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Effect of the 100Hz PWM Low Power Light Imadiation in Proliferation of NTacSam:SD

Bone-mammow Cell

Min-woo Cheon, Seong-hwan Kim, Ho-sic Lee, Yong-pil Park”

Chosun Univ. "Dongshin Univ.

Abstract : 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 controlied by the
change of level in Continue Wave(CW) and Pulse Width Modulation(PWM), and the output of a high brightness LED could be

controlled stage by stage. And then, each experiment was performed to irradiation group and non-irradiation group for bone

marrow 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 590nm transmittance of ELISA reader. As a result, the cell increase of bone marrow

cells was verified in irradiation group as compared to non-irradiation group.

Key Wonds : Bone-marrow cell, Low power light irradiation, Pulsed width modulation
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2.1. 100Hz PWM HE2 & Z AN

LEDE #4332 M2 g O mMEol ZEZM,
== B ALEE LED 8459 HEes
AlGaINP(Aluminium, Gallium, Indium, Phosphide)2| 4% A
HEZ SIENCZ HECN A20 RED HES LE
MBI AFEE LEDS FEIIE S42 20 mAdl &8
LEDU 22 ~ 24 V J(VHO| RSt 22 B8
LEDafE 2X° Mz SEHI2 xoI6 Met &7 - &

01 =3 & XIOIJF UCH WetAd Che=2f LEDE ANE
D:Io XI . mag Icl'ol.oq I{OPJJ. X-{E_J B"Q}E ﬂ
}01 Q%lol@lot 8l LEDE dF $3 X012

A ALEE 633 nmS LEDS £ S4E= &#0lot
DC Power supplyZ® Mgo}(ﬁ 5 mA¥ &
A HEgn 3 £S5 Hlu
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FAGHATH F ZA AlZN(Timer), Z5( Intensxty ), *
(Frequency)S2 J1s2 AR HEEHE 0IE60 2
8l HEEOlI JIsotes FAoRULCH %IADIE oL
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u-controtler?t FPGAZ FHE HO=E 2l CLi+2 LED
I HERA AR IMHE ¥ ZES HEESSH HE
LED Driver2 2450 UCH
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2.2. NTacSam:SD 24 AHIES 4 &8
AT OHIZEN 100Hz HEZ ZE TAGIRE E2 M
0] 2ojU=X #5610 9

b

510 NTacSam:SD2| =

E NS0 in vito AEES MBSIACHL HHEV
2 24 HIZEE 8F8 ® NTacSam:SD 32 228
OI86I Primary culture® S80I 2AULL 222 cell2
FBS(Fetal Bovine Serum, GibcoBRL, UK), DMEM(Dulbeco's
Modified Eagle's Medium, GibcoBRL, UK) % L-Glutamin
(GibcoBRL, UK) S8 EZ8&8& HIXE AISoIH BHSIRA

QM, CO; SIABIOIEIE OIEd &Al 37 T, 5 %2 CO2
2 XHS LG of FA2H BiXis 3420 & HA
WEWH =AU, B TANU MEBE 2% HEZT passages
3MO2 0.05% Trypsin-EDTA(GibcoBRL, UK)E AHE3I0Y
AICHHISY H=ASO, & 10 A8 AEE ZAHTE LIE
Wk

Wave type PWM 100 Hz Control
Wavelength 633 nm
Light intensity 7.64mWicm’ % 2% none

Irradiation time| 5min / Days for 2days

Cell round

Passage 3
number

3. 20 % AHE

AESE 633nm LED 2 22 21018 = =0l 3
stepOil Al ZS ZAIOIU2H A 2= 764 mW/em® €
£ 22 HXEE 100 Hz NEY #2F 24A2 UHLE

SEN ZAMBIACSH, 2 ZAIGHAl ¥2 ControlE &

o
oﬁ kA

A
E

2
g'g

AUS DS TASHAl SUE WE HlW StV
ZAES BB 9H  MTT3-@,
5-dimethylthiazol-2yl)-2,5-diphenyl  -2H-tetrazolium bromide}
Assay[5]2 Ol =HBIYC MIT AssayS @t 82
& MTT TeteazohumO| QIEZEZI0IS €44 SAXEH
olg] HiEMO XNFMES L= MIT fomazanLZ &
SIO{XCE Of EBHAE MTT formazan SUE  ELISA
reader(Multiwell microplate readeE O|E0 EBLE &5F
8 & QoM =TS EZT = UA 280 A= HEL
$0hs EMAS MAZRAUE BB LA =HCOH
HBOA AEE plate= cell control0l 82 BH=SF
6well plate= AF2BIA20 10 wellOll 1x10° S }dlEg
BRSEBIRCEH MIES GRS [ 24AM2 eIRBIOIE
MEIALH, MED! platelff HEESZ 22 AE Y 1%-
118} 2% BXEAE 24A12F 21222 HAIGIACH O1EA
2X & ETAL & MTT ASSAYHIEIE AISoiH, Z
O well® PBS(pH 7.2 : GibcoBRL, UK) mi¥ 5 mg2l
MTT(Thiazolyl Blue Terazolium Bromide, approx. 98 % :
SIGMA-ALDRICH. Inc) 2ZS EHAIZ! MIT 82
400 % GOl BDE HAAZ FUCL 45 A2 A
Ol& & IM HCLUl 10 % SDS (Sodium Deodecyl Sulfate :
Fluka. Inc)?t =0t U= =8]BHUS 2mz A 20| 12M2
CIFHIOIE = 96Well platelll 24 ELISA Leader 590

nmm IS 01850 E2EE EFHoIACH

i1

4. 2 E

LEDE AE5I6 PWM LED ZXZ AP AIZ0 OIXI=
FES OIS A PWM HEH ZXIAMIIE HL6HH

633 nmo MIOIA 100 Hz PWM HEZ & ZAMI 2
HIZSl Z20 DIl S MTT assayE ®OIGHRALCH

MIT Sglg&Zlz BEEE HI Bi0d 100 Hz PWM
633 nmS LED ZX AP} 24 HZ2 520 0iXis 28
S OB A TS TAIE HED TAGH %2 MXE
Ol control B0t O =2 SA82 222 EIoIULL
EXOZ 633 nm2 IEY 10
AfE HE2 MOl ZAMse &
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