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Abstract: This study aims to propose a method to reduce hair damage after investigating the following: the factors which
vary depending on hair treatment conditions; the degree of hair damage in the bleached sample; and an analysis of the
effects of a perm on wave formation. To determine the effects of these treatment types, hair bleach was mixed with the hair
treatment, and hair damage and formation of permanent waves were examined. Using a scanning electron microscope, in
addition, morphological changes were analyzed and the following results were obtained: After mixing natural powder(2.5g)
and hair cream(2.5g) and bleaching the mixture, it was compared to the scale structure of untreated hair. When 5g of natural
powder was mixed and bleached, a clear layer was observed among cuticle scales, showing the effects of hair treatment.
Therefore, this confirms that the effects of hair treatment were most notable when grain powder was mixed with hair cream.
Once hair is damaged, it is almost impossible to regain its original state. When chemical agents are used, therefore, it is

important to consider the possible hair damage they cause.
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Figure 1. Procedure of bleaching experiment.
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Figure 2. Representation of wave formation after
permanent wave treatment.
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Table 1. Lightness of hair bleached at various conditions
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Figure 3. Morphology of hair bleached after
permanent.
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Figure 4. Protein release-ability of hair bleached at various conditions.
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Figure 5. Tensile strength of hair bleached at various conditions.
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(@) virgin hair x 1000 (b) virgin hair x 3000
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Figure 6. SEM images of morphological change at various conditions.
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