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Abstract: Brain tumors or gliomas are fatal cancer species with high recurrence rates due to their strong invasiveness.
Therefore, the goal of surgery is complete tumor resection. However, the surgery is difficult to distinguish the border
because tumors and blood vessels have the same color tone and shape. The fluorescein sodium is used as a fluorescence
contrast agent for boundary separation. When the external light source is irradiated, yellow fluorescence is expressed
in the tumor, which helps distinguish between blood vessels and tumor boundaries. But, the fluorescence expression
of fluorescence sodium depends on the concentration of fluorescein sodium and such analytical data is insufficient. The
unclear fluorescence can obscure the boundaries between blood vessels and tumors. In addition, reduce the efficiency
of fluorescence sodium use. This paper proposes a protocol of concentration range for fluorescence expression con-
ditions. Fluorescent expression was observed using a near-infrared (NIR) color camera with corresponding dilution using nor-
mal saline in 1 ml microtube. The flunoresence emission density range is 1.00 mM to 0.15 mM. The fluorescence
emission begin to 1.00 mM and the 0.15 mM discolor. The discolor is difficult to fluorescence emission condition obser-
bation. Thus, the maximum density range of the bright fluoresecein is 0.15 mM to 0.30 mM. When the concentration
range of fluorescein sodium is analyzed based on the gradient of fluorescence expression and the power measurement,
the brightest fluorescence is expected to facilitate the complete resection of the tumor. For the concentration range pro-
tocol, setting concentration ranges and analyzing fluorescence expression image according to saturation and brightness
to find optimal fluorescence concentration are important. Concentration range protocols for fluorescence expression con-
ditions can be used to find optimal concentrations of substances whose expression pattern varies with concentration
ranges. This study is expected to be helpful in the boundary classification and resection of brain tumors and glioma.
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Table 1. Condition of the fluorescence emission

Condition Wavelength [nm] Power [mW]
Optical source (excitation) 405 11.0
Fluorescence (emission) 505-530 2.00
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Table 2. Experimental method for fluorescence expression
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Table 3. Specifications of near infrared camera

Case Model name Specification
Image sensor CMOS
NIR 1.t-225¢ Pixel size[pum] 5.5 nm
(color camera) Resolution[pixels] 2048 x 1088 pixels
Frame Rate[fps] 170 fps
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Table 4. Fluorescence characteristics by concentration range

Concentration Saturation Brightness Color code

mM % % #

301 65 3 #05030E
30.1 63.0 3.0 #050300
1.00 98.00 50.00 — #04FB02
0.60 100.00 50.00 — #01FFO1
0.30 98.00 45.00 — #02E502
0.20 98.00 51.00 — #07FDOS
0.15 80.00 46.00 — #18D318
0.12 80.00 34.00 — #119A2F
0.06 78.00 25.00 #OE722E
0.03 78.00 23.00 #0d682a
0.02 79.00 20.00 #0B5D18
0.01 81.00 18.00 #095418
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