okA8+8] %] (2007), Al 37 A A 3 &
J. Kor. Pharm. Sci., Vol. 37, No. 3, 167-171 (2007)
=4 OF F0{E 2[¢t O|E2fILEE M2l =4

0| 20p*

* A=t

LT HEE - HARY - YrhE

SFELYZ, *x PMCYSLT Y+ HE MBI FL

(2007 59 319 HF - 20079 62 84

o AERSLE

o

2=0

521)

Formulations of Itraconazole for Topical Skin Delivery
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ABSTRACT - Itraconazole is one of the most potent antifungal agents available in the market today. However, the low bio-
availability due to its poor-water solubility calls for an alternative formulation to the current oral type. A topical itra-
conazole-containing formulation may be of use for several reasons including the opportunity to reduce adverse events and
generate high local tissue levels, more rapid drug delivery, and lower systemic exposure. The purpose of the present study
was to investigate the vehicles for topical skin delivery of itraconazole. The effect of formulations on the hairless mouse
skin permeation and deposition of itraconazole was determined using Franz diffusion cells at 37°C. Benzyl alcohol in micro-
emulsion significantly increased the solubility of itraconazole, thereby increasing the skin permeation rate. However, lipo-
some formulation showed the lowest solubility and permeation rate of itraconazole. Although the solubility of itraconazole
in hydrogel formulation was lower than that in microemulsion, skin permeation rate was significantly higher probably due
to its adhesive property. Therefore, microemulsion-based hydrogel formulation is expected to synergistically increase the
skin permeation rate and skin deposition of itraconazole.

Key words — Benzyl alcohol, Itraconazole, Topical skin delivery

o|Eg}auZ(Itraconazoley triazole Al FHE
A2 ok, 233045, AFAPS 2 5ol AR
HAh ol EgfaiyEe vl WHEA FEEA AeAE
FE TAR AREEI AR A, B4 2 A
o 100~600 mg/days 3~671¥7t H-83c}O HpFoT
A, S EFUEH 22 w9 84 e (poorly water-
soluble drugs)®] AA|o]-&&2 Ao A% $7 (phy-
sicochemical condition), 2274% W] S4&E3}e] A <
3 Fe W & AT 2454, 7o, AL B, AskE
F, 5 59 F28o] e Ae® dHA gt A
CYP3A4 ol ¢Jal] 2 tirtels mebs o or Fagh
@& oFE(ex, H, receptor antagonists, oral contraceptives,
astemizole, rifampin 5)2] thAll G vlE 4= Qg 10

Hos, 23S A5 BXoRE FoHe o|Eg

T ATAE SR TR, SREANY FE R

p=Xe]
[e)

Lo

B o] A3 Rl o] AxAR
Tel : 02)880-7870, E-mail : ddkim@snu.ac kr

TEE FAS] flEiM 71 B8stelof ah, 3k A
o852 EoI7| flstel &4 A E&alof sk B
ol itk wbA, o]l TS SEslL £A43 Ko7 8
Fo| kg A& A 7hedt =4 I A& AR N
ko] g g/do] A|7)EAL vk, - Fho A8 A, o
EgmU=E2] #-84 (lipophilic drug)?t )% Algtel z2 3}
o] =2 %18Md(a high affinity for keratinizing tissues)S =
lste] v EsFo o] o|fo] FAl AL vEHA
ofavl golsp wddE Zlow J|tEr. wEhA, & A
Are olEZtEUES] =248 A NEE S wFe
AAE Az L olol] wWE oFEe] IF Fxe| WskE B
YAk s,

FTHLZE)PIA FEEkT
0 o] AABA R ARR-3}

A2 27 u| 2| 2H| 0] E (isopropy]l myristate,



ol

168 oleo} - = -

g

HN

IPM), ©l&H2- PEG400, 2d|<l2k(oleic acid), cholesterol,
carbamide, Tlol €@l 18] =R =0 Dol &l (Transcutol™), chloro-
forme Sigma-AldrichAK(St. Louis, MO, USA)IA 43153
t}. Carbopol 9802 NoveonAH(Noveon Inc, USA)NA %)
315t} Soybean phosphatidylcholine(S;sPC)= Lipoid Com-
pany(Ludwigshafen, Germany)ollX] A3t} PEG-8 Ca-
prylic/Capric Glycerides(Labrasol ¥y Gattefosse(France)ol| 4] 3
HER HPLCE methanol?} acetonitrileS Merck(Darmstadt,
FRGYIA #9438 3 02 um ZEIZ oJ7belr ARt

O|ER}aALLES| Sz 54

o|EgtEUES 7 U= 7IAE 27] sl
t}eFsk &-mj(benzyl alcohol, tetraglycol, tocopherol, castor
oilM 9] S3I=E SHTE el 714l oF 1 mLell 2
9] o|EZFUES ¥ 37+0.5°CoIA 200 pmeE EE
A (Shaking incubator, SI 600R, JEIO TECH, Korea)
72217F FF wnkaiith. o] 10,000 pmellA] 108 FF 2
AEEstar 919 AS WEHQ E (02 um)yE ARS-3t] o
gt &, wEEE AHs] 34t HPLCE w48kt
Aol A Azt AAd e olEZtEUES] IS
SA317] flal], 2t AALPZFES 10,000 pmel| A 105 F<F
2 T, FAF] veES Hrlste] #datA =
vortex3t ¢ W[EREE A|F3s] 3]st HPLCE +

2=

A I

=Q]
2 1=

OlERIRUES EREF Cigs NXlel Mx
olEstES FAv)Rol HEa] A3 AREE o]
Az, PTF, % ol Husiion, 7 =4

Table 1-Compositions (%, w/w) of itraconazole (0.4%,
formulation for topical delivery

w/w)

Rx microemulsion liposome hydrogel

component A B C D E
benzyl alcohol 25 18 18 - 20
isopropyl myristate - 6 6 -
ethanol 10 11 11 -
S;5 PC 6 4.5 4.5 7
Labrasol 30 445 445 -
oleic acid - - 1 - -
PEG400 - - - - 26
cholesterol - - - 0.4 -
carbamide - - - - 35
Carbopol 980 - - - - 0.5
Tween 80 - - - 2.7 -
water 28,6 156 146 89.5 49.6
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Table 2-Solubility of itraconazole in various solvents at
37+0.5°C (n=3)

oil Solubility (mg/mL) J.Y Hong et al'* (mg/mL)

Benzyl alcohol 159.17£2.50 187.59£7.69
Castor oil 0.64+0.001 1.32+£0.43
Tetraglycol 12.92+0.50 9.28+0.32
Tocopherol 0.30£0.002 4.97+0.83
Corn oil - 0.15+0.06
Labrafac hydrophile - 0.92+0.05
Labrafil M 1944 CS - 0.34£0.00
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Table 3—Permeation parameters of itraconazole from formulations through hairless mouse skin

Formulation Solubility (mg/mL) Flux (ug/cm*h) Qs®(ug/cm?) Skin deposition after 12 h (pg/cm?)
A 3.36 0.060 (£0.026) 0.946 (+£0.201) 0.977 (£0.632)
B 3.03 0.078 (£0.010) 1.195 (+0.100) 2.097 (£1.402)
C 3.38 0.051 (£0.008) 0.953 (£0.039) 1.257 (£0.530)
D 0.25 0.035 (£0.019) 0.413 (+0.103) 1.589 (+0.503)
E 1.15 0.129 (£0.008) 1.193 (£0.113) 0.805 (£0.075)

# cumulative amount of itraconazole permeated for 12 h
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Figure 1-Permeation profiles of Itraconazole through hairless mouse
skin from the topical formulations (meanzS.D., n=3).
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Figure 2—Correlation between the flux and skin deposition of itra-
conazole from the topical formulations (mean+S.D., n=3).
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