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Optimization of gel formulation containing CMC, HPMC,
and PVA enhanced cosmetic, hygiene, and pharmaceutical
applications using central composite design (CCD)

R. Ahmadipour?!, F. Ebrahimzadeh?®*
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2Department of Chemistry, Marvdasht Branch, Islamic Azad University, Marvdasht, Iran
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Abstract: In this study, the characteristics of gels produced from polymers including carboxymethyl cellulose
(CMC), hydroxypropyl methylcellulose (HPMC), and polyvinyl alcohol (PVA) were investigated as functions of
transparency preservation, pH, and viscosity retention over a period of 60 days. The investigation was conducted
using Design Expert software and by employing a design of experiments based on a Central Composite Design
(CCD) model. Changes in the weight ratio of the gel producer's implementation are considered the independent
variable, while variations in pH, transparency, and viscosity changes of the produced gels over a 60-day period
are recognized as the dependent variables. The variations in viscosity over the course of 60 days, at time
intervals of 1, 7, 14, 28, and 60 days, for CMC, HPMC, and PV A individually, indicate that without the presence
of a cross-linking agent, viscosity undergoes changes over time. Through a detailed analysis of the results
obtained from 16 designed experiments, the optimal gel formulation, which ensures the preservation of structure,
transparency, and pH within the neutral range, as well as the retention of viscosity over time, was predicted. This
optimal formulation consists of a weight ratio of 9.68% CMC, 1.27% HPMC, and 4% PVA.

Keywords: Polymer gels, Carboxymethyl cellulose (CMC), Hydroxypropyl methylcellulose (HPMC), Polyvinyl
alcohol (PVA), Viscosity stability
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