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ABSTRACT

Photodynamic therapy has been suggested as an alternative treatment to current cancer therapy which resulting in a
variety of side effects because photodynamic therapy targets specific cancer cells and does not have a significant effect
on normal cells. Typically, laser was used as a photodynamic therapy, but this was limited due to high cost and heat
reaction. However, compact light emitting diodes that can emit light of various wavelengths have been developed at a low
cost, which has a great influence on the low cost development of photodynamic therapy equipment. On the other hand,
in the study of photodynamic therapy, the data on the direct effect of visible light are relatively small. Therefore, in this
paper, we propose a novel cancer therapeutic module by developing a cancer cell proliferation inhibition module based on
an Arduino that is relatively inexpensive, and able to use light of various wavelengths.
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Table. 1 Total cost of proposed LED module

Parts Unit Price(¥)
Arduino 6,300
DC Transformer 18,000
Current Driver 7,900
LED 2,300
Total amount 34,500
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Fig. 1 Basic workflow of designed LED module
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Fig. 2 Bottom part (left) and upper part (right) of designed
LED guide
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Fig. 3 Combined LED module with LED guide, Arduino
Uno, current controller and amplifier (top) and performing
designed LED module with HelLa cells (bottom)
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Fig. 4 A representative image from acquired original
images (left) and processed image with red dot
boundary markers (right)
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Fig. 5 The experimental results of the cell density of
HelLa cell. Control group of the Hela cell(n=6) is
represented by black color
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Table. 2 Comparison of growth rate for each group

Control Smin 15min 30min
day 0-1 60 50 40 38
day 1-2 38 45 47 38
day 2-3 52 41 55 43
average 49.8 45.5 47.4 39.8
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