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Fig. 1. Various light application mode for PDT. (a) Superficial
(microlens), (b} Intracavital, (c) Intraluminal superf1c1a1 (d) In-
tracavital superficial (e} interstitial.
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Fig. 3. Fluorescence spectra of normal tissue and tumor tissue
under 532 nm excitation 24 h after tail vein injection of pho-
togem (D=6.4, 6.9 tumor tissue, D=1.8 normal tissue).
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Fig. 4. Absorption spectrum of tissue before and after the in-
jection of Photogem photosensitizer.
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Fig. 5. Distribution of the power density of laser radiation in-
side a sample of biological tissue.

Distance between the fiber-optic Fiber—optic catheter

1.0 catheter and the deloctor Qptical radiation
—J Biotegical
- tissue
g 087 Indicator
S 3 —
3
3 |
1] Photodetector
o 0.4+
[
3 4
Q
0.2 o Fatty tissue
i 4 Muscular tissue
A
00 T T T T T T 70 T SR S R |

T T T T T T T T [
0 2 4 6 8 10 12 14 16 18 20 22
Distance between the end of the emitter and the
photodetector inside the biotissue (mm)

Fig. 6. Distribution of the power density of laser radiation in-
side a sample of biological tissue.
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Fig. 7. TC-1 cell injected tumor response to PDT. (a) Control,
{(b) Photogem+No Irradiation, () No Photogem-+Irradiation, (d)
5 mg/ kg B.W.+Irradiation).
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Interstitial Photodynamic Thérapy (PDT) Set-up for Treating
Solid Tumor Using Laser Diode

Ki-Hong Kim, Jong-Ki Kim

Departments of Biomedical Engineering & Radiology, School of Medicine,
Catholic University of Daegu, Korea

Photodynamic therapy (PDT) is one of the expectable current cure operation methods. Tumor tissue is
treated by abundant oxygen in a body and generated singlet or free radical from exterior laser diode and
photosensitizer. Current problem of PDT is the low penetration power of the light beam in a deep seated
large tumor and solid tumor thus results in low treatment outcome. In the study, we tried to develop
interstitial photodynamics therapy treatment to solve this problem. As the accurate determination of light
dosimetry in biological tissue is one of the most important factors affecting the effectiveness of PDT,
parameters used in this study are the optical property of biological tissue. Since biological tissues have large
scattering coefficient to visible light the penetration depth of a biological tissue in visible light region is only
15~20 mm. We showed that it is possible to measure fluence rate and penetration depth within the
biological tissues by Monte Carlo simulation very well. Based on the MC simulation study, the effectiveness
of interstitial photodynamic therapy on tumor control in solid tumor was proved through in vivo animal
experiment.

Key Words : Photogem, Interstitial photodynamic therapy, Photosensitizer
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