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It is well known that the human hair is damaged by daily hair care routines, such as
shampooing, combing, blow-drying, UV radiation, as well as the chemical treatments,
permanent waving and hair coloring. The damage leads to the change in not only the physical
properties of hair but also in hair appearance. The hair never recovers from the damage by
itself, thus the prevention from the damage or the modification should be needed in keeping the
natural hair. In this paper, the importance of 18-MEA (18-methyleicosanoic acid) on the
outermost surface of the hair and the investigation of the damage mechanism using Time of
Flight Secondary lon Mass Spectrometry (TOF-SIMS) are reviewed.

18-MEA is an unusual branched-chain fatty acid that is covalently bonded to the outermost
cuticle surface of human hair. 18-MEA is the major component of fatty acids on the hair surface
and plays an important role in surface hydrophobicity and in inducing hair to feel smooth to the
touch. The changes in the amounts of 18-MEA and cysteic acid were monitored for the hair with
different damage levels using TOF-SIMS. 18-MEA is removed from the hair surface in daily life,
resulting in the generation of cysteic acid and
decrease of hydrophobicity on the hair surface. i 18-MEA
The influences of bleaching and UV radiation were WOH (18-methyletcosanaie acid)
examined as the damage factors of 18-MEA. Lipid layer
Experiments with damage model sample revealed /
that the hair bleaching is the most dominant factor
in the removal of 18-MEA, on the other hand, UV
radiation is considered to be the long-term
sources of damage. Furthermore, it is suggested
that other factors in daily hair care routines,
shampooing, combing, blow-drying, cause the
damage of 18-MEA, however, degradation might be
slowly progressed.
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Figure 1. Schematic of the structure of the human hair
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Figure 2. SEM and TEM observations of the human hair.
a) SEM image of a whole hair fiber,

b) TEM image of cuticle tissue.

c) High magnification TEM image of a single cuticle layer
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Figure 3. Schematic of the human hair surface.
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Figure 4. Typical TOF-SIMS spectra of the human hair
Surface. a) Positive spectrum, b) Negative spectrum.
( O silicone, * cationic surfactant, O anionic surfactant )
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Figure 5. The relationship between the dynamic
contact angle and the negative secondary ion
ratio of 18-MEA(m/z 341) and CN-(m/z 26).
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Figure 6. Schematic of the structural changes on the
outermost surface. a) undamaged, b) damaged hair.
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Figure 7. The relationship between the secondary
ion ratio of 18-MEA / CN- and the positive ion peaks
of Cysteine and Cystine peak (m/z 76). Cys/Cyss
peak (m/z 76) intensity was normalized to the total
ion intensity of typical amino acid peaks.
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Figure 8. The change in the 18-MEA amounts
due to bleaching treatment. The residual ratio
of 18-MEA was evaluated by taking the peak
intensity ratio of 18-MEA before and after the
treatment.
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Figure 9. The change in the 18-MEA amounts
due to UV radiation. The residual ratio

of 18-MEA was evaluated by taking the peak
intensity ratio of 18-MEA before and after the
treatment.
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Figure 10. The change in the 18-MEA amount
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