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Abstract

Magnetic hyperthermia is a powerful technique enabling an efficient NPs-mediated treatment of
malignant cells either in vitro or in vivo. [1] Major breakthroughs have been reported over the past years
but they mainly focused on iron oxide compounds. These materials possess many advantages and can
be easily synthesized in aqueous or organic solvents with magnetic properties modulated depending on
their size and shape. [2] However, even if these materials show great promises, using pure iron NPs
would permit to obtain values of the Specific Absorption Rate (SAR) more than two times larger than the
ones obtained with its classical oxide counterparts. [3] The use of these NPs in biological media needs
water transfer where one great challenge is to avoid the oxidation of the metal and thus the loss of the
magnetic properties. By using a chemical approach, where a non alcoholic media ensures the integrity
of the iron NPs during the process, we are able to precisely control the growth of a silica shell as well as
the number of iron NPs encapsulated (Figure 1a). [4] This new material already exhibits relatively high
values of the SAR in between the ones reported for iron oxide and pure iron NPs respectively (Figure
1b). Moreover, we have developed a simple functionalization method that allows their rapid dispersion
in PBS buffer. Finally, we will present how our global synthetic approach will be of great importance for
future hyperthermia measurements performed in vitro.
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Fig.1: (a) TEM picture of silica coated iron NPs and (b) their associated hyperthermia
measurements, uOH = 55 mT and f = 50 kHz.



