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Study on the Influence of Cubic Liquid Crystalline Phases of Monoolein
on the Stability and Transdermal Delivery of Retinylpalmitate
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ABSTRACT - Retinoids have many important and diverse functions and particularly, have been widely used as anti-aging
agent and for the treatment of acne and psoriasis in cosmetics. However, retinoids have low stability against the air, light,
water, oxygen and heat, thus, to stabilize the retinoids in formulations is very critical procedure. In this study, cubic liquid
crystalline phase of monoolein was applied to stabilize the retinylpalmitate (RP) and to enhance the transdermal permeation.
Cubic liquid crystalline phase significantly enhanced the stability of RP. After 15 days, the content of RP in the cubic for-
mulation was 94.7% while the content of RP in ethanol solution was below 0.5% at room temperature. Although BHT con-
taining crystalline phase showed the slightly increased stability of RP, there were no significant differences in RP stability
between with or without antioxidants (ascorbic acid, a-tocopherol, BHT, BHA) at 40°C. The skin retention of RP in crys-
talline formulations was approximately 5.3 ~6.4 times greater than that of o/w cream formulation. Incorporation of RP into
cubic liquid crystalline phase of monoolein effectively stabilized the RP and worked as excellent topical vehicle for RP. Lig-
uid crystalline phase is considered to be suitable formulation for RP for topical delivery system as a stabilizer and per-

meation enhancing agent.

Key words — Retinoids, Monoolein, Liquid crystalline phase, Transdermal delivery, Stability, Antioxidants

_L4

Retinoids= HIER! A9 FEA2A A4} A&
EAZ A3} WY A az2l3 e 23 9] B35l
F= BZoln. —?ﬂ Ty 22 A g3} gsle] 7
dEoz de] AL, Aad b 55 349
7h= A-old E(fibroblast)e] A B 7)5RE), Zape)
4 5 A, 9 dekedle) 27 B ol

T 7o) &hFo] FAagko2M UehdA At Retinoidse
Ro) 37kl wolRT, EolEe) DNAS B48A)7 ol
Ao AL 2ANINT AT AL BT P
ll‘ﬁ(photoagmg)ﬂ X g0 g§Est a8 Holg AL
o]z 5]041;]_1) 2]y /(-]]IT_ 7k 117‘1_4 _,,],/\].p:],__ 04]31'6},1_

3]

w2~z
T
Y

ol

)

P

_4

pii
el
=
L

___/lé

=

"

o

1:

OqEF— TR oM E Gyt gYde o7 BuEg?
Retonoidst 7|54 AE0 2 3P4E Al#o] thdzt ARg-
Ha 9lov &, 1, 371, A 5 9% a7 HE: A

T2 =g #e FoE o] AxAR
Tel : 02)820-5609 (Y.W. Choi), 02)820-5606 (J. Lee)
E-mait : ywchoi@cau.ac.kr (Y.W. Choi), jachwi@cau.ac.kr (J. Lee)

243

o

S B3} retinoids®] $FEA
o °1°V1 )9 FQ sl

some

k37

B 3te] ARGl AghE w
8T

=

STk Wb, A
P L A 2
A7 lipo-

1=3}

=

1
-

A},

multiple emulsion

2=

tﬂ-_r_

o
, cyclodextrin complex”),
mitic a(:ld\/} acetic acid}2] ester FEQ retinylpalmitate,
retinylacetate® 5] £2]3}3H4 QPgsl WEe] A=Y
o1} AL 73] RAHOR Holls Aot
Monoolein Z2|HE 1829} 34t 18471 2
FElE & Ao flmid 549 Aol FRleid e
1dE0] €7 =Y G993 oz kge AA o

o] AP o g A o], monoolein G4 F3ol s

pal-

g

LA

rﬂ

L

|
o:

=

Z?

ok
=

B4 V\%]_i ARE e dANE AEEeR Y

g}, 53] 4204 monoolein®l] E(20-45%, wiwye &5

‘5‘_;'_ U;H tié])\élg‘— ﬁ.\:ﬂ Oﬂ]‘]}\]-o EZ X—] ‘__1.}\—])\1- g—/\g@_ﬁi&_

Fol 7hg3 23 9 fadEe] wES 24, fAls I

5 AFE A7 EFF]) 95 oFF A9 AR 3
o ol

Lot okEAR Y] g #8E 4 ARo] 9lr) 9
WA retinoidsE 2] AR SUEFOEHA kRS Bt

PR



A - 29

218 23 1 &

A °ﬂ7‘1 "q\j/] AHEE R e
retinylpalmitateS- retm01ds w42 473t ol monoolein
Fe] HAAoll B3 & retinylpalmitate®] SFIAS Hrtst
A 7Y B3 4RE AAsth Ee 50 e E
retinylpalmitate 3 G4l H7F8ke] retinylpalmitate®)
Y 4 Ae A9 & vixle dE= HristA. o]
& &3l monoolein 4] HG-3e] SIFE AA T 979
SAle] 712N SBIEAES HESIA

Mg

0!

HEN=

Retinylpalmitate(Z=% 97%, |3} RPy= Al2v} =]
AbeliA Tt e Agde] Y982 monoolein (RYOL
MG 19)& Danisco Culter (Denmark)Z%8 F¢sch.
FirelA 2 2143 butylatedhydroxytoluene (BHT), buty-
latedhydroxyanisol (BHA), o-tocopherol, ascorbic acid=
Alaet dEAALA FUE stAeH, £ AM-E ]
&, olehs, o]AxZIUF 52 J.T. Baker(Phillipsburg,
NIMI2EE 7950

RPE S¢|8F monoolein 7Y HEA H|=
RPE 53 monoolein 4 47372 monooleind} =

).

o] ZAuE= 65:34.5 (viv, %), RPE 0.5 (Wi, %)= 3t

}. WA monooleing 40°CollA] =<1 $ RPE ¥¥ 2%

£ FAS R3] EFS F FY 2= EL Ui
g2 3

2 vialg ARl 7?]54'0] HEE sgon, 5 4o
AEE A3 DFAZ) £ A U monooleind Eo] A
Foll cl2rs dedA 2-397F BA3In.

L,

[e)

SHAUSIH7 EIHEl monoolein Y| HHA XM=

AA sPdFoA AMRIETE B2 SHakelAl(BHT, BHA,
a-tocopherol, ascorbic acidyg H78/dell H7tst irslA]
o] 4 Wl RPe gk A UL B3 =
JEEE LotrT] 23] 03%, 0.5%, 1.0%E FarsiA 9
v&g 2Ejste] At X84 4atsiAl BHT,
BHA, o-tocopherol®] 73-$+= 40°Col*41 monoolein} RPE
AT F 40°Ce L B8k Axsion, 449
ascorbic acide 9 Pl8] %<l ¥ =olSl= monoolein ¥
RP2] —?’?@L"—‘]‘q] 7}3}"4 HAFE Az ©)F A-2004

2-397F Byt ol& o|gst T A¥ES &Nt

J. Kor. Pharm. Sci., Vol. 37, No. 4(2007)

- ol

e XA L RP2| QHEA HHI}
RPS] A7 £xo mE PSS el 98 7zt A
£ @5CRt 4°C Pzl AEL WT 0,3, 6,9, 12,
15% o s MY Wel RP IEFS HPLCE 243o=
kBRSO HHAS Hrledu £ RPE L3
ethanol solutionS WFRZOZT 4o} 1 AL 5o 24
o 248tz olE vwstT). RP AT 25 7} AR
g 0 1gS #H3te] g2 02T 2HAYZ (1:]) Tl &

e & HPLCE A #sIET).
HPLC &4

Hitachi*} (Japan)®] HPLC”]7](24 ™ :Elite Lachrome)Z
AME3IATE AHE Capeell Pak Cig(15 cmx 4.6 mm, 5 um
Shiseido, Japan), ©]542 100% =HE2-< *]*9-‘5} , =

A2 UV 320nm, 542 1.5 mL/min, FYHFES 50 uL
o]t
A% 442 918 RP 10mgE HUaA 2ol olg

O|AZZHUF (1:1 vv%)EYo] WL FH3] Lavs}oq k]
Edg AzsIGor GAEE 843l 10~50 uyg/ml %
ol Hgde s

40| £ A

Monoolein 78] 4] A9 £ &1 &5} 4% in
vitro'dellA STt £ £t 53 a3 vlas] 9
3 dEwo2 T34 RPE FHT 100% AT B 55
% AY (Table 1S Azt T3k Y=g 4330

7Y A F4E A8 FHETEC= 2Rl Y
gl 8-102%(200-300 g)2] AES ARE3IALL. oHlZE <t
FAE AL F ARE TS EE A ®37F &4
A FEE Fo A BEE 3 F e HUd £
2], AAstq ARE F53%en oF

Table 1-Formulations of Qil in Water Cream

5 Formulation ( % )
GMO 4.0
Retinylpalmitate 0.5
Oil phase Cetyl alchol 6.0
Labrafac CC 8.0
White vaseline 10.5
Propylene glycol 10.0
Aqueous phase Tween 80 7.0
Water 54.0
Total 100.0




Monoolein?¥84o] Retinylpalmitate®] P49} 7o) v|X|= &xjof L7F AT 245

phosphate buffer solution, pH 7.4)2 H&3 & ~70°CoA|
BasiaTh BuE o 2SS 3y A9 A9 A0 A
AoA] M3 HQ F Franz 84F A9 donord}t
receiver compartment AFOloll HESHA| LelEr FYPo
IASAT AEol AMEE Franz B4 A9 receiver
compartment®} HZEZs= 52
compartment®] &2 11 mLo|H receiver phases F3&
RP| §3lE 8l oAers THTY 7:3 (vv%) S99
AREEIR T 4248 HEZ EB-§ £8AA receiver phase
7} 365+0.5°CE FAIEA 3Tt ol %, Z7te] A5E
1.0 g8 donor compartment®] ¥|F EH| 7}kl 2g zb
@et7] 3 Franz E4F A HAE GFrE SUZ 234
Atk ©1% 0, 1, 2, 4, 6, 8 12, 24717t BT} 0.5 mLA
WSS FH3tal FA 59 receiver phaseE A9 FAch
AH& AlE= HPLCE ©]&-3st] H@aisinh

WAL 214 cm?, receiver

4m #Y M

Fapge] ¢ &, 2308 RBesie EH Folgl
& PBSE 2-33e MHg &
E 8o} 2447k F¢t A2oX Axsiatt
zd IRE AEHA JE F 2a
homogenizer(Ultra turrax mixer T25 basic, IKA Inc.,
Germany)Z 19000 rpmell A SE7F 48 5 24717 5<%
wRksted RPE FZ3ATH F2HE 045 um A1AX FE
2 o33 & HPLCE A3t

=3k RPE 3 74 IA45 BHT(0.5%)E &4 &
¥t RP i 79 ARG 77 AR Yol =&9 =
dollA 6, 12, 24717 ¥ AT HAFS vwgteszs A9
AebA] XgzzdolM ok Woll w2AIAE o PitsiAle]
7Bt A% W RPe M Tl miXE FES TR
*Tt.

N oY
<

oot

da 9 o
7 ™ L RPO| QMM
25°Ce}F 40°Colle] RP9] F¥/38 S8k th(Figure 1).

thRel oehe gof o] RPE 40°ColM F43%] Ealls

7] AN&sted9d Folle B EaiEA 25°CA = &

3] ¥alElo] 159 A & AEFE ASH 0.5% B3

SISAch WhH 25°C 270§ Aol BYst RPY

e 15¢ A Foz uhg S By ole

monoolein &7/ Ul RP7} E4A oz F9i=o] glom &

5 gate] FEo] FastE o2 RPe A Sl 7]

Content of intact RP(%)

0 3 6 9 12 15
Time (day)

Figure 1-Content of intact RP during storage in cubic liquid crys-
talline phase at 25°C (&), 40°C (O) and in ethanol solution at 25°C
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Figure 2—Content of intact RP loaded in cubic liquid crystalline phase together with BHT (a), BHA (b), a-tocopherol (c) and ascorbic acid
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Figure 3-The accumulative amount of RP in skin from formulations
at the end of the in vitro permeation studies.
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