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Fig. 3 Irreversible change of hair isoelectric pointin hard water

The surface electric potential of hair was measured in soft and hard water at
each pH. In hard water, the hair isoelectric point shifts to the alkaline side by
~0.2-0.3 compared to soft waler Hair treated with hard water was lransferred
to soft water, rinsed th y, and its i ic point was

y, the i ic polnl which shifted toward the alkaline slde did

no( recover.
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Fig. 5 Recovery of the hair isoelectric point shifted in hard water

Hair treated with hard water was transferred to soft water, rinsed thoroughly,
and its isoelectric point was measured. The hair was further treated with a
chelating agent, and the isoelectric point was measured; however, it did not
recover. When the hair treated with hard water was treated with
hydroxyethylurea (HEU) in addition to a chelating agent, the isoelectric point
was recovered.

Fig. 4 Decrease in tensile strength of hair in hard water

The tensile strengths of the hair treated with soft and hard water were
measured. The tensile strength of the hair treated with hard water was
lower than that of the hair treated with soft water. Even when hair
treated with hard water was rinsed thoroughly with soft water, the
decreased tensile strength did not recover.

4 KT X B BEBITRIL DK 2> 5 D[l

* p <0.05, n.s. not significant, n =24

160
T * 1

& 140 | L
o
T 120 |
(]
I 100
s
£
o 80
H]
§ oo
2
B 40
]
- 20 |

0

hard water hard water hard water
4 4 i
soft water chelator chelator + HEU

Fig. 6 Recovery of the tensile strength of hair decreased in hard water
Hair treated with hard water was transferred to soft water, rinsed
thoroughly, and tensile strength was measured. The hair was further
treated with a chelating agent, and the tensile strength was measured;
however, it did not recover. When the hair treated with hard water was
treated with HEU in addition to a chelating agent, a tensile strength
recovery trend was observed.
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TABLE-II Melanin levels of bleached M hair(None; Ps1,2, L] ‘ Ds‘s‘
and 3; and Am8) determined by HPLC and degree of ¢ —o—PsM)
brightness of each hair 200 oo
a Q) - © = Am(M
Brightness(L*) PTCA TTCA TOTAL Eﬁ 150 Y
None 18.026 162.41 82.64 245.05 £ 100 T
Ps1 24.838 116.32 61.38 177.70 50 ™~
Ps2 30.504 89.86 49.47 139.33
0 t
Ps3 | 36.344 79.22 3670 11592 o 1 2 3 4 5 6 7 8 9 W
Am8 30.572 77.77 40.99 118.76 Fig.-6 Graphs of melanin level of E and M hair after

repeated bleach treatments
Total melanin(PTCA and TTCA) levels treated with Ps and Am,
respectively
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Fig.-8 Microscopic images of bleached hair(M-None;
Ps2,3; Am8)
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