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Abstract: A structure of coacervate affects the adsorption of oil and polymer as a conditioning ingredient. This study
aims to elucidate a structural characterization of the coacervate of which is a mixture of alkyl cellulose and guar gum.
It is well known that the guar gum supports stiffness to the hair when it is adsorbed on the hair. However, addition
of guar gum in the formulation composed of alkyl cellulose tremendously increased flexibility in hair. The stable com-
plex system is induced by an electrostatic force between a head group of anionic surfactant and an quarternary ammo-
nium at the alkyl cellulose, and the affinity of alkyl chain to the oil inside the micelle of surfactant by hydrophobic
interactions. Taken together, amount of the coacervate increased oil-delivery upon hair in shampooing and these caused
a low bending rigidity and calming on the hair swatch.
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Table 1. The Composition of the Shampoo Formulated
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Cationic conditioning polymer 0.5

Oil 1.0

Sodium lauryl sulfate (SLES) 8.0

Cocamido propyl betaine 4.5

EDTA 4Na, Citric acid 0.1

Danisol-k, Fragrance 0.9

Water 85.0

Total 100.0
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Figure 1. Chemical structure of alkyl cellulose.
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Figure 2. Bending rigidity as a function of concentration of oil
at the formulation of alkyl cellulose: guar gum =1 : 1 (n = 4).
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Figure 3. Bending rigidity in various ratios of volume for alkyl
cellulose in a mixture with guar gum (n = 4).
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Figure 4. Amount of coacervate in a ratio of alkyl cellulose in
a mixture of alkyl cellulose and guar gum (n = 4).
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treatment with the different shampoo formulations (n = 4).
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Figure 7. Scheme of network of coacervate by a mixture of
alkyl cellulose and guar gum with oil.
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Figure 8. Test for flexibility with hair swatch treated by a
shampoo formulated with a mixture of alkyl cellulose and guar
gum. (upper) natural curly hair. (bottom) chemically permed
hair. (A), (D) is curly hair swatch washed with 10% of SLES
solution, (B), (E) treated with a shampoo composed of a
cationic polymer, LR30M, (C), (F) treated with a shampoo
composed of a mixture of alkly cellulose and guar gum in a
ratio of 3 : L.
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