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ABSTRACT: Srtex Medicd Limited is devdoping new
techndlogy to treat liver cancer by induced hyperthermia
usng magnetic microgpheres. Eighty to ningty percant of
patients presanting with primary or secondary liver cancer
have inoperable disease and a poor prognods [1-4]. The
median aurvivd for pdiets with nonresectable
hepatocdlular carcinomais three to Sx months [5,6], and
gx to 12 months for patients with non-resectable hepetic
colorectdl metagtases [7]. These patients must rdy largdy
on vaious forms of chemathergpy, rediothergpy and other
locd or novd treatments. Although these tregtments have
a times shown promisng response raes and Symptom
pdligion and have occedondly down daged hepatic
tumoursto dlow surgicd ressction, they have nat improved
five year survivd rates which remain in the order of less
then 1% [§]. The perdding poor survivd among the vast
mgority of patients with hepatic malignandes has
dimulated interest in the devdopment of other treatment
options, such astargeted hyperthermia

In current dlinical prectice, hyperthermia therapy is modtly
usd as an adjunct to radictherapy in the trestment of
aupafidd and other eedly accessble tumour gtes
Redrictions to the wider gpplication of hyperthermiato the
trestment of tumours located a degp body dtes ae
techndlogicd in nature. There are presantly no rdigdle non-
invasve techniques that can be used to ddiver an adequate
heat dose to alocdized tumour in adegp body organ such
as the liver without risking unacoeptable hesting of
ovelying and surrounding normd tissue

The Srtex technology uses the heat gengraed in amdl
megnetic microgpheres when exposed to a high frequency
megnetic fidd to heat these tumours It iswdl known thet
mecrasoopic liver tumours derive virtudly dl their blood
upply from the hepatic artery, while normd liver tissueis
predominantly supplied by the portd venous sysem [9)].
Hence, an infuson of the megnetic microgpheres through
the hepatic atery results in embalistion of the tumour
vaculdure  with an enhanced  concentration  of
microgpheres around ay tumours in the liver. This
concentration differentid ensures only the diseesad tissueis
hested once the high frequency megnetic fidd is gpplied.

We have usad a rabbit modd of liver cancer to invedigete
different agpects of this new sygem, induding the
successful demondration of tumour heating to thergpeutic
temperaiures with minima heating of the surrounding
parenchymaand the collgpse of tumour growth
[10]. Andysis of the digtribution of the magnetic materid
shows a dear concentration around the edge of the tumour
and thisisreflected in the messured heating patternswhich
show the tumour core temperature generdly lagging behind
thet of the tumour rim. This is in direct contreg to the
gtuation in conventiond hyperthermia where it is often
much esser to hedt the necratic core of a tumour with
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enargy depostion from an extemd beam (eg. miccowave
or ultrasound) then it is the highly vascular tumour rim
which can be left with a sub-thergpeutic thermd dose
Further andysis to compare the heating rate achieved in
lage and gmdl tumours with the same average
concentration of megnetic materid showed that it is
rdaively eader to heat larger tumours compered to amdler
ones usng thearterid microsgpheretechnique [11].

In ancther recently published study [12] we have compared
the thergpeutic eficacy of tumour heding via ateridly
infussd microgpheres agangd heding from  megnetic
meaterid directly injected into the tumour milieu. Despite
the gengdly infeior heding from the ateid
microgpheres, the thergpeutic effect was dearly superior to
the direct injection result.

The=e reaults highlight severd unique advantages thet this
new form of hyperthemia may offer compered to more
convetiond mehodologies This pgper reviews this
research and discussed its implications for future dinica
gpplication of the technalogy.
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