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Formulation Design and Evaluation of Niosome Containing Itraconazole
for Dermal Delivery System
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College of Pharmacy, Chungnam National University, Daejeon 305-764, Korea
*Department of Pharmaceutical engineering, Konyang University, Chungnam 320-711, Korea
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ABSTRACT - Itraconazole is a triazole antifungal agent to inhibit most fungal pathogens. However, it is difficult for itra-
conazloe to be delivered by topical system due to its poor aqueous solubility. First, niosomes containing drug were prepared with
span 60, cholesterol. tocopherol and poloxamer 407 as vesicle forming agents in an effort to increase solubility of itraconazole.
And then prepared niosomes were dispersed in O/W creams (containing xanthan gum, glycerin, vaseline, glyceryl monostearate
and Cerix®-5) or gels (containing xanthan gum and poloxamer 407). Both creams and gels were evaluated with respect to their
rheological properties, in vitro permeation through excised skin of hairless mouse. Creams or gels containing niosome showed
pseudoplastic flow and hysteresis loop. For both creams and gels, viscosity was increased with increasing the content of glycerine
or vaseline and the content of gel forming polymer, respectively. In creams, the permeability of drug to skin was decreased with
increasing the viscosity of cream. The permeability of drug was affected by pH as well as viscosity of gel. In vitro permeation
test results demonstrated that cream formulations showed better permeability than gels. In conclusion, these results suggest that
creams formulation containing niosome can be useful for the topical delivery of intraconazole.

Key words — Niosome, Itraconazole, Permeation, Cream
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40002 LGAEAZLAE, 3=)0lA Cerix®-5(gmtol =
223 T Al=50:50) FAHLo] QE|IBUR?), SF)llA] ZEA}
W 4072 BASF(Ludwigshafen, Germany)oll4] Brij 99+
Sigma(St. Louis, Mo, US.APIA ZFdch 2 2Je) A
of SHle S e 15 ARG

71712+ rtheometer(DV-II, Brookfield Engineering Labs,
Middleboro, MA, US.A), ZIBH%7](Changsin Sci., Korea),
HPLC(Waters 2690 alliance, Waters 996 Photodiode Array
Detector, Waters, Milford, MA, U.S.A), homogenizer(IKA-
T25, IKA Werke Gmbh, Staufen, Germany), ultrasonicatior
(Model 3510, Branson Ultrasonic Co., Danbury, CT,

U.S.A), scanning electron microscope (SEM 6360V, Jeol
B3t

Table I-Formulation of Niosome

Ingredients Weight(g)
Itraconazole 2
Span 60 6
Cholesterol 2
Tocopherol 1
10% Poloxamer 407 30
Water g.s. to 50(or 40)*

*Creams ; 50 Gels ; 40

Xanthan gum, Glycerine,
Brij 99, EDTA-2Na

; Niosome suspension

x5 - A71E -

Fusion in 70°C

Homogenization

(1800 rpm, 5 min)

oA - AeA

HEsSE

8-1057%9 4 FE vhe-sE 2% 20~23°C, Adigs
55+5%, B Ioh A1 124709 FEAREERANM 45
Zb AN & AREEIiT

Table II-Formulation of ltraconazole Qintments

Formulation (%)

Ingredients A B C D B
Niosome 50 50 50 50 -
*Drug soln. - - - - 45
Glycerine 7 10 10 10 7
Brij 99 1 1 1 3 1
PEG 4000 - - - 2 -
EDTA-2NA 005 005 0.05 - 0.05
Xanthan gum 0.1 0.1 0.1 - 0.1
Glyceryl monostearate 0.1 0.1 0.5 2 0.1
Bees wax 0.5 0.5 0.5 0.5 0.5
Vaseline 0.8 0.8 1 2 0.8
Cetyl alcohol 3 3 3 0.5 3
bCerix - - - 0.5 -
Squalane 5 5 5 2.5 5
Dimethicone 0.5 0.5 0.5 - 0.5
Water g.s. to 100
#Dissolved in benzyl alcohol
®Ceramide : Sphingosine=1:1

Glyceryl monostearate,
Bees wax, Vaseline,
Cetyl alcohol, Squalane,
Dimethicone
0°C

A

N/W suspension

Itraconazole ointment

using niosomal system

Scheme 1-Preperation of itraconazele nisome creams.
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Table III-Formulation of lfraconazole Gels

Formulation (%)

Ingredients

°G-1~5 ‘G-6
Niosome 51 -
“Drug soln. - 15
Poloxamer 407 6 50
Xanthan gum 0.5 0.5
Water q.s. to 100
“Dissolved in benzyl alcohol

5G-1; pH3.5G-2;pH5.0G-3;pH6.5G-4;pH 7.5G-5;pH8.5
‘Formulation by solvent method

B pHOF 2% HeellA Hgsith. mEx A 7A=
= %Pﬂi 4073} Ak 7S Table 19 vl&tHE £33l
Azt o] W UeF AEAl EihgmE EEAM
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Figure 1-Photomicrograph of niosomes by cryo-SEM; x1000.

Table IV-Mean Viscosities of various Iltraconazole Fomulation
at Constant Shear Rate 76.8 sec’” (25°C, Mean+S.D, n=3)

Formulation Viscosity (cps)
A 425
B 829
C 1024
D 1471
E 2506

G-1 405
G-2 551
G-3 551
G4 869
G-5 826
G-6 1970
10 -
180
£
2
=~ 120

shear rate
oB5888

Shear stress (Pa)
(@

Figure 2-Rheogram of itraconazole niosome creams or gels and solvent method formulations.

Key : (a) creams : -A-; A, -A-; B, M- ; C, L1-;
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Figure 3—Transdermal profile through excised hairless skin of itra-
conazole niosome creams and solvent method cream.
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Figure 4-Transdermal profile through excised hairless skin of itra-
conazole niosome gels and solvent method gel.
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Figure 5-Amount of accumulated itraconazole in excised skin of
hairless mouse after application of itraconazole creams and solvent
method cream.
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Figure 6-Amount of accumulated itraconazole in excised skin of
hairless mouse after application of itraconazole gels and solvent
method gel.

Keyé éA- ; G-1, -A-; G2, ‘E- ; G-3, {J- ; G4, -@-; G-5, O

oFE FARE AW BAA o EUARF FFFE 747
122,02, 117.54 2 20524 =228]3 221.80, 14253 & 171.10
pg/gEAl A CollM E9kovt wrd wE JEke gle A
© 2 Jepgth(Figure 5).

dukFo g HH= IPAETE 54 £ 280
o] SEAH vig) Jld o= 2854 glyceryl monsterate
of YE= ot AW ColA o B2 Fo] HHo HAFHHY
ou} AiiE o R Fro mE HEe| ol AR ol &
Apol7k = A2 Ag€rh

EF Cerix®™57F FFE AW De AL A, B 2 €9

=

Hlsle] 12417 Foll 24549 pg/go B4 JAH Zo] Y53
oA X&HQ] &5 JePIER Aglulo)=9] §lgko)

Aoz FFS Fof AEHQ LS e AL I &
AATE.

T3 gujog AzE AAQ AW E= A7 124]
7ol BYE A Do} BlwA] ZF} 256.629F 202.06 2
24549 2 18199 pg/go 2 FA o] YA YERIRITE 244]
Zrele Bl veRd).

Z o IE AXE - Figare 69 JJeRS ule} 7ro] 6,
12, 2 24X7r ¥ AW G134 G229 FIFe 44
34.62, 7124 2 18.78% 50.09, 119.03 Z 3928 png/g=A
AW G-t 7 ko ¥ pHE JRE F A 2%
AFFo] AvH oz v #FAFAY. 28y pH7t 2
Al 7B 29 G-3, G4 2 G-594E pHZE e 2ERTH
S7tEol 6, 12 B 24A7F 9o A FLE 747} 349.86,
239.86 & 14547, 457.72, 21342 & 130.16 223 36427,
240.07 2 164.50 pg/golATh. o)A ¥ FEle] AAA3}
o} FYS Aom e pHolNE FE9 sz]de] ulgo]
EoLAA HRZES S Tashs B9 o) o} HHTF

J. Kor. Pharm: Sci., Vol. 35, No. 3(2005)

z3 - e -

oA - X34

o] ol o &g pHelre HIsiHF Y] 8o Eokd I
T2 Fo 2 HRES Ay} g dsjolt)

TS goel ok AAQL AW G-62 G-59 Bl A
Moz ol 6, 12 B 247 Fof JHFES 2 49.62,
73.52 2 61.87 ug/gelict.

2 B

A el olEfEUES] dRFES TP 4
& UoF A" Eg FUANA IRl EHIATII
FRukero] JR-E e REAS} S Syl 9
gk AR} BlaL Hriste] #R A =M AT TS
Basie] gt e AEE A3

L olERtaE e 8Ae HEHE HAe BT
WEAZ 942 BN olHTE F9se 2ae vt

A FARAEEES eI

2. o|EFIFUE Tf Sulligel ogh AlAe] vis] o]Ez}t
g UoE oeAe] i Tl JATL =9t

3. FeAde gl wel J=rt W AW Adxe 2
Zgo] F9kom glyceryl monosterate®] F=ol &3t }o]
= Ut Tt Fusks) JA S Agprjol=d] GRS W
o} A&Ado] FrtehaA EUT

4. pH7L Eolgol| wE} olEgtmuEe] HisjEd E&o
713 R o|EFRSVE S AAAY sRTEIet A%
& B2 pHolMHETH H& pHAA A4 JElten, pH
6.5 ol dellM= X 7kl & zpo] glo] F7FtAL Sy
o 95t AA vl =Tt

olge] AFozNE UF ALFHE ol§% o|Edtaut
E &5 98A9 A2 HEe} Metto|=e] H7F 2 pH
& A AAEAS FoBA Jazde] A8 &3
29l dermal delivery system® 2] XEA| /N 7FsAEE
gl

fo

ot

Ines

e

I

DIMA. Kemps and D.J.A. Crommelin, Hydrolyse van
fosfolipiden in water ig milieu, Pharm. Weekbl, 123, 355-
363 (1988).

2)JM.A. Kemps and DJ.A. Crommelin, Peroxidatic van
fosfolipiden, Pharm. Weekbl., 123, 457-469 (1988).

3)AJ. Baille, A.T. Florence, LR. Hume, GT. Murihead and
A. Rogerson, The preperation and properties of niosome:
non-ionic surfactant vesicles, J. Pharm. Pharmacol., 37,
863-868 (1985).

4)RM. Handajani-Vila,

A. Riber, B. Rondot and G



UoF AlEE ol o|EfE S olgAlel Al AA 2 7t 171

Vanlerghie, Dispersions of lamellar phase of non-ionic lipids
in cosmetic products, Int. J. Sci,, 1, 303-314 (1979).

5)R. Agarwal, O.P. Katare and S.P. Vyas, Preparation and in
vitro evaluation of liposomal/niosomal delivery systems for
antipsoriatic drug dithranol, Int. J Pharm., 228, 43-52
(2001).

6) E. Touitou, H.E. Junginger, N.D. Weiner, T. Nagai and M.
Mezei, Liposomes as carriers for topical and transdermal
delivery, J. Pharm. Sci., 83, 1189-1203 (1994).

7)S.G Kapsi and JW. Ayres, Processing factors in
development of solid solution formulation itraconazole for
enhancement of drug dissolution and bioavailability, Int. J.

Pharm., 229, 193-203 (2001).

8)S. Teruyuki and K. Yasuhiko, Ceramide derivatives as
therapeutic agents, Exp. Opin. Ther. Patent, 8, 1673-1682
(1998).

9) W.J. Dixon, The up and down methods for small samples,
J Am. Stat. Assoc., 60, 967-978 (1965).

10) S.C. Miller, B.R. Rekkas, PP. Dallas and N.H. Choulis,
Development of and vivo evaluation of griseofulvin gels
using Franz cells, fnt. J. Pharm., 82, 47-52 (1992).

11) P.C. Chen-Chow and S.G Frank, In vitro release of lidocaine
from Pluronic F-127 gels, Int. J. Pharm., 8, 89-99 (1981).

J. Kor. Pharm. Sci., Vol. 35, No. 3(2005)



