I C I Journal of the Korea Institute of Information and
Communication Engineering

SI2H HEASHS| =2 K| Vol, 23, No. 3: 261~266, Mar, 2019

HY 2ol OMIE ERIS S8 DAY HEAAY

Design of a customizable fluorescence detection system for fluorescently
labeled tumor cells

Kyoungrae Cho' - Jeong-hyeok Seo' - Se-woon Choe*"

'Graduate Student, Department of Medical IT Convergence Engineering, Kumoh National Institute of Technology,
Gumi 39253, Korea

¥ Assistant Professor, Department of Medical IT Convergence Engineering, Kumoh National Institute of
Technology, Gumi 39253, Korea

2 o

S5 A BA L AL Qztol thshe] sk chopet Haka BAS Al g el A28 4 71&olch o
B A E AZ H o] SRR ahae) We Rk 2 A B Alvha 7 WS ) A2 2719 )
AEE A TR A YRS AT G5 AL BA S A ot Hof i A4S Zelst Hopol 4] Fa
3 ofehS SRtk LUt 95 Al BN 7ol g Ax|o] Qo] Mgk ko] W ast: B A g

>

rr

o At o] ek TS 7HA 31 Glek whebd ol A, AMGSHE 5 AIE HAo) AbgEl 17k o] 4o}
PN 28 AL Tho] 9.5, o] 2 T E Sejot 57| S AR AVLY AT 2 A A9 Apitatol

L

AT Yok FY GO ot A S BT B3 3D AL g sto] mEW A5 1 S T
AR} 25 ARl PSSR Shelet 1 A FYA e ALY o] MBS Fol RS 2HRAL 1,

2 Aol K2 1T 4 gIT.

ABSTRACT

Flow cytometry is an electrical detection system that provides precise and diverse optical properties to cells and micro
particles. Flow cytometry, which provides multidimensional information including cell size and granularity through light
scattering and fluorescence emission generated by the induction of light of a specific wavelength to the fluorescently
treated cells or micro particles, plays an important role in biomedical and biophysical fields. However, it has some
drawbacks such as high cost, size of the instrument and limitation in selecting fluorescent dyes. Therefore, in this paper,
a low cost compact fluorescent detection system is developed using light-emitting diode and microcontroller. The proposed
fluorescence detection system has a replaceable the light source/fluorescence filter/photodetector and constructed by 3D
printer, so that the user can design a customized system according to the selected fluorescent dyes. The fluorescence
intensity was measured by varying the number of fluorescently labeled cells, and the measured intensities showed a high
linearity within the tested concentration ranges.
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Fig. 1 Schematic design of a general FCM
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Fig. 2 Types of light scattering from a single cell.
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Fig. 3 Calcein AM spectra (top) and fluorescence image
of calcein AM-stained HelLa cells (bottom)
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Fig. 4 Proposed fluorescence detection system.
Constant current module (left), main module (middle)
and display module (right)
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Fig. 5 Proposed constant current module (top) and its
design (bottom)
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Table. 1 Total cost of proposed system

Parts Unit Price(¥)
Microcontroller 4,000
Character LCD display 3,000
Printed circuit board 8,000
Roscolux Filter Booklet 40,000
Photodiode 7,000
Constant current module 5,000
Half convex lens 12,000
LED 2,000
Total amount 81,000
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Fig. 8 The experimental results of the emitted light intensities
of unstained (control) and stained HelLa cells with different
photodiode sensitivities and various filter sets.

(a) No excitation filter with #389 emission filter,

(b) #74 excitation filter with #389 emission filter,

(c) #369 excitation filter with #389 emission filter
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