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Determination of Human Skin Moisture in the Near-Infrared Region from
1100 to 2200 nm by Portable NIR System

Jhii-Weon Ahn, Eun-Jung Suh, Young-Ah Woo** and Hyo-Jin Kim
College of Pharmacy, Dongduk Women's University, Seoul 136-714, Korea
*Spectrontech. Co., Ltd., Kwangiu-City, Kyunggi-Do 464-892, Korea

Abstract — Skin moisture is an important factor in skin health. Measurement of moisture content can provide diagnostic
information on the condition of skin. In this study, a portable near-infrared (NIR) system was newly integrated with a photo
diode array detector that has no moving parts, and this system has been successfully applied for the evaluation of human
skin moisture. Diffuse reflectance spectra were collected and transformed to absorbance using 1 nm step size over the
wavelength range of 1100 nm to 2200 nm. Partial least squares regression (PLSR) was applied to develop a calibration
model. For practical use for the evaluation of human skin moisture, the PLS model for human skin moisture was developed
in vivo using the portable NIR system on the basis of the relative water content values of stratum corneum from the con-
ventional capacitance method. The PLS model showed a good correlation. The calibration with the use of PLS model pre-
dicted human moisture with a standard error of prediction (SEP) of 3.5 at 1120~1730 nm range. This study showed the
possibility of skin moisture measurement using portable NIR system.

Keywords [J Skin moisture, near infrared, partial least squares regression (PLSR)
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Table I — Calibration results of the relative water content of human
skin using a portable NIR system

Spectral range Spectral treatment No. factors SECY SEP?

(nm)
1120~1730 none 8 4.2 5.0
first derivative 7 2.6 35
second derivatives 6 25 4.0
1120~2170 none 10 3.3 5.3
first derivative 6 2.6 3.8
second derivatives 5 2.2 4.0
1300~1500 none 12 3.5 4.4
first derivative 8 3.6 4.7
second derivatives 7 3.9 5.9
1800~2000 none 8 54 6.5
first derivative 4 6.6 6.6
second derivatives 4 5.2 71
USEC : standard error of calibration.
YSEP : standard error of prediction.
8
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Fig. 7 — Effect of the number of PLS factors on the SEC and SEP.
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Fig. 8 — Scatter plot showing the correlation between the NIR value
and the reference value for the water content of human
skin using the 1120~1730 nm range.

Table II - Results of spectra repeatability test for skin using portable

NIR system

Spectral range (nm) CV* (%)
1120~1730 0.097+0.013
1120~2170 0.099+0.015

*CV : coefficient of variation.
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