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Photodynamic therapy consists of a photosensitizer, suitable light source and oxygen. The excitation of the
photosensitizer at a cancer mass results in oxidation which would ultimately reduce the mass via apoptosis. Millimeter

wave (MMW) therapy has also been known to be effective on cancer cell mass reduction, human cell regeneration and
immunity enhancement among the Russian clinicians and scientists. In the present study, the two modalities were
combined to achieve synergistic effects while reducing the administration dosage of the photosensitizer, photogem, thus
minimizing the side effects. The CT-26 adenocarcinoma cell mass was implanted on mice and the tumors were exposed
to a simple MMW irradiation or a combined treatment of MMW and PDT. The treatments continued for 4 weeks and
the size of the tumor was measured continuously. The significant therapeutic result of MMW was not found during 4

weeks, preferably more cancer recurrence possibility after MMW irradiation was observed. The results of this study
suggest that the combination of MMW irradiation and photodynamic treatment should not be recommended. The result
of the MMW treatment alone, however, displayed suppressive effect on cancer cell proliferation for both in vitro and in
vivo. The results of the present study suggest that the millimeter wave therapy deserves a further study.
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Fig. 1. The effect of millimeter waves on the head & neck
cancer cells in vitro by using the MTT assay.
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Fig. 2 The effect of single millimeter waves irradiation on the
size (mm°) of mouse colon adenocarcinoma cell mass implanted
on the back of mouse without treatment (control). (MMW means
millimeter wave treatment group).

Fig. 3. The demonstrations of cancer cell mass on the back of
mouse after 4 weeks. (A): Control, (B): MMW only, (C): PDT
only, (D): PDT combination MMW (MMW means millimeter
wave treatment group).
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Fig. 4. The effect of millimeter waves on the mouse colon
adenocarcinoma cell mass implanted on the back of mouse after
photodynamic therapy. (A): tumor size after treated with 2.5 mg/
kg of photogem, (B): tumor size after treated with 5.0 mg/kg of
photogem.

Table 1. The effect of millimeter waves irradiation on the size (mm?®) of colon adenocarcinoma cell mass implanted on the back of mouse

Control (mm?) MMW (mm?)

Only PDT (mm®)  MMW + PDT(mn1’)

(N=3) (N=8) F (N=10) (N=10) F

) 0 149.5+172.9 126.5+£128.2 0.69 125.94+132.8 125.3+116.0 0.95

(V{érerfs) 2 4,595.61+3,098.2 1,873.71£973.5 0.14 543.5+703.4 830.0£767.3 0.11
4 8,806.11£549.9 6,150.81889.9 0.08 1,544.31+1,695.7 6,554.71£4,547.0 0.004

¥ MMW: milimeter wave, Mass size: mean * standard deviation
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