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Characteristics of Low-level Light Source for Animal Cell Proliferation
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Abstract

This paper performed the basic study for developing the Photodynamic Therapy Equipment for
medical treatment. We developed the equipment palpating cell proliferation using a high brightness
LED. This equipment was fabricated using a micro—controller and a high brightness LED, and
designed to enable us to control light irradiation time, intensity, frequency and so on. Especially, to
control the light irradiation frequency, FPGA was used, and to control the change of output value,
TLC5941 was used. Control stage is divided into 30 levels by program. Consequently, the current value
could be controlled by the change of level in Continue Wave(CW) and Pulse Width Modulation(PWM),
and the output of a high brightness LLED could be controlled stage by stage. And then, each
experiment was performed to irradiation group and non-irradiation group for both Rat bone marrow
and Rat tissue cells. MTT assay method was chosen to verify the cell increase of two groups and the
effect of irradiation on cell proliferation was examined by measuring 590 nm transmittance of ELISA
reader. As a result, the cell increase of Rat bone marrow and tissue cells was verified in irradiation
group as compared to non-irradiation group. The fact that specific wavelength irradiation has an effect
on cell vitality and proliferation is known through this study.
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Fig. 2. Diagram of LED irradiation system.
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Table 1. Experiment condition.

Bone marrow Tissue
Wavelength 630nm 630nm
Light intensity | 5.68mW/cm® | 5.68mW/cm’
Irradiation time 30min 30min
Continuous Continuous
Wave type
: wave wave
Temperature 37C 37T
Humidity 9% 95%
CO2 5% 5%
Cell
© 8x10° 4x10°
round number
o9 FAEL AAY s 24
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