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Abstract: To prevent loss of hair protein during hair washing process by water through, a shield coating the pathway
of water molecules was studied. Hydrophobic virgin hair, hydrophilic hair, which was damaged only methyleicosanoic
acid (18-MEA) on the surface, and a repaired hair re-bound 18-MEA, were prepared and water mass changes by as
heat were measured. Results showed that hydrophobic hairs followed bi-exponential function of 39 s and 151 s and
other two hairs exhibited fast- and mono-exponential decay with 83 s, reflecting the extraction of water molecules without
any resistance at the hydrophobic surface. On the assumption that hydrophobic surface resists an extraction of protein
in water during the wash, the protein concentrations were compared from the hair of hydrophobic and hydrophilic surface.
The extracted hair proteins were 179 and 148 ug/mL from the hair coated with hydrophilic polyethylene glycol (PEG)
and hydrophobic polydimethylsiloxane (PDMS), respectively. This study suggested that hydrophobic coating on the hair
surface could be used to prevent protein loss in wash, represented by LFM. In conclusion, this research provides some
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useful information to contribute to the development of hair washing products that can prevent protein loss in the cleaning

process by granting hydrophobic coatings.
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Table 1. The Composition of The Shampoo Formulated

Contents Weight (%)
Cationic conditioning polymer 0.5
Sodium lauryl sulfate (SLES) 8.0
Cocamido propyl betaine 4.5
EDTA 4Na, Citric acid 0.1
Danisol-k, Fragrance 0.9
Water up to 100
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Figure 1. Chemical reaction of bicinchoninic acid assay (BCA
assay) to protein for determination of the protein concentration
using Cu ion complex from website of Thermo Fisher Scientific

(US).
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Figure 2. The amount of water bound or absorbed to hair
depends on the hydrophobicity upon the surface of hair. (A)
Change of mass of water after soaking in water (N = 5). (B)
The difference of weight between virgin hair and damaged hair.
Inset shows difference between virgin and damaged hair in the
normalized weight by the weight prior to evaporation. Data
acquisition for the fitting was performed in ambient condition.
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bars indicate standard deviations (N = 3).
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Figure 4. Temporal development of the weight of moisture inside
hair. Inset indicates the curve of decay for response to 140 °C
from the 40 min.
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Figure 6 and concentration of protein. The LFM was averaged
from 20 spots. (A) LFM mapping images upon hair responding
to the coating on the surface. (B) Linear relationship between
lateral force and the protective effect of protein loss against

wash.
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