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Abstract: Indocyanine green(ICG) and 5-aminolevulinic acid(5-ALA) have been widely used to mark blood vessels
or tumors. However, fluorescent dye detection systems were designed to use one type of dyes only. In this study,
we proposed a detection system capable of detecting Indocyanine green and 5-aminolevulinic acid. Multiple filters
and light sources are integrated into a single system. In this study, we performed analysis of fluorescent dyes and
configured a detection system. During the analysis, it was found that Indocyanine green and 5-aminolevulinic acid
have the maximum intensity at 40 uM. We designed light source for fluorescent dyes and conducted compatibility
test using a commercial surgical microscope. The fluorescent dye detection system was configured based on the
experimental results. The developed system successfully detects Indocyanine green and 5-aminolevulinic acid.
Therefore, more efficient surgical operations can be achieved using both fluorescent dyes at the same time. We
expect that the developed system can increase the survival rate of patients.

Key words: Fluorescence Image-Guided Surgery, Brain Glioma, Microscope, Indocyanine Green, 5-Ami-
nolevulinic Acid
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Fig. 1. Developed LED module’s measurement spot (a) 1st LED module (b) 2nd LED module.
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# 1. LED Z-59] Av|Hgy} Y3 ¥ 2= FF g2 3.

Table 1. LED module's power consumption and illuminance value of measurement spot.

740 nm

410 nm

1% 25 :3A%x9.8V=294W
22 2& :3A%x16.8V=504W
294 W:504W=1:1.7

27 (29) 633lux : 530lux=1:0.8

A vE () 1600lux : 3400lux=1:2.1
a7 (29) 0.03 W/em?: 0.027 W/em?=1:0.9
gk v () 0.08 W/ecm?: 0.196 W/em?=1:2.5

12 2E :3Ax15.6V=46.8W
22 25 :3Ax26V=T78W
46.8W: 78 W=1:1.7

1170 W : 31563 W=1:2.7
6776lux : 22536lux=1:3.3

0.06 W/em?: 0.096 W/em?=1:0.6
0.252 W/em?: 0.73 W/em*=1:2.9

H 2. 1%, 27} LED 2E9] 2 9 op3 7F djz .

Table 2. LED module’s temperature value and wavelength value.

740 nm 410 nm
1225
24 A3k zgeE =4shg 24N Zyen 2oy
1=k . 29.4°C 735.15 nm 32.3°C 415.38 nm
2 2} 20 23 41.8°C 738.96 nm 20 £% 58.9°C 419.37 nm
3 2} 40 B3 44.4°C 740.28 nm 40835 53°C 418.32 nm
740 nm 410 nm
2 A5
23 N7 3= Z3vbg 2347 Z3eE Zgvhy
1= . 50.2°C 738.31 nm . 36.3°C 418.96 nm
2 2} 20 535 102.8°C 745.25 nm 20 B3 114.7°C 418.75 nm
3 - 40 8235 112.4°C 749.50 nm 40 2% 122.7°C 419.58 nm
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Fig. 4. Graph of analysis of fluorescence dye's wavelength, (a) ICG, (b) 5-ALA(Protoporphyrin IX).
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Table 3. Fluorescence observation system of filter wavelength
band.

ICG 5-ALA
Excitation 740 nm 400 nm
(bandwidth : 10 nm) (bandwidth : 10 nm)
Emissi 840 nm 636 nm
mission

(bandwidth : 10 nm) (bandwidth : 10 nm)
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e S E3F 5-ALA(Protoporphyrin IX)AZ€}A1 9] CCD?M]E}
2 Pt 3 ofnlx).

Fig. 5. The image through the surgical microscope (1) Color
camera image (ICG sample target) (2) ICG fluorescence
image through the filtered CCD camera (BU406M, Toshiba,
Japan) (3) Color camera image (5-ALA sample target) (4) 5-
ALA fluorescence image through the filtered CCD camera.
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