THE USE OF MAGNETIC MICRO - AND NANOWIRES FOR “HYPERTERMIA”
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It is known that a cast amorphous micro - and nanowire in glass encapsulation (coated)
(CAMNWGC) with positive magnetostriction possesses a rectangular hysteresis loop and its
magnetization is reversed by a large Barkhausen jump (LBJ), the coercive force of which can be
regulated by both the residual and external mechanical stresses[1-5]. Heat generation depends on
the magnetic losses which are associated with the coercive force [1-8].

Glass-coated amorphous magnetic micro- and nanowires are produced by the Ulitovsky - Taylor
method [1-8]. Glass-coated magnetic micro- and nanowires are characterized by a nucleus out of a
magnetic alloy, structurally amorphous and metallic conductor, with diameter between around 0,1
to 20 um, covered by a Pyrex-like coating 0,1 to 10 um thick. That coating, besides insulating the
metallic nucleus from corrosion and electrical points of view, induces strong mechanical stresses in
that nucleus that couple with magnetostriction to determine large magnetoelastic anisotropy, and
consequently a unique magnetic behavior. Particularly, the strong magnetoelastic anisotropy in
magnetostrictive Fe-Co-Ni- rich alloys amorphous microwires gives rise to the existence magnetic
bistability characterized [1-8].

The etymological meaning of the word “Hyperthermia” is generation of heat and with respect to
cancer therapy; the term is used to imply treatment based on generation of heat at the tumor site.
The approach involves raising the temperature of local environment of a tumor resulting in
changing the physiology of diseased cells finally leading to apoptosis [9-11].

With the possibility to convert dissipated magnetic energy into thermal energy, the application of
magnetic materials for hyperthermia treatment of cancer was first proposed in 1957 [9-11].

Since then, this approach has become a well-researched area in connection with the introduction of
magnetic micro - and nanowires in the area in the eventual defeat of cancer metastases.

In our experimental work demonstrated the ability to cast amorphous micro - and nanowires in a
glass encapsulation (with cover) is heated inductively in the alternating field (1 KA / m, 500 kHz) at
a rate which is required for "hyperthermia” ie generating heat for cancer therapy.
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