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Quantification of Skin Moisture in Hairless Mouse by using a Portable NIR System
and a FT NIR Spectrometer

Eun-Jung Suh, Young-Ah Woo** and Hyo-Jin Kim

College of Pharmacy, Dongduk Women's University, Wolgok-Dong 23-1, Sungbuk-Gu, Seoul 136-714, Korea
*Spectrontech, Co., Ltd.

Abstract — In this study, the performance of a portable NIR system and a FT NIR spectrometer were compared to deter-
mine water content of hairless mouse skin. The stratum corneum parts were separated from the epidermal tissues by
trypsin solution. NIR diffuse reflectance spectra of hairless mouse skin were acquired using a fiber optic probe. In the near
infrared, water molecules show two clear absorption bands at 1450 nm from first overtone of O-H stretching and 1940 nm
from the combination involving O-H stretching and O-H deformation. It was found that the variations of O-H absorption
band according to water content. Partial least squares regression (PLSR) was applied to develop a calibration model. The
PLS model showed a good correlation between NIR predicted value and the absolute water content of separated hairless
mouse skin, in vitro. for both the portable and the FT NIR spectrometer. These studies showed the possibility of a rapid
and nondestructive skin moisture measurement using NIR spectroscopy. The portable NIR spectrometer with a photodiode
arrays-microsensor could be more rapidly applied for the determination of water content with comparable accuracy with the

performance of a FT spectrometer.

Keywords [] skin moisture, near infrared, partial least squares regression (PLSR)
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Fig. 3 — a) Schematic diagram of fiber optic probe terminal view, b)
Diffuse reflectance measurement on the skin.
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Fig. 4 — Water content changes of hairless mouse skin.
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Fig. 5 —a) NIR spectra of hairless mouse skin using portable NIR
system. b) Comparison water content (%) and peak
intensity at 1450 nm.
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Table I - Calibration results of the water content of hairless mouse
skin in the 1150~1700 nm and 1250 1650 nm wavelength
range using the portable NIR system

Wa‘gillff)‘gth trsé)aﬁﬁt No. PCs SEC (%) SEP (%)

11501700 _ none 9 408 5.93
1D 5 5.07 5.17
2D 4 5.25 5.68

1250~1650  none 8 5.29 5.48
1D 5 553 5.78
2D 4 535 5.98
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Fig. 6 — First derivative NIR spectra of hairless mouse skin using
portable NIR system.
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Fig. 7 — Scattering plot showing the correlation between the NIR
value and water content of hairless mouse skin using the
1150~1700 nm range (portable NIR system).
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Table II - Calibration results of the water content of hairless mouse
skin in the 1150~2250 nm, 1150~1700 nm, 1250~1650
nm, and 1750~2250 nm wavelength range using the FT
NIR spectrometer.

Wa‘gﬁfl‘;gth Spectral  No. PCs SEC (%) SEP (%)
1150~2250 none 4 5.84 6.16
1D 4 4.26 5.10
2D 4 4.09 5.68
1150~1700 none 1 6.56 6.87
1D 4 4.77 5.31
2D 2 4.75 511
1250~1650 none 5 4.83 5.63
1D 3 5.04 547
2D 2 4.85 5.18
1750~2250 none 5 5.39 6.05
1D 3 5.00 6.11
2D 3 4.46 6.14
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Fig. 9 — Scattering plot showing the correlation between the NIR
value and water content of hairless mouse skin using the
1150~2250 nm range (FT NIR spectrometer).
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