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Main Factors of Hair Damage by Permanent Wave Lotion

Takeo Tamura. Kasumi Kurihara: Toshiaki Yasuda *

Permanent wave lotion is chemically active and tends to damage hair. The purpose of our research
was to analyse the main factors of the damage and to obtain data that would justify a safe application of
permanent wave lotion.

Non-permanented hair of a 23 year old woman was used as samples. The samples of three different
conditions (straight, ordinary winding and 20% elongated winding) were immersed in two acidic lotions,
and two alkaline, for different times and at different temperatures. The surface of the samples were
monitored with a scanning electron microscope, and their tension strength was determined by
TENSILON-UTM-II 20. The results are as follows:

1. The decrease of tension strength and the surface damage are comparable to the degree of winding.
Such influence was not found in 4% thioglycollic acid lotion. Almost no damage was seen on the samples
immersed in the lotion for 30 min. at 50°C.

2. Immersion time and temperature in particular is closely related to the damage, however, almost no
damage was found in the case of lotion A.

3. Among the ingredients of the lotion, thioglycollic acid and especially alkalinity were the limiting
factors.

Damage was slight in the acidic lotion. Decrease of the tension strength of the sample immersed in acidic
lotion B for 30 min. at 50°C was less than that treated in alkaline lotion D for 5 min. at room tempera-
ture.

4. Alkali had a strong effect upon wave formation. Acidic lotion forms no waves when applied for 15
min. at room temperature, and does so for 30 min. at 50°C. Under this condition lotion B was found to
have good wave formation. Lotion B contains 7% thioglycollic acid in the standard of cold bi-lotion sys-
tem. The result seems to suggest that, considering the fact stated in (3), we can safely increase the con-
centration of thioglycollic acid from 5% to 7% in acidic warm bi-lotion system.
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