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RESUMO tumores sdo aquecidas por indugdo através de

) ) . um campo magnético em temperatura
Uma variedade de procedimentos clinicos tem

. . ) . moderada (41- 43 °C). As temperaturas que
sido desenvolvido para a terapia do cancer

. 3 o excedem 41 °C inativam as células
durante o ultimo século. O tratamento classico

A . . . cancerigenas preservando as células normais
do cancer inclui a retirada total do tumor e

] ) L dos tecidos adjacentes. Devido as suas
tecidos adjacentes em combinagdo com a ) ) ) )

propriedades biocompativeis, as microesferas

poli (2-hidroxi metilmetacrilato) (PHEMA) e

nanoesferas estdo entre as mais promissoras

quimioterapia, imunoterapia ou tratamento por
radiagdo. O desenvolvimento da hipertermia

trouxe um impulso adicional a terapia do

N 3 ) ) transportadoras de particulas magnéticas.
cancer. No tratamento através da hipertermia

3 - i , Uma importante area de nossa pesquisa de
as particulas magnéticas introduzidas nos
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laboratdrio esta focalizada na encapsulagéo de
particulas magnéticas de Yz Fes,ALO1,
(YFeAl) usando polimeros biocompativeis para
o tratamento da hipertermia. Quando
microencapsulados o0s materiais magnéticos
sdo protegidos de uma degradacdo enzimatica
extracelular e da citotoxicidade do YFeAl
devido a presenca do metal que pode ser
evitada. As microesferas poli (2-hidroxi
metilmetacrilato) contendo as particulas
policristalinas de YjFes,AlLO, (0sx<2) foram
preparadas pela polimerizagdo da suspenséo
num grupo de reator usando persulfato de
amonio e etileno glicidil dimetacrilato EGDMA.
As microesferas sintetizadas foram
caracterizadas por difracdo de raios-X (XRD) e
microscopia eletrdnica de varredura (SEM). A
temperatura Curie (T.) foi determinada das
medicbes de sensibilidade magnética nos
limites de temperaturas de 223-573 K. A curva
derivada para o tamanho da distribuicdo
determinada pela andlise de diferencial
granulométrico e a micrografia SEM por
PHEMA/YFeAl
monodispersibilidades (> 80%). A analise XRD

microesferas mostraram
revela que as amostras de itrio aluminio ferro
granada aparecem como uma s6 fase. A
micrografia SEM de YFeAl revela a presenca
de agregados de particulas finas irregulares. A
temperatura Curie (T.) de YFeAl estimada das
curvas de magnetizacdo decresceu com o
conteldo de aluminio provavelmente devido a
reducdo do numero de interacdo magnética
principal. Os valores da T. para as
microesferas PHEMA contendo YFeAl nos
limites de composicdo de 1.5=x<1.8 estavam
proximos a temperatura ambiente, indicando
gue as microesferas sintetizadas sdo materiais
promissores para o tratamento da hipertermia.

A fim de avaliar a possivel influéncia das

microesferas PHEMA/YFeAl nas células,
testes de citotoxicidade foram realizados. Foi
observado que a presenca das microesferas
nao afetaram a viabilidade das células ou a
taxa de crescimento da cultura. Conforme os
resultados obtidos neste trabalho, as
PHEMA/YFeAl

parecem ser um material promissor para o

microesferas sintetizadas
tratamento da hipertermia. As microesferas
carregadas PHEMA/YFeAl mostraram uma
hiperemia néo significante, apresentando uma

baixa reacdo inflamatdria apos a implantacgéo.

Microesferas Magnéticas,

Hipertermia, Cancer.

Several different sorts of clinical procedures
have been developed to cancer therapy during
the last century. The classical cancer
treatment includes the total excision of tumor
and adjacent tissues in combination with
chemotherapy, immunotherapy or radiation
treatment. The development of hyperthermia
has brought an additional driving force to
cancer therapy. In the hyperthermia treatment
magnetic particles introduced in the tumors are
inductively heated by a magnetic field at
moderate temperatures (41- 43 °C). The
temperatures that exceed 41 °C inactivate the
cancer cells preserving the normal cells of the
surround tissues. Due to their biocompatible
properties, poly (2-hydroxy
methylmethacrylate) (PHEMA) microspheres
and nanospheres are among the most
promising carriers for the magnetic particles.
An important part of our laboratory’s research
is focused on the encapsulation of the Y;Fes-

xAl1x012 (YFeAl) magnetic particles by using
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biocompatible polymers for hyperthermia
treatment. When the microencapsulated
magnetic materials are protected from
extracellular enzymatic degradation and the
citotoxicity of the YFeAl due to metal presence
may be avoided. Poly (2-hydroxy
methylmethacrylate) microspheres containing
the polycrystalline particles of Y3Fes,AlO1,
(0O=x=<2) were prepared by suspension
polymerization in a batch reactor using
ammonium persulfate and as initiator and the
cross-linker ethylene glycydil dimethacrylate
EGDMA. The synthetized microspheres were
characterized by X-ray diffraction (XRD) and
scanning electron microscopy (SEM). The
Curie temperature (Tc) was determined from
magnetic susceptibility measurements in the
temperature rang of 223-573 K. The derivative
curve for the size of distribution determined by
differential granulometric analysis and the SEM
micrograph for PHEMA/YFeAl microspheres
showed good monodispersities (> 80%). The
XRD analysis reveals that yttrium aluminum
iron garnet samples appear as a single phase.
SEM micrograph of YIG reveals the presence
of aggregates of irregular fine particles. The
Curie temperatures (Tc) of YIG estimated from
the magnetization curves decreased with the
aluminum content probably due to the
reduction of the number of the main magnetic
interaction. The Tc values for the PHEMA
microspheres containing YFeAl in the
composition range of 1.55x<1.8 were near to
room temperature, indicating that the
synthetized microspheres are promissory
materials for the hyperthermia treatment. In
order to evaluate the possible influence of the
PHEMA/YFeAl  microspheres on  cells,
cytotoxicity assay was carried out. It was

observed that the presence of the
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microspheres did not affect the cell viability or
the culture growth rate. Loaded PHEMA/YFeAl
microspheres showed a non-significant
hyperemia, displaying low inflammatory
reaction after implantation.

Magnetic Microspheres,

Hyperthermia, Cancer.
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