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DwtoBepuikn Oepateia (PTT)

Laser-induced interstitial thermotherapy (LIIT)
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Ao to 1986 peietdToln
xpnowotnta ™¢ PDT o€
NTATIKOVS GYKOUG apovpaiwy 1°

Br. J. Cancer (1986), 54, 43-52

Photodynamic therapy with porphyrin and phthalocyanine
sensitisation: Quantitative studies in normal rat liver

S.G. Bown, C.J. Tralau, P.D. Coleridge Smith, D. Akdemir & T.J. Wieman
Rayne Institute. Faculty of Clinical Sciences, University College. London. UK.

aluminium phthalocyanine (AISPc) using light from an Argon pumped tunable dye laser. Damage from PDT
[dominant at 100mW laser power) could be distinguished from that due to local hyperthermia (dominant at
400 mW). For both sensitisers, the extent of PDT necrosis increased the applied light energy and was
abolished by occluding the hepatic blood flow during therapy. With HpD, the extent of PDT necrosis was
maximum with only a few hours between sensitisation and therapy, and was not detectable when this interval
was increased to a week. With AISPe, the extent of necrosis in liver changed little with sensitisation times

H amoteAeopatikotnTa EpLloploTav

from 1h to 1000h

appropriate strong absorption peak (at 673nm) and from these results, warrants further study as a

photosensitiser for PDT.

ic therapy (PDT, previously referred 1o
as photoradiation therapy or PRT) attracted
interest in the last few years as a mew technique
with the potential for selective local destruction of
malignant tumours. It is based on the systemic
administration of sensitising drugs which may be
retained selectively in tumours relative to the sur-
rounding normal tissue and can be activated by
light to produce a loeal cytotoxic effect. Certain
aspects of the biological processes involved have
been studied in detail, but there are many
of the response of both normal and neoplastic

ue to PDT that must be explored before it will
be possible to assess what role it may have in the
treatment of human disease (Doiron & Gomer,
1984).

Most work has used hacmatoporphyrin derivative
(HpD) as the sensitising agent as ihis has been
shown to provide selective fluorescence in a wide
range of human cancers (Gregorie er al., 1968).
In virro studies show that HpD is taken up by
both normal and mcoplastic cell lines in tissue
culture and that cell death (probably due to
membrane lysis) can be produced by exposure of
sensitised cells to light of a wavelength matched
to an absorption peak of HpD (usually 630nm}).

Correspondence:  5.G. Bown
Received 13 Movember 1985, and in revised form, §
March 1986.

Unsensitised  eells  survive the same  light
dose. However, there is no major difference in
the responses of normal and neoplastic cells
(Christensen et al., 1981). Nevertheless, studies on
transplanted mammary carcinomas in mice suggest
that within the tumours, HpD is retained in the
vascular stroma, not in individual malignant cells,
and that the primary effect of light is to cause a
vascular shutdown, necrosis of tumour cells
occurring secondary to this (Bugelski er al, 1981,
Star er al., 1984) which may explain the selectivity
seen in tumours which is not apparent in tissue
culture studies. This hypothesis is supported by
experiments in which tumour cells were trans-
planted 1o tissue culture immediately afler photo-
therapy and grew normally, whereas those trans-
planted 12h later were not viable (Henderson et al.,
19854). Studies on the regrowth of small
transplanted tumours in mice after PDT show that
with certain treatment parameters, tumours can be
cured and the animals have a normal lifespan
(Dougherty er al, 1975). However, few of these
reports have looked at more than a small number
of the parameters involved and how varying these
influences the biological effect. There are no
histological studies to follow the effects through
from the time of phototherapy until healing is
complete, and no studies of what happens at the
junction of normal and neoplastic tissue, although
this is the most important region when considering

) The Macmillan Press Lid., 1986
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Definition

Oxygen quenching threshold concentration

Low concentration correction

i 3 = A
Hypoxic reaction consumption rate Py ron J

Specific oxygen consumption rate
~ F & E
E=En+ & =0 + 5P
Specific photobleaching ratio & = (&non + Lo V/E
where a1 = ki27a and a7 = ki1
Macroscopic ma m oxygen supply rate

Photosensitizer extinction

Fluorescence lifetime

1
kit ks

1
k3([Sp] + &) + K

R ooy 1
Superoxide (ROS) lifetime BT O TEAl

Triplet state lifetime P —
kg + ko[ "02] + kelA]

Singlet oxygen receptors, considered a constant during
PDT because it is too large to be changed during PDT.
Fraction of triplet-state photosensitizer-*0; reactions
to produce 'O,

Fraction of triplet-state photosensitizer reactions
involved in Type I reactions

Fraction of triplet state photosensitizer reactions that
are non-luminescent S + S+ Sy =1

Singlet oxygen lifetime

Singlet oxygen quantum yield S&k .
T

Superoxide anion quantum yield S[%
it s

. ks .
Fluorescence quantum yield TR where ki is
3
fluorescence radiative decay rate between 5 and Sy
k

. - ks
Triplet quantum yield ik
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