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ABSTRACT

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.
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LED classification and applications.

■ 발광다 드 (Light Emitting Diode / LED)

- 적색

(Red)/620700 nm
AlGaAs, GaAsP

료

농업

- 황색

(Yellow)/570620 nm

GaAsP, InAlGaP,

InGaN

백색 조명 광원

료

- 녹색

(Green)/500570 nm
GaP, InGaN

료

농업

- 청색

(Blue)/420500 nm
InGaN, SiC

백색 조명 광원

료

- 백색

(White)/∼550 nm
InGaN, ZnCdSe

백색 조명 광원

료
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LED

Controller

Cell

Fig. 2. Diagram of red LED illumination system.
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(d)(c)

(b)(a)

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.
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Fig. 4. LED controller.
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(c)

(b)

(d)

(a)

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

Entry

Exposure

Intensity

(mW/cm
2)

Exposure

Time

(min)

Cell

1

L1

10

NHOK

2 20

3 30

4

L25

10

5 20

6 30

7

L50

10

8 20

9 30

10

L75

10

11 20

12 30

13

L99

10

14 20

15 30
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10 min

20 min

30 min

Fig. 6. Cell viability in NHOK after 24h incubation. (L0; control, L1;

14.22 uW/cm2, L25; 1.55 mW/cm2, L50; 3.28 mW/cm2, L75; 5.16

mW/cm2, L99; 8.07 mW/cm2).
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μ

L0 L1 L25 L50 L75 L99

(10 min)

Before

After

(20 min)

Before

After

(30 min)

Before

After

Fig. 7. Changes of cell morphology in NHOK after 24h incubation.
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논문제
한글 적색 에 한 치과적 연: LED

어: Study of dental application on red LED

본 저 한 저 물에 하여 다 과 같 조건아래 조 학 가 저 물

할 수 록 허락하고 동 합니다.

다- -

저 물 축 및 터넷 포함한 정보통신망에 공개 한 저 물1. DB

복제,

기억 치에 저 전 등 허락함,

적 하여 필 한 범 내에 편집 형식상 변경 허락함2. .ㆍ

다만 저 물 내 변경 금 함, .

배포 전 저 물 적 적 한 복제 저 전 등 금 함3. , , .ㆍ

저 물에 한 기간 년 로 하고 기간종료 개월 내에 별 사4. 5 , 3

시가

없 경 에는 저 물 기간 계 연 함.

해당 저 물 저 타 에게 양 하거나 또는 출판 허락 하5.

경 에는

개월 내에 학에 통보함1 .

조 학 는 저 물 허락 후 해당 저 물로 하여 발생하는 타 에6.

한

침해에 하여 체 법적 책 않

학 협정기 에 저 물 제공 및 터넷 등 정보통신망 한7.

저 물

전 출력 허락함.ㆍ

동 여 동 반: ( 0 ) ( )
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저 박 찬 호 또는: ( )

조 학 총 하
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