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Abstract, This study was aimed to formulate hetoconazold INto_Dpuc ot and 1o
wmme‘:;ithc penetration ability of cae ! T T L donazold cream on he market as
control. Formulationrof TR mulsiong uses spoRtancous methods andland also measurement of
;m.x‘%u’h‘i‘ming the Particle Size Anabyizer (PSA). In vitred penetration test used Franz diffusion
cells. The results showed that nas semubiondof each formula nwad different particle sizes, it was
due to the distress of homogenizing two diTerent systems. the duration and speed of stimng
also affect the ““.umn;gml}i The higher concentration of surfactant &iv.cc:Lﬁﬂ) i the
zmm'w:mufo.miprqmmlimz coduldd 0CTeT . nenetration ability of the preparat n, but 1f the
concentration $xceeds the critical micelle cdncentration {CMCy. a tight surfactant matrix (tweer
%0y will be formed which causes the release of hetovonus Lﬁu be slowed. Based on thé
observation. the highest penctration test was formula F3 as many las 426801 gegiom.

Reywords: Lo

5\1{1’(;:1

;ﬁfmmk%i’em-‘ s gl e B / L torh jadd nanocemi
meimbantlingiar i {

paftihe > Analy !
\5'1 difi rasy partikel sedigan ndanRoe
mdsing m 11 wkuran  yang bervariasi.  hal i disebabkan  sulitnya

menghomogenkan dua sistem yang berbeda, selain itu beberapa fuktor lain seperti lama
maupun kecepatan pengadukan jugd menvebabkan sediaan tidak homogen. Semakin tinggl
Lonsentrasi surfakian (tween &0 dalam sediaan nanoemulasi nka Kemampiudin pengtrast
sedigan makin tinggi. retapi apabila konsenirasinya melebiti konsentrasi misel kritis {KMK)
piccka akan terbentuk mareiks curfaktan (nween 801 yang rapat dan menvebabkan pelepasan
Letokonazof menjadi diperlambat. Hasil pengujian penetrasi tertinegi pada formula F 3 vaitu
sebesar 4 268.01 pgiom.
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1 ‘ Introduction

Oral absorption of i\cmnm.m»ic\b\not optimal because of its solubility and side effects. to
overcome the shortcomings of this conventional system, a new drug delivery system is needed {1 2
Topical Letocanazole Mwailable on the market toda such as crgam has side effects such as rashes.
itching. irritation. pain. and redness. it is necessary 10 find out a new drug delivery systems such as

panoemulsion, ™.

Nanocmulsion in topical form is a form of drug delivery for insoluble drugs given by increasing
drug penetration through the skin{2]. Nanoemulsion consists of surfactants with or without other
emulsifiers to increase stability. oils (natural / synthetic { semi-synthetic) and co-surfactants [3]. In
vitro penetration studies are carried out 1o measure the speed and amount of compounds that pass
through the skin. which depends on the drug. dosage form. excipients. penetration enhancing
agents, and other formulation variables. Ond of the i i’ti’l.\?fgﬂhﬂd for measuring the amount of
drug penetrated through the skin is using Franz diffusion cells. The membrane that used in this
penetration test can be human skin or animal skin. The recent study was aimed to evaluate the

penetration activity of Lcmmmmh‘ta;mwmm\mxi,

2. Materials and Methods

Materials
Ketoconazole (Kimia Farma). Lird membrane (rabbit skin). pro analytics chemical solution
puchased from PT. Merck (Germany ) namely: Tween 80. Isopropyl myristate (1PM). Ethanol. Butyl
Hydroxyl Toluene (BHT). Methylene Blue. NaCl. Potassium Dihyvdrogen Phosphate. Sodium

hydroxide and Methanol.

Preparation of panoemuision
Preparation of nanoemulsio was nﬁiag \;wzi;nm;ﬂfxsi «:sme!xsi‘;&.-;z%,éuz{f method. Ketoconazole was
added to the oil phase with BHT added. stirred until homogeneous. then add a smie Solution which
is a mixture of tween Band ethanol. then stirred using a magnetic stirrer until homogeneous.
Distilled wat \\l added by titration, stiming contintously until naneeMuISOR ISSHEE ‘ which 1s

marked by the formation of a transparent (clear) solution MZE;

ula shows in

table L.




Table 1. Ketoconazole nanoe mndsi w1 Tosaula

No. Formula weight Ejii\%éﬂi
Koocommole TPM_ Ethanol  Tween80  BHT
i 1 2 4.0 72 288 0.1
2 E2 2 45 8.1 324 0.l
3 F3 Z 50 90 360 0.1
+ |2 2 5.5 99 39.6 0.1
5 3 2 6.0 10.8 43.2 0.1

Organoleptic evaluation

Observation of changes in color. odor. clarity.. and phase separation.

ph evaluation

The final pH of the preparation ts largely determined by the excipient used in the formulation,

iThc preparation is weighed 1 gram and dissolved to 100 ml

i
distilled water. then the electrode is dipped in the solution. until the instrument shows a constant pH

measurement using a digital pH meter

value [5]. The number shown in the pH meter is the pH value of the preparation.

Viscosity evaluation
Nanoemulsion viscosity was measured using a Brookficld viscometer at room temperature

(25°C+2°C) 151

Determination of nammmzhiuﬂw
Determination of the type of nancemulsion] by dissolving in methylene blue. It the preparation is a
type of oil in water. the color will dissolve and diffuse. If the preparation is a type of water in oil.

methy Ecm‘ blue granules will be on the surface{6].

Determination of Particle size and particle size distribution

Particle size and distribution were measured using the S§Z-100 particle size analyzer [6].

Determination of th physical stability
This test includes storage for 8 weeka-at 4°C £ 2°C, 25°C22°C, 40°C + 2°C. centrifugation test at

3800 rpm for 5 hours and also cycling test {6].

In vitre| penetration test
In this study. skins were collected from male rabbits with a weight 1-1.25 kg. Rabbit skin is cleaned
of from attached fat. washed with distilled water. wrapped in aluminum foil. and stored
immediately at -50°C. Franz-type diffusion cells with a receptor volume of 20 mL are used for drug
penetration testing. solution] of methanol-phosphate] buffer of 10% viv with pH 6.4 is used as @

geceptor medium. Biological membrane from rabbit skin is cut and installed in Franz cells. with the




dide of the subcutancous is facing up. A number of n;_m;xezmxi»émzi are applied to biological
membranes. The receptor compartment is filled with 10% viv solution of methanol-buffer
phosphate with pH of 6.4, maintained the temperature at 37 £ 0.53°C and stirring with magnetic
stirrer. At a predetermined time interval 0.5 mbL of receptor media is taken. put ina 3 mb
volumetric flask and sutficient the volume to mark the line with a 10% v/v of methanol-phosphate
buffer solution. Receptor media was immediately added with a 10% v/~ of methanol- phosphate
buffer solution with the same volume into the receptor compartment. This procedure is repeated for

up to 12 hours. Samiples were analyzed by UV spectrophotometer [7H
i

Evaluation of Surface tension
Surface tension measurements are carried out using a Du m‘au}ﬁ%usiumctcr, A total of 30 ml of

1';‘mucnm!.\wi‘ solution was put into a cup and then placed on a measurement table {8}].

3. Results and Discussion

Organoleptic
Formula Fl. F2. F3. F4, and F5 have a soft yellow color, slightly viscous. transparent.
homogeneous. and do not have phase separation. This shows that the concentration of oil (HDD).
surfactant (Tween 80) and co-surfactant (Ethanol 96%) used is appropriate. When applied to the
skin. the formula dissofves easily and leaves a slightly sticky feel. This is because the Tween 80

concentration is high.

pH
The pH of the desired formulation is in the skin pH range (435-6.5). pH should not be 100 acidic
because it can irritate the skin. it must not be too alkaline because it can cause scaly skin [9]. All

formulas made have a pH that is still in the pH range of the skin.

Viscosity
Viscosity measurement using 4 Brookfield viscometer. From thd five formulas. it produces various
viscositicd. Based on the results of measurements with an increase in the concentration of oil in the
formula. the concentration of tween BBuas a surfactant will also increase so that it will affect its
viscosity. Increasing the concentragion of tween B8ucan reduce the size of globules. The reduced
size of globules will increase the number of particles, which is associated with the cfforts of the
system to maintain a stable mass. Increasing the number of small globules will increase interactions

between globules thereby increasing viscosity{ 10].

Surface tension
Measurement of surface tension on the five formulas shows that each has a varying surface tension.

The concentration of tween 38dn i!zgt preparation aifects the surface tension. as shown in Figure 4.3.




effectiveness of the film layer of the nanoemulsiond interface. Temperature modification during
storage can cause a decrease in the effectiveness of the surfactant so that oil droplets tend to be
close to one another and eventually produce larger droplets. The size distribution of globules is an
important characteristic of the i sumuimui system, because itcan affect drug release and stability
of preparations. The polydispersity index (PDI) is an indicator of the particle size distribution in the
emulsion | 11]. the PDI value approaching zero indicates a mono-dispersion system and the PDI
value approaching 1O which indicates that the emulsion has a very wide size distribution.
Therefore. a PDI value lower than 0.2 indicates a homogeneous mixture. while a value of 0.3
indicates heterogeneity. The desired characteristic of the formulation is the high stability of the two
components which do not mix to remain mixed as a single phase emulsion. An acceptable PD1
value must be less than H?‘depcnding on the type of sample. The results of this study indicate that
the PDI values for F1 and F2 formulas are greater than 0.7 which means that both of these formulas
have a broad particle size distribution (poh Liéxpcz\ifm?md include an unstable formula. PDI values
for formulas I3 through F5 were below 0.7 so it were included in the ;m%_\dmpcr«mx{hﬂcgm} and 1t
were a stable formula category. The results of particle size measurements and globule size

distribution from nant wmuimmi formulas using PSA are shown in table 2.

Table 2. Particle measurement results and polydispersity ndex (PD1) values

Formula Particle size Intensity PDI

Fi 4455 093 116
250.57 0.07

F2 3998 092 105
23449 0.07

53 30.54 .89 0.63
64.58 012

910 007 (.68
F4 1743 (.38
S8.86 .38

478 008 0.68
FS 12.99 (.61
3003 1

Physical Stability

Storage at 4"+ 2'C. All formulas were stable until the fifth week of storage. All formulas are stable

during storage by cycling o8 and also during coniniug {iest, all formulas are i and there 1
no phase separation. W hich means that all formulas are table to the gravitational force experienced

for 1 }ur‘




4. Conclusion
The higher the concentration of the nanoemulsion-forming agent. especially surfactant (tween 80)
n %hc‘ preparation. the higher the penetration ability of the preparation. but if the concentration
exceeds the critical micelle concentration. a tight surfactant matrix (tween 80) will be formed which
causes the release of ketoconazole 1o be slowed. The highest penetration test results in the F3
formula is 4268 01 g / cm

i
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