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ABSTRACT

Recently, interests in mask-type skin care devices using light-emitting diodes have been increasing and optical stimuli
at certain wavelengths have been known to have various therapeutic effects, such as skin whitening, acne treatment,
elasticity and wrinkle improvement by controlling the exposure to wavelengths of light and irradiation time. In particular,
light sources of different wavelengths are applied in masks for the purpose of suppressing skin aging, inducing cell
proliferation, and alleviating skin inflammation. In this paper, we developed a light-emitting diode control system that is
actively used in skin regeneration masks using a microcontroller. Optical stimuli with different manners were applied to
skin fibroblast cells in a single or complex wavelengths, and then confirmed how they are effective in the cell
differentiation. In addition, we found a specific wavelength that has a positive effect on cell proliferation rates, and
confirm the effectiveness of cell proliferation by image processing based quantitative analysis.
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Fig. 1 Image of single/multi-wavelength stimuli induction
system using LEDs with different wavelengths (A: Red,
B: Red+ InfraRed, C: Blue, D: InfraRed+Blue, E: Red+Blue,
F: InfraRed+Red+Blue).
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Fig. 2 Representative images of (A) an acquired brightfiled
image from the inverted optical microscopy and (B) cell
boundary traced image. The boundary is marked by the
red solid line.
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Fig. 3 Representative images of each group from Day0
to Day6 (GroupA: Red, GroupB: InfraRed+Red, GroupC:
InfraRed+Blue, GroupD: Blue, GroupE: InfraRed+Red+Blue,
GroupF: Red+Blue). The Cell boundary traced images
by the red solid line.
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Table. 1 The numerical data of the experimental cell
growth rate results.
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Fig. 4 The experimental results of the cell growth rate
when using single or multi-wavelength stimulation of
LED. Control group of skin fibroblast cell is represented
by black color.
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