pamay;,.

N

2% Minoxidil Topical Solution for Hair Loss Treatment ‘; \ ’

\
Kunkanya Wongsa?, Thunwadee Limtharakul?, Sunichya Saengchyoswat®, Saranya Juntrapirom”® A4

Department of Chemistry, Faculty of Science, Chiang Mai University, Chiang Mai, Thailand
b Chulabhorn Royal Pharmaceutical Manufacturing Facility, Chon Buri, Thailand

@ ABSTRACT

The aims were to select optimal components for the formulation and to develop 2% Minoxidil topical solution by using the physical and chemical properties which match with the standard requirements,
about the stability throughout its shelf life and identify the most suitable formulation for industrial-scale development in further.

€©) INTRODUCTION

Chemotherapy-induced alopecia severely impacts the psychological well-being and self-image
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§ 1 scalps of patients. Therefore, this project aims to develop a propylene glycol-free 2% minoxidil
g Growth Minoxidil Minoxidil Sulfate topical solution to reduce irritation- related side effects, increase access to high-quality
/(/, c - Ch | Factor medication and improve the overall quality of life for cancer patients.
s * Channel opener : : : : : - : : : : o
O oA p) /I PGE ) Regarding its mechanism of action, minoxidil acts as a prodrug that requires the sulfotransferase enzyme in the hair follicles to convert it into
& ‘ i l its active form, minoxidil sulfate. The drug then functions as a potassium channel opener, causing cellular hyperpolarization, which leads to vasodilation.
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o At new hair growth.
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Physical Appearance: Clear, colorless, homogeneous, absence of precipitation, and complete drug solubility. P i

pH: 4.5 -6 and Viscosity: 100 cP (55 rpm, Spindle No.1) ‘ Acceptance criteria: 90.0% - 110.0%
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Figure 2 Methodology. (a) Preparation process of the optimized 2% minoxidil formulation (F5D). (b) Physical stability testing via freeze-thaw cycles.

Table 1 Physicochemical properties of the optimized 2% minoxidil formulation (F5D) (c) Active pharmaceutical ingredient (API) assay using High-Performance Liquid Chromatography (HPLC).

Formulation F5D

Assay of Active Pharmaceutical Ingredient

Clear, colorless,

PhySicaI Appearance homogeneous’ Assay = M X W X P X 100 X 100 X 100
slssenes of preciEtan Minoxidil Standard Solution. 2% Minoxidil Topical Solution. ri 507100 W~ P
Figure 4 Chromatogram of Minoxidil Standard Solution. Figure 5 Chromatogram of 2% Minoxidil Topical Solution before stability testing
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Table 2 Results Interpretation
No. injections of Standard  Retention time Figure 6 Chromatogram of 2% Minoxidil Topical Solution after stability testing
* Formulation F5D appeared clear, colorless and Standard solution_01 10.2 742116 <Chromatogram> Table 4 Results Interpretation and assay of 2% Minoxidil Topical
without precipitation. It exhibited a stable pH of Standard solution_02 10.2 747521 . Solution after stability testing
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The study concluded that formulation F5D was the optimal formulation. It consists of minoxidil 2 g, solvent 40 g,

co-solvent-1 15 g, co-solvent-2 20 g, polymer-5 0.30 g, pH adjuster-2 2.25 g, preservative-2 0.85 g, and deionized e ACKNOWLE DGEMENTS

water 19.60 g. High-Performance Liquid Chromatography (HPLC) analysis confirmed excellent chemical stability,
with the active pharmaceutical ingredient (API) content measuring 109.74% w/w before and 108.16% w/w after

the freeze-thaw stability testing. These results indicate that the API levels remained within the standard acceptance The author wo.u.ld like to express sincere gratityde to the Ch“'a!oho”‘ ngal Pha.rmafzeuti.cal
criteria of 90.0% to 110.0%, indicating that the developed formulation is highly stable and viable for future  Manufacturing Facility and the Department of Chemistry, Faculty of Science, Chiang Mai University,
industrial-scale production. for their invaluable support, facilities, and guidance throughout this project.
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