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Photodynamic therapy (PDT) for cancer has been used practically since 1979. In PDT,
photosensitizers (PSs) play an important role in generating singlet oxygen (*O) that kills cancer.
Conventional PSs, which are generally large in molecular size, have several problems. One of them is a
difficulty to pass through cancer—specific narrow channels like that of a glucose transporter (GLUT)
overexpressed on some cancer cells, which complicates a selective delivery of PSs. Another problem is a
requirement to be excited by poorly tissue—penetrative UV-Vis light. To address these problems, we
initiated a study of developing small PSs. Previously, we found that isophthalic acid crystals exhibit
room—temperature phosphorescence and suggested that the radical pair (RP) of a charge transfer exited
state facilitated intersystem crossing via an RP mechanism. In this study, we examined whether this RP
mechanism generating excited triplet state can be applied for the development of small PSs. We focused
on biphenyl (BP) derivatives, which have electron—donating and —withdrawing groups to facilitate charge
transfer transition, as a candidate of small PSs via the RP mechanism.

We synthesized various BP derivatives and evaluated their photophysical properties such as
photosensitizability, transient absorption, two—photon excitation and so on. Furthermore, we aimed for a
cancer—selective PDT using a small biphenyl photosensitizer (BPPS) which may pass through GLUT.
Consequently, we found a small BPPS that has a high 'Os quantum yield (0.93) and proposed a unique
photosensitizing mechanism through a twist—assisted spin—orbit charge transfer. BPPS, which has a width
of 0.5 nm, is slim enough to pass through GLUT that has a pore diameter of 0.4—0.8 nm. An accordingly
synthesized glucose— BPPS conjugate was found to pass though GLUT and show a significant PDT effect
on prostate cancer cells. Furthermore, BPPS generated 'O, when excited by a near infrared laser through
two—photon excitation.

From these results, we achieved the development of a small BPPS that can pass thorough GLUT and
generate 'O, with a tissue—penetrative near infrared light. The small BPPS developed in this work has a
potential to realize a cancer—selective PDT for deep tissues.

% @ FRSCEEIL. FI3C 2000 52 #3300 5% 1 ET ORI T 50, b LIFEEIL 800 FEA 1ML T2 &0,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).

R ASCERIE HTRIP—F IRV (T2R2) IS TA U H— Ry MARSNET DT, AR ATRERHPHADO N TIERL TZ3V,
Attention: Thesis Summary will be published on Tokyo Tech Research Repository Website (T2R2).




