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WE: I TEREERENTREE MR HXSCR, RATK AN (PG) IRAYIFT B IRE (RP)
FLIK (Car) #EfTEEt, #HE T RP-Car U BEREIE R (RC BEBTIAR ). Z5ARAEII5E . TEM FEOEILER
BT (CLSM ) R, %427 RC FERGETRRR EERE B ERE, 458, XY VOUKLEE) : (PG)=6 : 4
i, 45 B89 RC BB R 3 N A s R 28160 , SR RiA2 8 70 nm 2245 ; RC BB v RP B0 32 80.28%2+0.10%,
Car PHIENFN 47.20%+0.71%; RC BEFRIATE 4. 25 f145 CTAEK 120 d i), RifRICEH R84k, HAE25 °CF
5% 120 d B RP I Car BAREE BTG 254k ; RP Hl Car TR ENS, 705K S50 12 h &Ik 2E
J9(0.273£0.002) F1(22.521£0.280) pg/em?, Car 15z i 5B 9(20.559+0.120) pg/em?.
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Preparation and properties of binary ceramide modified ethosomes
for encapsulation of retinol palmitate and carnosine

LIANG Rong'?, JIA Liping'?, YANG Cheng'?

(1. School of Chemical & Material Engineering, Jiangnan University, Wuxi 214122, Jiangsu, China; 2. Key Laboratory of
Synthetic and Biological Colloids, Ministry of Education, Jiangnan University, Wuxi 214122, Jiangsu, China )

Abstract: In order to improve the stability and transdermal efficacy of ethosomes, RP-Car binary ceramide
modified ethosomes (RC alcoholsome) was synthesized by encapsulation of retinol palmitate (RP) and
carnosine (Car) with ethanol absolute/propylene glycol (PG) mixture. The storage stability and transdermal
properties were evaluated through particle size, TEM and confocal laser scanning microscopy (CLSM). The
results showed that when the volume ratio of ethanol absolute to PG was 6 : 4, the RC ethosomes presented
as relatively regular spherical vesicles with a particle size of about 70 nm. And the encapsulation efficiency
of RP and Car in the RC ethosomes was 80.28%=+0.10% and 47.20%=+0.71%, respectively. The particle size
of RC ethosomes exhibited no significant changes after 120 d of storage at 4, 25 and 45 °C, while the
retention rate of RP and Car in RC ethosomes also showed no significant changes after 120 d of storage at
25 °C. After encapsulation with ethosomes, the amount of RP and Car accumulated for 12 h in the skin
were (0.273+0.002) and (22.521+0.280) pg/cm?, respectively, while the skin permeability of Car increased
to (20.559+0.120) pg/cm?.
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HYEON %Ry 22| Cer3 B4 vl LA o5 st 1k
FReE M, AR 7E A ST PRI A T A
P Ji i A e T 1, LR RS 2 i3 A &R AR e DY
L 5 AR AT A7 A A b SRR L L AT — s o 1 e
Mo TR, —SBF I K LR RN
(PG) IRAYRG R RAS, 5 ML, PG
ELA O e ) AR 0 R AR A SO L PG A
AT DL 5 By R v e A R U8 oAb, 2 /PG
A R A 10 RE R o — T R v 25 7E B Y
SRREP Ry — 25 S 2 W e 08 VA Y T I TR
IR K M RE, WA IS TS R T, B
A, B TR — S R s AR 2O
L 2 S A R T 0 36 i A 2 e A RGBT
WA AR (RP) & —F IR EY), 78RRk
W FREDRCAPIEE . YOt BRI
Jr SEUS SR, XTSRS RS . AL RSN R
B, UK (Car) JEH L-4HERM B-IN 2R 4
R KN K, BAPUE . PubEsEAL
PR GEZFAEYFIER, A W UK 5 R
fif 200 BEIRARIEA SRRk, XA BK AU T 2R
JEfEE, ReASERALEIAT A RP A1 Car I {RFFHAY)
TEPE I AT REYE

AR SCHER A AR L TE K LB (fRiFR 4
) /PG RGN RP Al Car #4143 A4 RP-Car
TOUHP B EEFR ({28 RC EEK ), %5 RC
[LENT RN R WAk 1 Brig s e A = s N I P 5 a )
T B e 26 B AR B T BRI —E NS,
AR BLEWME 1 iR,

DIRBEAE] PABHS 0 Z B O T B

3 IR MR UK @
i AT 'O @
TEREAE
Hsh

RFRD A B
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Fig.1 Tchnology road map

1 SEIGES

11 w8 KFEMEE
W, AT IR 5 Cer3 (BT 704K

99% ), il DOOSAN /A Hl; UIHEAE (PC60, JFim
I3EL 60% ), A6 E T A B AR A BRA D 5 JH [
( Chol, JE 7340 99% ), Jb LA LR A BR A 7
RP (it 704K 99% ), mi2anine (hE) ARA
Fl; Car ( Jiim /40 99% ), 2 BEKEAR (B )
ABRAF; HEE, Okl FiEREREARAF;
ToK W, @Aigkal, Bopr Tk ( B ) ABRA A ;
BRASRR (R4 H 99% ), JLEURILVAE IR A R A
Al LSRR REZER (ANS, s /4L 98% ).
1,6- — &K 3-1,3,5-C0 =4 (DPH, Ji/n% 98% ).
1,6- 2K 3 -1,3,5-C = i -4- B 2R fif g = W L %
( TMA-DPH, JFif/3%L 98% ), J5[E Sigma 237l ;
B, AR, HERTRL T A LR Iy A R 7
SEIRYOEE (FITC), AR, FIREE kA fbRk
A BT OCT vKZYI A 35, BR, EHE
Sakura A A ; JG/KZEE. PG, BifRE 40 . Wik
2% ok s WUk ( PBS, pH=7.4 ). X E R
(DMSO), AR, [HEZERLEAFIARAF .

Zeta PALS I Zeta HL{. S AN KL E AT, 36
[E Brookhaven {¥#8/) &) ; Ultimate 3000 48 =30k
ME{ (HPLC ), £[E Thermo Fisher Scientific
ZSFl; JEM-2100 Plus BB LT B 688 ( TEM),
A A i 7Rk 2x4t; TK-12D B35 2 9 WOt s,
HHAEILRHE R A BRA R TCS SP8 RIFE I R4k
Wi (CLSM), [ Leica A5 F-7000 %1275
HIEAL, HAHIL A,
12 HEFE

K O A S % RC BEFUAR . A 5 R
375 mg PC60 . 15 mg JH[E | 15 mg Cer3. 30 mg RP
T 50 mL FEdf, JRHER S s #5E, BEEUEARE
K 5mL V(EKZEE) : V(PG 9: 1, 8:2, 7:3,
64,5 5SMRAEMET LRGN, KRS
YET 60 CARUHH MM EEFH AN, 156 HLAH
A HL 750 mg Car .10 mL 25 & F /K F 55—~ 50 mL
Bedr, 7€ 45 °CRRB Ik, BISh7KAH B; A 1 mL
TS AW PR A 218 5 dih T A 27K A B
kLKA 20 min, BIFSA[E RC LA
1.3 ek S RIEF &
13.1 #4215 PDI #9ml2

WEHL RC P S ARRE O 25 B Pk R, (T
Zeta HLT BRI A3 BT ACAE SO F o 90° | IR
k25 CHAF X RC EERAKRIRIAE & PDI #4701
FE, BEEREATINGE 3K,
1.3.2  RC BE AR R 5 F B R4S B 6 52

Z Bk i, RSB PRIGE B TMA-
DPH % it TARFUECR 50% 5 VU R K 70+
2% 13102 mol/L ) TMA-DPH fi% % %Y; R)5,



1 B,

5 d A0 B A 2 R AT LR 19 7 o s A T T A ) ) 5 P e - 161 -

K HENZEL 100 uL TMA-DPH 647 T 10 mL & il
t, J10.01 mol/L i) PBS ( pH=7.4, 0.15 mol/L ¥
NaCl) E%, BI7% 1x10* mol/L i) TMA-DPH T4k
T B+ DPH ¥ T DU S Wi v, Bt il 75 21 2x107° mol/L
i) DPH fifigs ¥, KimiH DPH fif & 100 uL F
10 mL &4, F 0.01 mol/L () PBS (pH=7.4,
0.15 mol/L ) NaCl) E%, HIf$ 2x10~° mol/L i
DPH TAE# . TMA-DPH Il DPH T /E W47 Z
B EE A . KERFREL ANS, K HE Tk QB Bl
il 6x10~° mol/L Y ANS %%

FESEAT RGN B e 17, K B T T 1 4 i 2 '
WE TAEWR S5 AR RC BEFRMRIR G A, Hi,
TMA-DPH. DPH HI ANS #%FHe BE 4351 1x10°7° .
1x107° F1 3x10 * mol/L; #RJ5 , ¥HIR &SI RIFES B
T 37 CoKimh AR, AR E535028 30 min

( TMA-DPH ). 60 min ( DPH) #1130 min ( ANS ),
PRI G T =T 2O T e . S50k
HN: TMA-DPH (BRI (E,) =365 nm. KHi
K (E,)=430nm ); DPH( E,=358 nm. E,,=425 nm );
ANS ( E,=337 nm. E,=425nm); S&£5E8 K 5 nm,
FEME AR, SRR TR ARG T, A E
ZEN I I HARIR ST 1 Lo o AR ST o005 2R
J& , BRER E T AR, 15 3% 56 TE H Rk
i Igop FAK P B 53 Iooo0, HJF, (1) ~

(3) A

1
G=-2% (1)
Iog
=IO,0_GIO,90 (2)
Iy +Gly g
2P
= (3)
T 046—P

Krf: G IO IE RS P oRTOUIRIRE; 74
RITUERRE .
1.3.3 RP &3t &egm T

RP ()5 5 R ] HPLC & . @ikt
Diamonsil x C18 A% (4.6 mmx150 mmx5 um );
WA V(B - V(P EE)=9 : 1;%i# 1.0 mL/min;
K34 329 nm; #EFEE 2 pl.

B SRR R RP A R 5 5 5 R i g SR TR
CHEN 2909050k, JFRifEsksh., #de, RAHE
AXF 437 Bl 3.5 kDa B Hr A% 4r B UiF BS 1Y RP,
¥ 2 mL RC FEIRE TiENT4S T K5, KiEpraE
A 200 mL ARFR 3%k 33.3%0 2 BE KA TR R, 5
B RP SE2 BT, BOH BT A4S RC BT R
IMATCK OB LG A, 248 0.22 um flALIE
P BESS, ME RP WERERE (pe, g/L); HL

FRARIBNN RC EETARNINATCIK £ BEE 75 % 7L
FEAY, 22 0.22 pm SEFLIE B U85 U 2 RP AL ST 0K
FE (prowr, @/L), MRIGL (4) THEBEFIAH RP Y
(OESES
@éﬁ%/%:[;&]xloo (4)
total
1.3.4 Car &3 Fe5m &

Car Wi EIRE R HPLC JE . @igt: N
Xbridge® BEH {44 (4.6 mmx250 mmx5 pm ); i
st (pH=6.30) & V() © V(40 mmol/L AYBERR
A HKIER)=3 + 7; W 1.0 mL/min; MK
210 nm; AL 1 pl.

B Car A3 KA E 2 18 HU 2521
2o M FBIER O B RC BEFRR A ES Car, JF
e sl ., BWUEH4 1) RC BEA 0.5 mL, & T
10 mL ZA8HEH, MA 1 mL oK E, WAL
20 min J5 ALK EZ, 4 0.22 um GHFLIE BT E
Ji, M7 Car BBEEE (p, g/L); ARG,
A 25 0 RC BERTIR, B T8k EA AR 40
O 3 kDa BEIE R T, JFFE 12000 r/min T
> 15 min, WA BE VBT = SO €335 [ I 457 B8 Car
Bk (pr, g/L), %38 (5) 7 Car BULER.

@ﬁ%/%:(ﬁ}loo (5)
P

1.3.5 TEM 0|4,

FHABZIKHE RC oA 6 J 43 )i o 210 44 1)
b, IR TR 15 min, SRJ5 H R ECH 2%00 8
TR VAR B B AR 4 €5, 5 min, JH T A0 B 4008 2 e
I, PRI BOBAIK , A vk 2~3 K,
FRUEAU K . BRI 50 CHEAE P4 s h ),
ffiFl TEM 7£ 120 kV F#EF701%2
1.3.6 RC B itk o #5858 M) X

¥ RC BEFRE T 4. 25 Fl 45 °C T2 5lcE
120 d, WRZLHKA2 A1 PDI 284k, [RIAF, % RP Al
Car PR T 7K BV A RE &l R X6 BEEE & ( RP-
Car KBV ), %%¢ RC BEBIRTE & IRAH# 120 d
A, RP A Car WYPREE%E{L, Hr, RP-Car
IKBER LK 30 mg RPIET 5 mL (L ES) = V(PG)=
6 : 4 BIRAEED, 750 mg Car i T 10 mL /K, SR
Je B UL L KR A A

$i2 1.3.3 A 1.3.4 iy 5k, RA HPLC W&
Bl & FIAE 25 °CRE — Bt JE e Ay RP A
Car BYJ W, JERHEZL (6) 715 RP F1 Car 1Y
PRES

B % = L 100 (6)
Po
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K p, MBI E] ¢ J5 R 5 RP B Car A9 5K
BE, g/Ls po AT IATTAE S RP 5% Car %) i
R, g/l

1.3.7  4Rhik UM AR X

Z I8 PARK PO vk ot RifE ek sh . o, e
il PBS ¥ (pH=7.4) fEMupVEW; Sh)F, M
V(PBS W) = V(JG/K L E)=1 : 2, BUE 7 PBS AT
IATGIK B, G /K ZBE PBS ¥, 1E Ik
Wo W HIORMIE S ME K, FH PBS Wt T
Yk . Franz 380t A /NS F )5, 87 sURTE /Y
W B e e AL i N st 2 1), R £ 52 R 1) 46
gah, BT R, g A A 2 mL
RP-Car /KEEHE A RC FE{A; SR, # Franz 97
B /N M A GE B ORI A it T B R, HS
BOXEIT . KIBIRE 37 °C. BENE 12 h,
i# 400 r/min.
1.3.7.1 B DR SRR (I 2

B EEHE, SeH] PBS WTR PVERE K 3 R 4R
Je . SRS B ) B et A T A B, S A B2
e, FABY DK T4 0 3% B2 R R — S By e,
25 1 ety B R AR B KO 15 mL B0,
A 3 mL Jo/K LB (FFRCEE ) FHFAH RP 87K H
FZE Car, A 30 min FFLL 5000 r/min %% 3 .00
15 min, >R HPLC 433 % J ik th ) RP A1 Car
W, %3 (7) 8 RP A Car 1Y 2 ik BRE

F ik BRE=1000px V/A (7)
A p MEBGEH RP 5 Car (I HIRE, ¢/L; V
HFEBUAFUATL, K 3 mL; A4 HBBHA, N 3.14 cm?’,
1.3.7.2 R fkizE SRR I &

2 WE MR ER P i %o F ik i3 388 AR sk A
E, ERESREh. BIfE 1. 2. 4. 6. 8, 10 F1 12
h W HCZCR 0.5 mL, FF#h 78 o, 4 3
HPLC il % # 0 H RP Al Car BT EEWEE, R
(8) IHHE KB & R

n—1

0, = Hmm%xV+1MMK§:gJ/A (8)
i=1
K. 0, 0 RP 8 Car kB8 2, ng/em’; p,
pi A n, i NHURE NS RP 8] Car VK,
g/L; Vi LV o B BUEAR B A BCHLAR R, mL; 4
FBIBEER, N 3.14 cm?,
1.3.8 ¥ # ¢ CLSM X
Z B AR E P ok, A PLH A
20 uL JREWKE N 1 g/L e B L1 OB, 1E/K A
JIIA 20 uL JEHEMRE N 1 ¢/L FITC-DMSO %, %
1.2 F 1.3.6 Tk A S A JE B L FITC
i RC AN RP-Car /K VAR T35 2 5256, 78

WAINB B R/ G, Je B K esE &, SRJEH
AR T o K d B BT B SOR B T UKERRE BT, JF
FHALHR 02 5 8 T—20 CUKAEA %R, R)E, i
BRI UK LY BB 20 um (R, FEET
AP BRSO AS [ R S FH CLSM ifF 474,
53 LA 488 il 552 nm P K3k FITC RJe ¥ 41, &
FEW S R R BIRE G R R AR, RS, CRERIGIT
& W RS,
14 HELIE

& H Graphpad Prism 21 ) ANOVA 457k
TTEAE T, BAELL PERERZE" FoR, T
AELEE/EE 3 (HXRE P<0.05) .

2 #HR5WR

21 ZE5 PG {kFRLE3t RC BRIk A &0
B 2 R V(Z ) : V(PG)XT RC P A AR L |
PDI FlEH R 50

100 - 0.5
a A RiRE1d —=—PDIEE1d

777 k830 d ——PDIZE30d

PDI

9:1 82 73‘ 6:4 5:5
WZ.E%) : V(PG)

100
90
80
70
60
50
40
30
20
10

b [IRP
2 Car

RPE;Carfd 3 #/%

9:1

V(Z.1%) : V(PG)

B2 V(B : V(PG RC BEF{ARAIAZ . PDI (a) FlI
WEHR (b) B
Fig. 2 Effect of V(ethanol) : V(PG) on particle size, PDI
(a) and encapsulation rate (b) of RC ethosomes

ME 2a FTLLE L, BEE V(CEE) : V(PG 9 -
1 J/NE 6+ 4, RC EREF IR ARZ1h 70 nm,
PDI #k 0.17, ¥ M EBAEML; X4 V(LE) :
V(PG)=5 : 5 B}, RC BERIRMRIAR L T —EfE B
Foshn, SEHRARIAF] 79 nm, MK 2b AT LLE
B V(ZEE) : V(PG 9 : 1 T E 6 : 4, KIFEMETE



N

o514 %R,

S5 e A0 A R P AR LA 118 o 5 M e o A ) 1 5 1 e - 163 -

Y Car MEEREFEIN 23.78%=0.24%F2EH £
47.20%+0.71%, 104 V(LBE) = V(PG)=5 : 5 i, X
BEREE 21.90%%1.19%; 11 RP BEEREE (4
BE) © V(PG)HIIB/INE T REEH, M 83.87%+0.23%[%
2 75.30%+0.08% LA I S50 45 51 HAAH S 5T 45
R—520 XA, —E® PG BIIMAREA L
BEKEWENEY) Car MWEER, HNALE PG
i, RC B AR AR 2 3Em , MITT RAR A ZR B R e 1
22 ZEES PG &L 3t RC EEREXN 5T EER

FHENEIE

3N V(ZE) : V(PG RC BEFAKIL> T2
JES TR R BE P R i) o

0.6

—e— ANS
—4—DPH

L L]
—=— TMA-DPH o«

o n

9:1 8:2 7:3 6:4 5:5
N(ZB2) : V(PG)
3 V(LB V(PG)XT RC BEFAR Ao 2 3 B Y
A
Fig. 3 Effect of V(ethanol) : V(PG) on microviscosity of
RC ethosomes bilayer

ANS. TMA-DPH Hl DPH 3 Fh2¢ 685 7] 43 51
SEDL T ORGSR S5 K X X412 BB - 7K S i
G K X, o, 7@ il =4 [ 945 Sk
ok S W JIT 5 A6 IX SR Py B A et BB AL 3 AT LU
W& VOILK L) + V(PGB , ANS FEEHE
TR, OISk 3 S AKX sk A R R B R i, X
W PG F B AE 5T J2 D i Sk 38 R K X,
N N(LEE) : V(PG)=6 : 4 I, HIRKIX ARG AEA
K F) VA7 5 1 TMA-DPH Fl DPH 2 ECHERE R, W
43T 2 1 R - 7K L TR K X 8 ) B B A V(L
BE) 0 V(PG 9 : 1 JB/NE 6 : 4 Z RIS, H
& N(CW) : V(PG)=5 & 5 I, AMEl—EBREN T
B DL AR 2.1 R R A 3R i A8 fh 45
R—F, U PG BB RN BEAR A, BEARRL
SFFIZE TS, R IR, T & T K
WHEIEYEY) Car MIEER, B (L) © (PG)=
55, SPELA TR MR E M, T AT
Y sEaoRh . Ik, ALk M2 - M(PG)=6 : 4
VERBARARFRL , B Car ALENRECK, S 47.20%=
0.71%, RP HYELEHK 80.28%+0.10%.

2.3 RCEEREBFE
Kl 4 V(C) = V(PG)=6 : 4 VE iR L
A4 £ 1) RC 55 AR 1Y) TEM &,

Kl 4 RCEBAR TEM K
Fig. 4 TEM image of RC ethosomes

M 4 0T LUE Y, RC BB RN HLA A
— [ ERIR UL, BIARAE 60~100 nm, 51K 2a 455 —3,
24 RC ERERERmIEE N

&l 50 V(L) : V(PG)=6 : 4 1E J AR FR LIt
il £ 1) RC BEFRIATE 4.25 F1 45 °CF fRifefa e,

150
Cs1d
A %30d
S4%120d
100 -
E
G
il
50
0
4 25 45
HEEC
Kl 5 RC EEFRTE 4. 25 1 45 °CFHUCEAS [RIHF[A] i hr
7L

Fig. 5 Change of particle size of RC ethosomes at 4, 25
and 45 °C for different time

ME S i LUE 1, RC BERARTE G FEH, SF
PR MG ZARSSRLE 70 nm 245, ¥ RC BE iR R
AT e R R 1

Kl 6 V(ZE) - V(PG)=6 : 4 1E NIRRT L
il £ B RC B2 FRAE 25 °CTF FOFE E PR 45

| a

—_
(=
(=]

[e2<]
(=]

—s— RCEEFiA
—o—RP-CarK BEF R

(=)
(=]

RPIIR B H/%
5

[\
(=]
T

Py
—@

105 120

(=]
T

0 15 30 45 60 75 9
it gk nt a]/d
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b 30
100 | -\h.; . T | [ IRP-Car/K BRI TR
§ —3 % 25+ RC@B?{Z’K
80} —s— RCEEfFi{& 2 B
B —o— RP-Car/K BRI HR I 20
8 60 | b A
x N st T
£ B
540} 2
O & 10F
20t g st
ol o = A A
0 15 30 45 60 75 90 105 120 0 RP Ca

il E)/d
a—RP IR %; b—Car MR
Kl 6 RCBEFUAM RP-Car KEEEITE 25 °CF BYFREME
Fig. 6 Stability of RP ethosome and RP-Car aqueous ethanol
solution stored at 25 °C

MW 6 FTLLEH, fffF 120 d, SRGEMN
RP-Car /KEELEWRAH L, 28 RC BERAAE S, RP 1
PREAREERT, M 0 ##FAE 88.70%+4.54% (&
6a); HT Car H B45M b, R Car B9£F B2
FICH B, fRERTE 93.41%+0.83% (&l 6b ).
25 RC EERARIAIMNE B 1% RE

[l 7 2 RP-Car 7K B Fl RC B 5T 4R 43 3 1o FH
TR Wk I Bz ik SR i R k505 e 1 ARk

MIE 7a A LIFE H, RP-Car K BEIE I RC 15 5
{&iER 12 h J5 RP Bk B 5351124(0.125+0.014)
1(0.273+£0.002) pg/cm*; ME 7b A LIF H, RP-Car
TKEEA A RC BRI K2 12 h )5 Car BRIk 2R
HA 58 (13.841+0.274) F1(22.521+0.280) pg/em?®, &
B2t RC EEFRE)S , RP Hl Car 1 52 Pk BB 4R
G

0.5
R CIRP-Car/k BEFEW
Eoal EZARCE ik
Y
=
1§03} B
ng B

02+
g A A
2 I I

0.1+
& A B

0 )
R HWEHME F
BRI

305 —IRP-CarkEETATE
sl EZARCER K
&g 2 B B
P20}
]@ 15+ A A
‘Q}é 10t
e

5t
S 0 A A
R S B

BEMARE

BRI L A BB IR R Bl BT W35 22 5% (P<0.05)
Bl 7 AREHS S RP (a), Car (b) B9k RFEF RP,
Car WYk iEE (c)
Fig. 7 Skin accumulation of RP (a), Car (b), and skin
permeability of RP, Car (c) in different samples

MK 7c ATLLE 1, SR RP 1R RS %
¥Ioh 0, i Car (99515 i 11 (15.400+0.556) ug/cm” #2
TH%(20.559+0.120) pg/em?,

H AT L, RC o R B A 0 1 e R DU RR g
J1, XHEABR—8, X ERR, B, RC
R A R TR BE ) M sh e, BT ARG GR
iRt A IR ZRBERY A, ZEERT LA AR
XG5 J2 v [ AT A Bl I3 A A 0 5 0 AR 7
AR R T F B BUE HESIPY, sk S0l 25 T 45 5 it
TR B % B, PG L O BEHAT O & 0%k B A
Wbk, AT DA SR K I B R R R, PG A
T T LA 0 6 A 5B 2 B SR B, i i 24
Y2 Sy SR AE B R, 3G INZ WA TR 2 K Bk
MR, WL, BREEST RP FUKEMES T Car &
RC BERTRf G, Hk ik B E B ER S, H Car
FE R Bk 35 37 it W e 38
26 ¥EH CLSM &1

&l 8 J¥E B CLSM B .




B AR, AR BN B AR IR T UL A 0 2 I M 1 5 AR 4 o A

* 165 -

al, b1—WA K ; a2, b2—FTIC Ei; a3. b3—/E B4l

a4, b4—EIEE

&l 8 RP-Car KEVEWR( al~ad FH V(ZEE) : V(PG)=6 :
4 #1451 RC BEFTIA (bl~b4 ) A IS 5% He R 4% A 114

CLSM K14

Fig. 8 CLSM images of cross sections of pig skin treated
with RP-Car aqueous alcohol solution (al~a4) and
RC ethosomes prepared with F(ethanol) : V(PG)=

6 : 4 (bl~bd)
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