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ABSTRACT

Study of dental application on red LED

Chan-Ho Park, D.D.S, M.S.D
Director : Prof. Yeong-Mu Ko, Ph.D., DDS
Department of Dental Science

Graduate School of Chosun University

Phototherapy, the use of light for healing, has in recent years been a field
of advanced multidisciplinary research. This modality has been shown to be
beneficial in a wide and diverse range of maladies, including the healing of
chronic and acute wounds as demonstrated by the use of laser light and LED
(Light Emitting Diodes) technology. Red and near-infrared have beneficial
effects on cells to creating more ATP (cellular energy) and increasing DNA
and RNA activity. The aim of the present in vitro study was to evaluation
the biological effects of Red light emitted by Red LED array on Normal
Human Oral Keratinocyte (NHOK). Light intensities were measured with a
radiometer. Cellular response to Red light exposure was assessed by the
observation of cell morphology and the cell mitochondrial activity (MTT
assay). Results showed no differences between exposed- and non-exposed

cells in regards to cell morphology and cell viability.
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Fig. 1. LED concept and principle.



42 71 59 % T 5 59 3He AW SHThe| QEALED) 7§73
wagg Ao Agwa gk LED #4¢ 288 =77 A% ¢
e Ha FEe wFE WA LED Ax7Ee dgscr o 53 75

[e]
i
flo
=
1
—
t
)
N
N
it
fo
ol
A

arel7h vhehbe ol@l 9ol REE oI o Ux| o] Aol o]oiA
e dojgi &2 oY F

ool FAow, vk o =

o7 e 3¢9l A, =, A aAE 27 AYE
= oagehs Al whel 7RAl341400-700nm)LED, 2241 (700-1,000,000nm)
LED, #}9]4(100-400nm) LEDS ¢ & 3 7bsabm opge] weh 1 S8
7} vh2vh LEDE 3pPdE® Adke] Zhsebw 7FA#41 LED7F %A LED
Aol 90-95%% AAEkal glar A 94l LEDE A9 5%5Felw, apefa
LED:= 20%v9he] 728 Ax|sfal itk 7bA%4 LED: @A) 713 ol
A 22N ozl FAAAR Y ol m gom? 29 24 o
Frldlold Hok T &8&EorE FdishdA Ad Wk w2 selva 3l
th 7kA133A LEDZel A A4 LED7F 74 A /s glon of & A )
A LEDGS ] s o] FHAN Fde] 7bsstA HATh 53] 20004 o] &
% RGB 3 94 LEDO &&3 &9 mE £ FrlshiA thdd £
b ¢4 Hoprh duEm gtk Ao LEDE: LEDIAUI7L S7hehaA

FEAE IR LEDE AL ujgoz olg) zZhgue oz oy gt 7
9] LEDE= spd7h A< 405mel A @A 200-405mE 93l 7} S =
AA EEA R SdiE L Uk obA Aol Z7] @Al MEa 9l
o %



Table. 1 LED classification and applications.

B 3ol $= (Light Emitting Diode / LED)

- A4 ol g
AlGaAs, GaAsP
(Red)/620-700 nm THE
- 3 GaAsP, InAlGaP, LR R
(Yellow)/570-620 nm InGaN i g
_ =0 _g] g8
- GaP, InGaN °
(Green)/500-570 nm FHE
_ AN WA Fme 3]
o InGaN, SiC hTmee e
(Blue)/420-500 nm odgg
SLLEY WA Z8 P
) InGaN, ZnCdSe
(White)/~ 550 nm odgg
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Cell

Fig. 2. Diagram of red LED illumination system.



Fig. 3. Red LED module and 12 well dish. (a) Red LED module
(power on), (b) Red LED module (power off), (c) 12 well plate dish
on the red LED module, (d) 12 well dish.



Fig. 4. LED controller.
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Fig. 5. ELISA reader and cell observation with microscope (a)
ELISA reader system (b) ELISA reader (c) Observation of cell
morphology (d) Red LED light illuminated to cell in the incubator.
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Table 2. Conditions of red LED irradiation experiments

Incubation for 24hour

Exposure Exposure
Entry Intensity Time Cell
(mW/cm?) (min)

10

20

30
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