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Abstract
Abstract

Growing concerns about environmental sustainability and the health risks associated with synthetic pigments have fueled a surge in Author keywords
demand for natural alternatives, particularly in the cosmetics industry. This study explores the feasibility of using pigments derived

from both microalgae and macroalgae in nail polish formulations, focusing on their pigment profiles, stability, and practical Funding details

possibilities. Pigments from Chlorella sp., Spirulina sp., Undaria sp., and Caulerpa sp. were investigated as potential sources. The Corresponding authors

extraction process employed solvent-based methods, with characterization carried out using Uv-visible spectroscopy, ATR-FTIR,

and 'H NMR techniques to identify their compositions, including chlorophylls and carotenoids. The extracted pigments exhibited a

diverse palette of colors: Chlorella sp. produced a yellowish-green, Spirulina sp. produced dark green, Undaria sp. produced a

brownish-green, and Caulerpa sp. produced a light green-yellow. Chlorella sp. and Spirulina sp. exhibited chlorophyll a

concentrations of 51.92 £ 15.16 pug/mL and 134.46 + 21.68 pg/mL, respectively, while Undaria sp. demonstrated the highest

concentrations of chlorophyll a (148.23 + 16.56 pg/mL). However, Caulerpa sp. revealed the lowest chlorophyll a concentration of 14.72

+ 4.77 pg/mL. The analysis revealed that chlorophyll a was the predominant pigment across all species, while carotenoids

contributed to the diversity of hues. Stability tests showed films incorporating pigments from Undaria sp. retained over go % of

their original color over 21 days at 45 °C, outperforming those with Chlorella sp. and Caulerpa sp., which displayed noticeable

degradation. These findings demonstrate the potential of algae-derived pigments as sustainable, long-term, and non-toxic

alternatives to synthetic pigments in cosmetic applications. However, challenges remain in terms of pigment stability and extraction

process scalability, both of which require formulation strategies to improve long-term performance in commercial applications. © v
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