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Abstract

The treatment of fungal skin infections using antifungal drug topical preparations often takes a long
time for treatment. The advantages of using topical medication Is to reduce the risk of side effects from
medication Including reducing the chance of interacting with other drugs. But when having a chronic
or widespread fungal disease on the skin area, the patient must use oral medicatiopical medication.
Due to the treatment of fungal infection with topical drug preparation taking a long time for treatment,
the development of delivery systems may increase the effectives of treatment. This research aimed to
develop ketoconazole nano-emulsion topical preparation and to study the antifungal efficacy of the
developed formulation. The nano-emulsion bases were prepared using the low-energy emulsification
method. Two types of oils, Caprylic/Capric triglyceride--CT and Isopropyl myristate--IPM were used as
the oil phase. A formula with a nanoscale of internal droplets was selected based on stability at 30°C
and 45°C for thirty days. After that, the developed ketoconazole nano emulsion was tested for
antifungal activity against Candida albicans by the agar well diffusion method. It was found the 0.5% (w/w)
ketoconazole nano emulsion from CT and non-ionic surfactant was measured at the ratio of 4:1 droplet
with the diameter of 189.4+6.7nm. and a zeta potential of -28.4+3.4 mV. The developed formula was
physically stable for over thirty days at 30° C and 45° C. Additionally, antifungal activity using agar well
diffusion method against C. albicans of the developed formulation containing 0.5% w/w of ketoconazole
was found to be significantly more effective than that of commercially available ketoconazole creams
(2.0% w/w) (p<.05). Finally, it can be concluded that the ketoconazole nano emulsion is a promising

tool in the effective treatment of fungal skin infections.

Keyword: nano emulsion, ketoconazole, topical formulation
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Isopropyl myristate
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wiluiing igaumgdl 30 eamiwaiyd LazILINBYNA
ogluths 132.4-305.3 wiluwms Migaumigdl 45 osnwaliea
drurndndlnihddGusueglurag -9.25 mv fla-42.7
mV uazidleiiushogadunan 30 Yu 1 300C fidneg
Tugae -8.78 mV fis -38.7 mV uagiianog 450C fen
agflume -8.19 mV 4 -38.2 mV

o A

1.2.2. 8datuiln3enann Isopropyl

myristate--IPM
diednvuineynauasadndluiigieg
WS89 Zeta sizer WUNUUIRRUYNIAEUAUYDIBATY

'
0 o W ¢

ndlanumilandydneal ++ (gnsi 8, 14, 15, 20, 21,

NIANTIVINTUATINE DA W Te
atuinermansuazinalulad
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26) oeluting 108.7-269.6 uluns uaziilenatniu
1 30 Ju nunfiawneunireglutig 109.4-266.5
uiluiing fgamgil 30°C uazdvunmeynireglurag
116.7-246.3 wluiuns \fiufigaumgll 45°C daueh
Andlulindsn a gaiEus oglutae-26.7 mv i -40.8
mV 1 30°C w1 30 Fu daust -14.7 mV fa -33.7 mv
uagil 45°C w30 Fu Aaus -14.2 mv g -31.2 mv

MnwanIsAnyATeudiaturniituis 2
wila fio CT uay IPM Foimadanslindanush (PIO)
wuhdtatufinrumiiedn Tdediuvesiiiu ansan
usafsin uazthitwewng flasfndiatuiiioynia

D~ =

meludishnda 300 nm. wazAdndlnihdsddiang
N 30 mv. Jwihlsiatunsanmiianinzenmgl
30°C wag 45°C w1y 30 Ju

2 MawseuAlalaulgaunludiiatu

PMNHANIANYIANASEN TNV UL UB AT
wardndruvestinduiigauazldarsanuseiieialu
Usinasties sammsendlalauleaanansaazansly CT
g IPM ilosanen Log P vesilalaunlea (4.3)




IndiAgariures CT (5.4) Jwilvigns 26 voediu CT

=3

Faildnauves oil: surfactant: water 1 40:10:50
gnidenuitlunsiauwsisualalawlsaunludiatu
owsousisuAlaleulvaunludsiadu Tngldgnsi 26
w94 CT laglvidldnen 0.5% wag 1.0% w/w WUl
difatufidvnu anamiasm 1 pH Uszana 6 3
PINBUAIAANNTT 200 nm wazdlAn zeta potential

N19N5218UUA (Poly Dispersity Index--PDI) fisndn
0.50 devsismaeymailndideaty nmsdng
AMuAsanINYesi3uAlalaunloaunludiadud
AALTS 0.5% w/w WAy 1.0% w/w lewannsae
doumenaosganssey (1000x) wuil Usinguanen
favanglivumogistaauluiiu 1.0% Tuvneill
Usnguane1dananlusiiu 0.5% fanw 4

aglugae 25 mV s 29 mV KaRInns1e 3 wazdlan

M1319 3
ywmeunInuazaIRndlnihveswsualalaulvaurluddadu

A15UEN 1281 Size (nm) PDI Zeta potential (mV)
KNE () Mean+SD Mean+SD Mean+SD
0.5% 0 185.2 + 8.1 0.34 + 0.1 275+ 4.4

30 189.4 + 6.7 0.31 + 0.1 -28.4 + 3.4
1.0% 0 191.4 + 7.3 0.33 + 0.0 -28.9 + 6.1

30 297.2 + 6.8 0.46 + 0.1 242+ 7.0

nneme Ynsnegeutn 3 Meds

(a) (b)

o

() /13U 0.5% (b) MU 1.0%; gnAsTiuriangnegn ()

A 4 isualalaulgaunludlatuilegaienass Optical Microscope (1000x)
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INNANITANIAIUAIANTINYDIASU
Alalaulwaunluddadu 0.5% uaz 1.0% w/w 7i 30°C
wag 45°C WHuan 30 Yu wu3disu 0.5% laldl
A15ABLLUAmMIINIEA N wazaunIAngludvg
1&nn31 300 nm dalusiu 1.0 % fnsdeuuda
dndvngududvmouvuyseu 7 30°C Tdvey
ﬁjuﬂqsi'fmamﬁ 45°C wunzneuiifumnase \in creaming
VU898 daTy LLazﬁﬁummqmﬂmdﬂmﬁu
Fafum3u 0.5% w/w Felaumanzaud iy
n1sAnwsealy

3 sy Ansamnisinuie C. albicans w84
Alalaulrauludiatu (KNE)
NMsNAeUYsEANSAINNITAIUT 8B4
f0e19 0.5% w/w KNE way wandusiluieswmann
2.0% Alalawlea cream™ wunAlalauilgauilu
sifaduvinliAnlsududadoninanindedndndios
Tuaemnan Imafﬁﬁ’lmﬁﬂLéumuquéﬂmwaﬂ%u
Fududie AU 22.5+0.5 mm Wafenw 5 91nNa
nseEeUUsEANSAMMSEUEe C albicans Wuin
prituunTudsadu (NE) ldiielsududaie daushedng
nagau 0.5% KNE, 0.5% diluted cream™ lag 2.0%
cream™ wulsududadedoundusiuguinaaais
WNAU 22.5+40.5 mm, 14.0+0.5 mm uay 10.5+0.5 mm
ANAIRY LLazLﬁ'amaausﬁagaLﬁumuguéﬂmwaq
Twugufadeiivihnsnaaousn 3 a%s foadi T-test
ﬁﬁgmﬁmam’maﬁﬁ
X-p
T-test = S
VN

NUTIHI5U 0.5% KNE a@u1508udaiingd
C. albicans laani1815uAlalaunlaa 2% cream™

[

WALASUASUTMADIIARANLTUTY 0.5% o819l

€

yEIAYNNEDR (p<.05)

a1 5 lwududadle C albicans

() f¥ueiuuludiatu (NE Base),

(1) 0.5% Alalaulgaunludiiadu (KNE),

(M) 0.5% diluted cream™ way (1) 2.0% cream ™

anUseuasasuna

lun1s@nwinisieseuunluddaduguuuy
o/w Taglindssud femaianisnduigaialag
fnd (PIO) Bsfinisldansanussfafanansionunly
fpnaiu uazaes 1 WHuignintasly Taele
nduuiumsvosiifiunintusuiegalndnduty
ma wuidsaduiimuviingaan wavileinnisndu
nanAwsmudatulinnuvilanas  vilviansan
ussisivioriusouven 1Aalueynangludiflun
dnszauuluunsle (Skiba et al, 2000) uazwui
vty T Wy medium chain triglyceride @190
wRsnszuunuaduiidanuaaamls (Patel et al,
2018) s¥uRlalaulsauTudiaduiifautuiivn
oymangludindl 300 nm. wazdinisnszaievin
yeseymangluiinit 0.5 devilviszuuiietiosnin
NPy

PNNANTNAFRUFIDENS 0.5% KNE $iUs8Evi5nM
Tunsudle C. albicans snnnindaegns 0.5% diluted
cream™ uay 2.0% cream™ onaiflosnandiegng
nadeududiatuiianungnenenwiidiaumiing
fiferdrdyararvegluneniitufidvuneynin
seivuluansiinszaremoglufnaiath Feily
msvgnAlalaulauluddaduwinszatslad (Skiba
et al., 2000) p1av s dudatunT I sadveITolHA
niguiuuenasy JeinlvdnisuanUdesiienesnin

MNSENTINMTUMINeSedaAsulele
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188 wariuszansnmlunisdudesiuuemsiaos

L%EJ (Martin & Kobayashi, 1999)
nseneniitusslomnitenisinluidlunives

nswasoudisueatalauiloaunluddadudil

grlalaulea 2.0% ww 3adunsldusunaeiiian
awhlvidunuinas uasdeduneunsnandlaidudou
Tunsimunnuddeiinsesinisinwviaunsanin
putamuun ICH Q1A Guideline wazUszansninly

ALY 0.5% w/w FafiusganSamluniseie msltluuywddaaamsfnyiiuduseld

®Wos1 lwunnInemsuluiaInan AU LT uYed

IR
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