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Preparation and Evaluation of a Solidifying Gel Spray Based on Gellan Gum

Chen Si-yang, Yan Xue-jiao, Pu Yun-yue, Xie Dan, Zhang Yun
(Suzhou Greenleaf Daily Commodity Co.,Ltd,Suzhou,Jiangsu 215000,China)

Abstract :

Addressing the pain points of traditional liquid sprays (short moisturizing retention, easy dripping) and

conventional gels (heavy texture, poor portability), this study selected low-acyl gellan gum (LA-GG) with

"shear-thinning and instant atomization" properties to develop the solid gel spray concept. An Lis(4°) orthogonal

experiment was conducted with gellan gum (A), sodium chloride (B), 1,3-butanediol (C), trehalose (D), and

dipotassium glycyrrhizinate (E) as factors, and gel state, appearance, high-low temperature stability, and spray

effect as evaluation indicators. Range analysis revealed the significance ranking of factors as A>B>C>D>E,
and the optimal formulation was determined as A4B2C3D1E4: 0.4% gellan gum, 0.8% sodium chloride, 6%

1,3-butanediol, 1% trehalose, and 0.4% dipotassium glycyrrhizinate. Performance tests showed: pH 5.35 within the

skin physiological range; good heat resistance (37-50°C) and cold resistance (—4-4°C) stability; stratum corneum
water content increased by 47.26% (P<0.001) and TEWL decreased by 25.71% (P=0.01) after 120 min in subjects

(n=15). This formulation combines the water-locking advantage of gels with the portability of sprays, providing a

formulation basis for next-generation moisturizing sprays.

Keywords :

low-acyl gellan gum; solidifying gel spray; orthogonal experiment; moisturizing performance
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