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ABSTRACT

In the characteristic of the brain malignant, the blood vessels and tumors have the same color and
shape, and the boundary distinction is not clear, Therefore, it is difficult to observe the naked eye. Because
of the high invasiveness, the risk of recurrence is high. Therefore, complete resection of the tumor is
essential. The method for distinguishing the boundary between blood vessels and tumors is a fluorescence
contrast method using indocyanine green (ICG), a fluorescence contrast agent. In ICG, the concentration
range analysis is very important because the fluorescence expression state varies depending on the
concentration. However, since the analysis result of the fluorescence expression condition is insufficient
according to the current concentration, this paper proposes by analyzing the initial protocol of the
concentration range. 780 nm infrared light was irradiated to the ICG sample to observe the fluorescence
expression through a near infrared (NIR) camera. The wavelength is measured by using a spectrum
instrument (ocean view) to observe the fluorescence expression wavelength of 811lnm. As a result of
analyzing the mol concentration according to each sample, the fluorescence expression range was found
to be 16.15-0.16M and the optimum fluorescence concentration on the brightest part was found to be
3.23-0.81M.
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Fig. 2. Fluorescence expression condition [6].
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Table 1, Irradiation wavelength and expression wave—
length according to type of fluorescent con—
trast agent [8, 9]
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Table 2, Experimental environment for fluorescence ex—
pression analysis

Fluorescein Irradiation Expression
contrast agent | wavelength[nm] | wavelength[nm]
ICG 750-800 835
CH3 CH3

CH=CHCH=CHCH =CHCH=
CH3 CH3

: : N+(CH2)4S0,0—NA03S(CH3)4N : :

Fig. 3. Molecular structure of Indocyanine green,
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Fig. 4. Experimental environment for fluorescence expression analysis [11].
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Table 3, Camera specifications [13]
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Fig. 7. long pass filter (Thorlabs, FELHO800) for noise
rejection (a) connection between filter and lens
(b) wavelength range of the filter
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3.23mM 1. 1TmM 0.65mM 0.21TmM
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Fig. 10. ICG fluorescence results by concentration,

Table 4, ICG molarity by concentration

concentration (mM) 3.23 1.1 0.65

0.21 0.16 0.13 0.065 0.032 0.016

concentration (mM) | 0.0081 0.0065 | 0.0032

0.0021 | 0.0016 | 0.0011 | 0.0006 | 0.0005 | 0.0003
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