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Abstract

Objective: To develop a standardized 2% miconazole oral gel formulation for the treatment
of oral candidiasis.

Methods: This research and development (R&D) study was conducted over a six-month
period and divided into four phases: 1) formulation development and preparation using
three types of gelling agents carbomer 940, hydroxypropyl methylcellulose (HPMC) 4000,
and sodium carboxymethylcellulose (sodium CMC) 1500-1800 at concentrations of 1%, 2%,
and 3%; 2) physicochemical property testing, including general appearance, pH value, and
viscosity; 3) stability testing and antifungal activity evaluation against Candida albicans;
and 4) clinical application in patients. The study was carried out at the Pharmacy
Manufacturing Unit, Phaholpolpayuhasena Hospital, Kanchanaburi Province.

Results: The base gel prepared with 2% sodium CMC 1500-1800 demonstrated the most
suitable physical properties, being clear, odorless, and smooth in texture, with a pH of
6.9+0.1 and a viscosity of 180.0+0.0cPa-s. The formulation remained stable throughout the
6-month study period. When formulated with miconazole nitrate into a 2% miconazole oral gel,
the preparation successfully inhibited C. albicans with an average inhibition zone diameter of
24.3 + 0.8 mm and maintained stability for six months. Clinical application in 43 patients
revealed that 41 patients (95.34%) were cured of oral candidiasis, one patient (2.32%)
showed no change, and one patient (2.32%) experienced worsening symptoms.

Conclusion: The 2% miconazole oral gel formulation developed from 2% sodium CMC
1500-1800 as a gelling agent possesses appropriate pharmaceutical properties, effective
antifungal activity, and excellent stability. This formulation can be manufactured in-hospital
to improve patient access to essential medication.

Keywords: Formulation development, Sodium carboxymethylcellulose, Miconazole oral gel,

Gelling agent, Oral candidiasis
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1. Miconazole nitrate (USP grade)




2. Carbomer 940 (pharmaceutical grade)

3. Hydroxypropyl methylcellulose (HPMC) 4000 (pharmaceutical grade)

4. Sodium carboxymethylcellulose (Sodium CMC) 1500-1800 (pharmaceutical grade)

5. Triethanolamine (pharmaceutical grade)

6. Paraben concentrate (pharmaceutical grade)

7. Propylene glycol(PEG), Glycerine, Sorbitol, PEG 400 (pharmaceutical grade)

8. Menthol, Peppermint oil (pharmaceutical grade), Purified water
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Table 1. Composition of the Gel Base Formulations

Ingredients Function Formulations 1-3  Formulations 4-6  Formulations 7-9
Carbomer 940 Gelling agent 1%, 2%, 3% - -
HPMC 4000 Gelling agent - 1%, 2%, 3% -
Sodium CMC 1500-1800  Gelling agent - - 1%, 2%, 3%
Triethanolamine pH adjuster 1% 1% -
Paraben concentrate Preservative 1% 1% 1%
Propylene glycol Emollient 5% 5% 5%
Glycerine Emollient 5% 5% 5%
Sorbitol Co-solvent 10% 10% 10%
PEG 400 Co-solvent 5% 5% 5%
Menthol Flavoring 0.003% 0.003% 0.003%
Peppermint oil Flavoring 0.3% 0.3% 0.3%
Purified water Vehicle g.s.to 100 g g.s. to 100 g g.s.to 100 g

Abbreviation: HPMC, Hydroxypropyl methylcellulose; Sodium CMC, Sodium carboxymethylcellulose; PEG,
Polyethylene glycol; g.s., quantum satis (enough).




1.2 nsiesERRany 135msantdunisaell 1) 49/ arsielinugnsinivun
2) avanea1snuLde (paraben concentrate) Tu propylene glycol ﬁqm‘wqﬁ 60-70 °C 3) w3l glycerine,

a

sorbitol uag PEG 400 aslude 2 iy 4) nszaeansnealuthuiansusina 50% vesUiuns
anvine AU overhead stirrer 113115 500 rpm Wuan 30 undi 5) iwdusaslude 3 aslude 4
audewied 15 wil 6) USU pH §e triethanolamine (@mSusuild Carbomer 940 wag HPMO)
7) i menthol Way peppermint oil aulAdAY 8) ﬂ%’uﬂ%mmé’wﬁm@qwé ausiawlos 10 undi
9) 14 homogenizer nauaalhduiloweatuiinauisy 3000 rpm WHunan 5 nituay 10) Feiield
24 #la3 tielavlasorma uazivafiudugy nieutlld
s202f 2 MnedouaNtATIIMENLazAT wazAuANTITeNRaY (Fouil 0-6)
2.1 manasaUdnuaEialy (general appearance) Uszviud nau oduia uas
Ala 1nedd visual inspection Waynsausa
2.2 nM153nA1AuluUnsA-A1e (pH) TaA1 pH veuRaLAaMISUME pH meter
Fasunmsaeuiiou vinsTe 3 ad dunriade
2.3 nM9IAUnla (viscosity) TnAunlneA1e Brookfield Viscometer spindle
no. 64 fiA1157 50 rpm gaumMgal 25+1°C ¥insin 3 adq
s20%ft 3 MINAFIUAMLAITIvBNIARLLAZNANSTUSLT 85198987 2% miconazole
oral gel (Foud 0-6)
3.1 MIvedeUAUAKTIvesaaity unsegeuALAluEN IS (accelerated
stability testing) 40+2°C uaz 60+5% RH 71 0, 3 wa 6 wou IneUsufiudnuaeily pH wavenamiln
3.2 nsUssfiunan1sdusatesvasen 2% miconazole oral gel luasufjunnis
71 0, 3 uaz 6 Lieu
3.2.1 N19LA3E 2% miconazole oral gel Tneds miconazole nitrate 819U
2 ¥y nanluaafiuuia 2% Sodium CMC $1u2u 98 n¥U #78 homogenizer AA3LE7 3000 rpm

Wutaan 10 w1l

[ [
=

3.2.2 ManAaeuN1ISUSalieT et #1638 zone of inhibition Feil 1) et
Candida albicans ATCC 10231 Iﬁﬁmmﬁljmﬁamm 0.5 McFarland standard 2) 1433 agar well
diffusion Uw Sabouraud dextrose agar 3) LWIEMGNVUIALEUIUANGNAN 6 wy. Tddeg1amaaeu
50 MU 4) Uuil 35:2°C 1Huian 24-08 Falws 5) Fadurinugudnataves inhibition zone
Toevmamaaeu 3 ase
szezil 4 M lUlERudae (Feud 7)
nsAamunantsinuvesdiisiidunaiadosluuinuasunmdviotununnddlion

2% miconazole oral gel YNIIYTLNIUABUNINY AN - FIMAN 2568 F1UIU 43 AU T5N15IYEN




wurthiftheglieuthithuunudsfusenuemis defdaiavemng ndsandulowaliuiio
seglsalutinenliUssana 5wt Fwmudvienduthatendmiea sihyntu fuay 4 afs
NAI9IMNS UANoUUOU
nsAAsIzdaya

1. adiidonssann [eedowazdrudssvunasgnilunsesuedeya

2. admgaayunu 19n15IATIERANLIUTUTIMLUUNIGLGYT (one-way analysis of variance,
one-way ANOVA) U3auifisunnuuansieseninggasiisunazldnisvaaeuaiuuulaidu

daszsioiu (paired t-test) WIsuWIBUNMIWABULUaI LA g MUATEAUTEERYT p<0.05

38555UN15998

[
v A

n19398UlASUNIToUTAINANLNTTUNITITUFITUNITIVE LIINEIVIaNAANANYNLAU

'
v ao

La“U‘ﬁl 2025-22 (3UN3UIDY 10 4ns1AL 2568)

HANIANEN
1. WAty

1.18nwazialuvasaaiu

nudmngasidnsurla Lidnswenduniennnznou ileinaiiiowiou gasiild
Carbomer 940 uay HPMC 4000 finduldnifesainansusu pH daugnsiild Sodium CMC laifindu

SUNIU (15199 2)

AN5199 2 SnwasTlUveLaNY

Table 2. General Appearance of the Gels

Gelling Agent  Concentration Color Odor Texture Clarity
Carbomer 940 1% Colorless Slightly odorous Smooth Clear
2% Colorless Slightly odorous Smooth Clear
3% Colorless Slightly odorous Smooth Clear
HPMC 4000 1% Colorless Slightly odorous Smooth Clear
2% Colorless Slightly odorous Smooth Clear
3% Colorless Slightly odorous Smooth Clear
Sodium CMC 1% Colorless Odorless Smooth Clear
2% Colorless Odorless Smooth Clear
3% Colorless Odorless Smooth Clear

Abbreviation: HPMC, Hydroxypropyl methylcellulose; Sodium CMC, Sodium carboxymethylcellulose.
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Table 3. pH Values of the Gels at 0, 3, and 6 Months (n=3 for each formulation)

Gelling Agent  Concentration pH, mean+SD p-value
Month 0 Month 3 Month 6

Carbomer 940 1% 8.7+0.1 - - -
2% 8.8+0.1 - - -
3% 8.9+0.1 - - -

HPMC 4000 1% 8.7+£0.1 - - -
2% 8.8+0.1 - - -
3% 8.9+0.1 - - -

Sodium CMC 1% 6.9+0.1 6.9+0.1 6.9+0.1 NA
2% 6.9+0.1 7.0£0.1 7.0£0.1 0.608
3% 6.9+0.2 7.0£0.0 7.0£0.1 0.205

Abbreviation: NA, not applicable.
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Table 4. Viscosity of the Gels at 0, 3, and 6 Months (n=3 for each formulation)

Gelling Agent  Concentration Viscosity (cPa-s), mean + SD p-value
Month 0 Month 3 Month 6

Carbomer 940 1% 460.0+0.0 456.7+4.7 453+4.7 0.199
2% 550.0+0.0 543.3+4.7 540.0+0.0 0.199
3% 646.7+4.7 646.7+4.7 646.7+4.7 NA

HPMC 4000 1% 220.0+0.0 220.0+0.0 216.7+4.7 0.223
2% 280.0+0.0 276.7+4.7 273.3+4.7 0.199
3% 300.0+0.0 296.7+4.7 293.3+4.7 0.199

Sodium CMC 1% 150.0+0.0 146.7+4.7 146.7+4.7 0.223
2% 180.0+0.0 180.0+0.0 180.0+0.0 NA
3% 240.0+0.0 240.0+0.0 230.0+8.2 0.223

Abbreviation: NA, not applicable.
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Table 5. In Vitro Inhibitory Effect of 2% Miconazole Oral Gel Against C. albicans

Samples Inhibition zone diameter (mm), mean+SD

Plate 1 Plate 2

2% Miconazole oral gel

Sample 1 24.0+0.4 25.0+0.8

Sample 2 24.0+0.4 23.0+0.8

Sample 3 23.0+0.4 24.0+0.8
Total

Positive control’ 25.0+0.4 24.0+0.8

Negative control” 0 0

*miconazole standard disc 10 |J.g.ID gel base (2% Sodium CMQ)

2.2 AMUAIAIVBIYT 2% Miconazole oral gel
Tiszegiian 0, 3 uag 6 Whou wuin 1) anwaenisnienwliidsullas 2) A1 pH Aout19Asd
(6.8+0.1-6.9+0.1) 3) ANunilAAIH (180.0+0.0cPa-s) Lay 4) nansiuguresilivdsunas (13197 6)

A9 6 ANUAIFIVDY 2% miconazole oral gel N15zEzlIa1 0, 3 LAy 6 LAY

Table 6. Stability of 2% Miconazole Oral Gel at 0, 3, and 6 Months

Stability mean+SD p-value
Month 0 Month 3 Month 6
1. Physical characteristics Opaque white, Opaque white, Opaque white, -
smooth smooth smooth
2. pH 6.9+0.1 6.9+0.1 6.8+0.1 0.223
3. Viscosity (cPa-s) 180.0+0.0 180.0+0.0 180.0+0.0 NA
4. Inhibition zone diameter (mm) 24.0+0.4 24.0+0.4 24.0+0.4 NA

Abbreviation: NA, not applicable.

3. HaN15181 2% Miconazole oral gel lUldfugUae
Aendunaiaes lulnuazunndvseviununmddslden 2% miconazole oral gel 91U
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Table 7. General Characteristics of the Samples (N=43)

Characteristics Number Percent

Gender Male 9 20.93

Female 34 79.07
Age (years) 0-20 2 4.65

21-40 0 0

41-60 7 16.28

61-80 34 79.07
Medical Benefit Universal coverage 37 86.05
Schemes Civil Servant Medical 5 11.63

Benefit

Social security 1 2.32

Han15hY wudn gieneainnisiadediuiy 41 518 (Seway 95.34) Ho1n13Asil 1 518

(Feway 2.32) uazilon1sunniu 1 918 Geway 2.32) szevlauadeisUieme 22.4+6.1 Ju (M3 8)

M13197 8 Han1sAnauNTldenlugdie (n=43)

Outcome Clinical characteristics Number Percent
Treatment outcome Cure 41 95.34
Getting worse 1 2.32
No change 1 2.32
Adverse Drug Events Dry mouth 1 2.32
Altered sense of taste 2 4.65
Hypersalivation 1 2.32
Burning, stinging, and itching sensation 1 2.32
anUs1e
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msAanalldien 2% miconazole oral gel YoEtETNNTUNI WAL ANANANY VLA
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=

nananundunssunda geliinisiuTeuiisun1ssnwdueiuinsgu (819ukuy miconazole
oral gel fiudwde nystatin) w3efugmasnsmdslifinisduiedns dmsunsinuilszansua
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