlgeqitt

2.1. 7171 & Al<k

#H 95 T3 Aol A3t Franz diffusion cell
Permegear (USA)2] 9 mm Franz difussion cell (receptor
volume 5 mL) ¥} V6A Stirrer 223 AME-35F T} High-
performance liquid chromatography (HPLC)E ©]-&3}
o VEAE A% 2433tk AH-¥ HPLCE= Dionex
(USA) 9 P580 pump®} UVD 170S lampe]™, AH
Phenomenex (USA)2] Luna 5 u Cl18& ARE-3ISITH
VEAS] Hdl F3%= 4= S8 AHEE UV-visible
spectrophotometer= Varian (Australia) 2] Cary 50 &
g ARE-FI T

Aok Z+7} vitamin E acetate (98 %, Sigma aldrich,
USA), L(+)-ascorbic acid (Junsei chemical, Japan),
EDTA-2Na¥ Sigma Chemical Co. (USA) A <5l
AHEERATE A EAd A2 AR polyoxyethylene hy-
drogenated castor oil (HCO-103 HCO-60)< Nikkol
(Japan) ol|A] 7-§Jate] AH&-FGlch eha-8- A Al z=ol AHS-
H Na,HPO, * 12H,03} NaH,PO, - 2H:0+= DAEJUNG
Chemicals & Metal (Korea) Al#-&, e 24 =7 VEA
= B8k ] A% metylene chloridet= DC Chemical
(Korea) AlES, le+-2(EtOH), W¥e-(MeOH) 5 7zt
T Sl AlF 55 AloRS ARESRSITh

2.2. VEAZ &7st Nano-emulsion2| X|Z=

VEAS &3t Hg st oldde Axshr] slal v
AP AP F 12712 AR T T 227 dovt
At v Z719) A HEE ol oldde # A¥
of| Al A LJAIZTE 27 o) g st AElE A8t Table
18] ¥l 714] eld A& A ste] 2+ 100 mL 2 A x5k
o} VEA 0.07 wt% < ARgAdA=Z A3 polyoxy-
ethylene (60) hydrogenated castor oil (HLB 14.0) 0.007
wt%, 123l EtOH 1.0, 10.0, 20.0 wt% & 217 &34
71 oil phaseE -4 A|Z3F3 ) o171l phase inversion
emulsifier method[18]15 AF&3 F1] ¥ oil phasecl
water phase?] 32} =FFE 2 mL/min® X2 XA
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Table 1. Composition of the VEA Nano-emulsion Formulations

o
o
™)

Ingredients (wt%)

Preparation Sample 1 Sample 2 Sample 3 Sample 4
VEA 0.070 0.070 0.070 0.070
HCO-60 0.007 0.007 0.007 0.500
Ethanol 1.000 10.000 20.000 10.000

D.I-water 98.923 89.923 79.923 89.430

Table 2. HPLC Operation Conditions for Determination of
VEA

System Condition of HPLC analysis

Phenomenex Luna 5 y C18

Column (250 mm x 4.6 mm)

Detector UVD 170S Dionex
Flow rate 1.0 mL/min
Mobile phase Methanol 100 %
Detector wavelength 285 nm
Injection volume 20 uL

8] A7yshAA wnlkelqit A3 Al E% 75 CTE A
SFSItE. Table 104 ¥i= Hise} 32 2
EtOH &&=Fe th2 A A %3k Al 2o]1, A

AAel HCO-609] ks da st x50
T/du]7F tF& vl 74 nano-emulsionS 0] 23}0]
visible spectrophotometer® VEA2] & §F= &<ls}
1! dynamic light scattering (DLS) YEFA715 o] &
sto J2b 2715 57, Blaskiltt

23 VEA°| HPLC 244743 Modified Fick's Equation
5 T35 VEASH 9]4to] IFsh= VEAS &
S, VEAS] 342 Dionex (USA) 2] HPLC 7171=
ARSI B4 2A 02 columne Phenomenex (USA)
9] Luna 5 ¢ C18 (250 mm x 4.6 mm) 223 AR-31%
11 detector+= Dionex (USA)<2] UVD 170S Z&-& A&
st o] AR MeOH 100 %, ©]% 4%+ 1 mL/min
oz ou Ay A¥ Agsity HPLC 4%
Table 201 YERATE
VEA?S] 93 535 = ob#fl €] modified Fick's equa-
tiong o]&3l AAFIATH 191,

o gkebdEetel A, Al 35 Al 2 %, 2009
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Figure 3. (A) Calibration curve of the VEA standard in-
jected in the range from 100 to 10,000 ppm (A = 285 nm).
(B) HPLC chromatogram of VEA standard. 2: VEA.

J = steady-state flux (ug/cm’/h)

de/dt = B EH AN & AREE I5-E F
st VEAS] 512

Vv = receptor compartment volume (sz)

A = F7}h ojup= wj3te] WA (emd)
A A& ol gste]l @] ARt & EA% Bk
VEAY FZ(de/dt)E T317] 918l VEAS HEAo]

%36}213}. VEAS] H#gAE ;1?471 98l 1007
10,000 ppm7HA] =52 HPLCE o] 43+ A B2 <
3] Figure 3(A) S o] R? = 099991 AZAS At}
VEAE Table 29} 22 EXZFHA0A <F 18
3(B))°ll VEA peak”} YERSETE

in (Figure

2.4. VEAS| Soll=E S5t Re ceptor Phase Z%X
Receptor°1]/\1 VEAES 714 2 23842 4 9= 4
AS 2] Q8 therst A8S x8Eoitt EtOH ¢
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Table 3. Composition of the Receptor Phase Formulations
(Experiment 1)

Ingredients (wt%)

Preparation
Sample 1 Sample 2 Sample 3 Sample 4
HCO-10 2.0 2.0 2.0 2.0
EtOH 5.0 10.0 20.0 40.0
PBS 93.0 88.0 78.0 58.0

Table 4. Composition of the Receptor Phase Formulations
(Experiment 2)

Ingredients (wt%)

Preparation
HCO-10 Arlacel-60 Arlacel-83 GMS-205

Surface 2.0 2.0 2.0 2.0
active agent
EtOH 10.0 10.0 10.0 10.0
PBS 88.0 88.0 88.0 88.0
, A A Q] F5, 28al Hksk Absk WA Q] F

o

ga

= VEAA &EH AEE vBlwstil VEAL HA
< A3 o5 F3 VEAS] &3 2719
S shetst 4= At

4 U o
K4

A BN

031 )

5|

pal

ﬁ

2.4.1. EtOH &tzfof| M2 VEA Ssli=: A

A E A91 polyoxyethylene (10) hydrogenated cas-
tor ol (HCO-10)< 2.0 wt% Y1 EtOH-2 5.0, 10.0,
20.0. 40.0 wt%=s 247} Wtk olF Aol stirring
mixerZ 2383t ] ¢+5-2 Nl phosphate buffer saline
(PBS, pH 7.4) & & 4% 100 wt%7} & wj7}+] 3t
o} o]gA Az ¥ EtOH 3ol thE Ul 719 A&
247} 5 mlL & wlo|dof ol VEA Stirrer (Permegear,
USA)® 37.0 TE A8t wrkAZink o] Hl 7]e] Al
Foll %E] VEA 05 g2 #Fo= 378 24 h &<
WHIAIZTE 24 h FHeoll 0.3 mLE F& o=z njg
1 8]&=2 ¥o] 2 min %
QF vortex mixing 3=l ©] A|&E 10,000 rpmlA] 10
min &<t A7l AIZL FHell 3¢ methylene
chloride & # &l HPLCZ #43k3lth EtOH ¢ =}
ole] W& VEAS] &3 EE v]wstqict

©] & methylene chlorideE 1 :

2.4.2. HHEMN EFO0| TE VEA Sdll= A

Receptorell AH&-9 74]‘:’1%}“ A HCO-10°] VEAS] A
Zoll 718 Ajstrbes glsty] flste] 2 714 o Al
HWEJAIE AHESte] 3l nlw AYPS dgsisinh
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Table 5. Composition of the Receptor Phase Formulations
(Experiment 3)

Ingredients (wt%)

Preparation
Sample 1 Sample 2 Sample 3
HCO-10 2.00 2.00 2.00
Vitamin C 0.10 - 0.05
EDTA-2Na - 0.10 0.05
EtOH 10.00 10.00 10.00
PBS 87.90 87.90 87.90

HCO-10, Arlacel-60, Arlacel-83, 12|31 GMS-205% Z}
2.0 wt% = %‘Qé}zﬂ Y1 o7 EtOH 10.0 wt% % 5
2 Wo]Er} o]F Ab&ol| A stirring mixer® =33 H
AFgHol phosphate buffer saline (PBS, pH 74)& %
% 100 wt%7} 2 w74 kst o] €A Az € A
HEJA F77F k&l e AlEE 225 mL A vt
o]<tef ol VA Stirrer (Permegear, USA)=E 37.0 C
5 A wRAIFT o] vl 71 AlRe] E=Y]
VEA 0.1 g& 37} 8l 24 h 5 wukAZ ) 24 h H el
0.3 mLE Fall Az o2 v]Fo] & methylene chlor-
ideE 1 :14E&=E €] 2 min &< vortex mixing 3l
t}. o] AlEE 10,000 rpmellA] 10 min F<F 44127
]7] ol 352 methylene chlorlde =< #3)] HPLC
2 BAsIh AMGAA Fel wel o 2319

VEAZ} 1% ol o3 gel wmsisi,

2.4.3. LHEIEEX[A|0 oHE VEAS| EsiE H|W ’\Ea
Receptor® <9443 VEA Eﬁ}aﬁ—% ﬂ

T 7HA Ak AE H7e vl
Abst A A= :U\O]i ’\ﬂxﬂi zk OLﬂixﬂ AT
EDTA-2Na®} 73t 34?1 ascorbic acid (vitamin
C)eltt, BlERyl C9 EDTA-2Nall &2 0.1 wt%=
SdskA AL o] F A ABBPEAAIE 1 1R
53+ A8 38 ARG AdEAACl HCO-103
AhelA Al S W2 F EtOH 100 wt% s Yol EFAIA
ehds] AR 7]l &F8&NS 2o magnetic
stirring A1Z1 ¥ 27 5 mL 2 ulo]dof Hol VA
Stirrer (Permegear, USA) 2 37.0 CE A3 A muk
AIZAEE o] Al 7HA1 9] Alge] F%e] VEA 001 g= 37F
skal VEAS] &35 =4sk7] 918l 05, 4.8, 12. 24 h
HA 02 530 dA 03 mL A H3Ak 18l FHE
|5+ A4 22 H|Fo] & methylene chlorideE 1 :

1 H]E2 Yol 2 min §<F vortex mixing 3F ¥ 10,000

>~
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Figure 4. Schematic diagram of Franz diffusion cell apparatus.

rpmoll A 10 min B¢k AEE 7] A7 FHoll -9
methylene chloride &< #3&to] HPLCE A% £43+9
o}, AbshgA| Al o]l Wl VEAZF oWl oz AEE e

2 shelaglet,

2.5. VEA Nano-emulsion Z=Aof| 2 HED Fof AlS
okx] X33} receptor phase A4S Eaf 22 VEA
{81 == 714 receptor phase A2 43T} Table

194 A3 VEAE 373t nano- emu151on Ag=2
Franz diffusion cell& ©]-4-3F 7 35 T3} A& 313
sttt A # FH 9] I 73—’7‘*%% A AR ICR
outbred albino mice (12—7FE§, oF 50 g, &H) 2] vjollA
A Z35lo] AFE-3 5l ) H-ol| A ¥ st A S

77} et °‘7ﬂ xﬂﬂﬂ o 271 15 cm x 15
cem® 3= A ASHA] ol AREsHiTh 24 Fto] 9]
2 &= = donor9} receptor phase Alolol] ¥RE 14

A7t Receptor phase? H&EHsh= 43298 WA
0.6362 cm® ©] 1L, receptor phase™ 7} $-4-3F VEA &
S| =% ¥l HCO-10 : vitamin C : EtOH : PBS = 2.0
201 : 100 : 87.9 (w/w/w/w%) 2 EgS A3
o}, 9] ¥ Franz diffusion cell*]l 5 mL®| receptor
phaseE Folstal F2FFE o] 88 £ES 3705 C
2 FA8A 7Rk $ 5= 150 ripm o ® 2 h T 44
SHAl WHEAATE 24 A2 0.2 mLE donor®] X3 %
ol 7Fek 2 05, 1, 2, 4, 8, 12, 16, 24 h 7+7(F 83]) .
2 1] 3] 0.3 mL2 receptor phases sampling portE %
& AEZ wloz AF sk 15 mL FHol| Bt S
Atk ANFH A% FF2] AA S receptor solution ©.Z X
otk AF s AEE 5 methylene chlorides

—|—’

o gkebdEetel A, Al 35 Al 2 %, 2009

Y3 2 min E9F vortex mixing 3+ ¥ 10,000 rpm .2
10 min &<+ |4 #2383t Methylene chloride 35
@ HPLCE VEAS] & A=wA shalch

24 h B AEE AHS 7 AxI el Holsls VEA
& S48 A3l A diffusion cellollA] AW 2% 23]
o] A3 PBSE AM&A3FAt}E A& 3 receptor phased} &
W FLE ek 15 mL FHe| Wil FaEd 7H9IE ol
£ AlEatATE o371 0.3 mL2e methylene chloride
= Y1 2 min &<F vortex mixing & 60 min E<¢F 2
o A& E3seich ©]F 10,000 rpm & 10 min
B AR H ateTE e Ax el Heldl=
VEAS] & HPLCE A &Fal3ith. HPLC 27112 SHA
Table 20 VFERASITY.

2.6. SHXE|
RE AYE 38 wEaGn FARLL 5 % o5

oA Student’s t-test® Y33t}

L

3. Zdxz & nE

3.1. VEAE &8t Nano-emulsione| HM|Z=e} 1 oH&A

U Axt 37| &%

ilHT

1. UV-Vis& O|8%t VEA 75 =2l
VEA?] Ht) F3%E 285 nmE & A JrH20]. A
%3t Table 12] Y] 7}4] nano-emulsion?] Hd S ==
UV-visible spectrophotometer® =743}t VEA ©
5o FEEE 543 A7 285 nmellA FHu E%Eg
vepllor, Alxg v 7HA] nano-emulsion X ol A

VEAS Ao F3=7) 285 nm 9& &8 th(data
not shown).
3.1.2. M|Z&t VEA Nano-emulsione| At 37| &H

]_71:‘55_ VEA nano-emulsion®] §A+ A71= B4kt ¢
A} 7 7] (dynamic light scattering (DLS) particlesizer,
ELS-Z, Otsuka Elec., Japan)E ©]-&3to] 43ttt
Ak 7= AR 3 ) AR 2) AR 1) AR 49 A4
Z YehoH(Figure 5).

EtOH &% 24 o A& 5 EtOH g%] 20.0 wt%
ol A& 39 Ht A A7]+= 8041 nm=E 7P 2o
EtOH &l 1.0 wt%<! Al 1] 4786 nm= 7H¢
ATk ol gt A AH A HCO-602 0.007 wt%
AFE-8F VEA nano-emulsion®| 4] EtOH $r&Fo] 5.0 wt%
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Figure 5. Particle size comparison of VEA nano-emulsion.
Sample 1 (@), sample 2 (M), sample 3 (A), sample 4 (X).
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Figure 6. Particle size of VEA nano-emulsion with concen-
tration of EtOH (wt%).
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Figure 7. Concentration of VEA from the differential re-
ceptor phase formulations of ethanol (mean + SD, n = 3).
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JAb FFEEA 2 YA 271 9 AAA "t
[211].

T OE AEAe 2] 8 AW ARl HCO-602]
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0.5 wt%=2 5|3l EtOH &%) 10.0 wt%<l ol'd 4 (4]
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U3t AHAANE 2)9 A 2715 vt A7} Figure
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nm= Yl 7] A5 F 7P 2kt o] 2 810.55 nm!
A& 29} Bl S wl 172000 sdsts 712 JAF 27]
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3.2. Receptor Phase2| MEH

3.2.1. EtOH &2kl mZE H|m Alsd

Receptor phase® TA3l= EtOHS gafel ule}
VEAS &8e 93-S = 302 A=At HF 9
VEA §3l%=%5 7t EtOH 55 27] 918l 5.0, 100,
20.0, 40.0 wt%°] EtOH &S zh= vl 7HA] AlgE +
H)&j 37.0 CollA 24 h <+ V6A Stirrer® wHFFA T
2% Ay EtOH o] 10.0914 200 wt%d 4%
VEAS] §a57t & Aoz vehyith dutdog 2 ¢
2] BIERIS] VEAX EtOHoO 2 fafl&A|ut 2 230

2]

V= e o 7M. 5, VEAS 8=t
=2 EtOH 22 100 ~ 20.0 wt%<l Ao= Flst
< Itk EtOH $Ho] 100 wt% wlwel <91 20.0
wt%g 234 A9ole duHos g=rt aA 7
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Figure 8. Concentration of VEA from the differential re-
ceptor phase formulations of surface active agents (mean *
SD.,n = 3).
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of gt A3 =2 = 5 57 APS Fa AT A
ojtt. Hell Xae FH 97 F3} AP ex= HCO-607}
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‘A =2 AR

nﬁ ol X rlo

3.2.3. AtstetX|Hof wE H|W AE

Ascorbic acid®} EDTA-2Na, 121 F 2FsPA A&
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Figure 9. Concentration of VEA from the differential re-
ceptor phase formulations (mean + S.D., n = 3). Sample 1
(@), sample 2 (M), sample 3 (A).
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Figure 10. Permeation profiles of VEA through ICR outbred al-
bino mice skin from the differential emulsion formulations (mean

+ SD.,n = 3). Sample 1 (@), sample 2 (M), sample 3 (A).
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Figure 11. Permeation profiles of VEA through ICR outbred
albino mice skin from the differential concentration of
HCO-60 formulations (mean = SD., n = 3). Sample 2 (),
sample 4 ([J).
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Figure 12. Remaining amounts of VEA through ICR outbred
albino mice skin from the differential emulsion formulations
(mean + SD., n = 3). Sample 1: EtOH 1.0 wt%: sample 2:
EtOH 10.0 wt%: sample 3: EtOH 20.0 wt%: sample 4:
HCO-60 0.5 wt%.
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