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Biocompatibility Hyperthermia Experiments
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Our purpose is to develop CaP/PLA heatable scaffolds to cause hyperthermia by
using embedded iron oxide nanoparticles.
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Introduction

Biodegradable hybrid scaffolds
(Polymer/Ceramic) are required.
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Materials and Methods

7 x 104cells/well-96

MG63 with EMEM

Colorimetric MTS assay

72h

24h

Addition of NPs at different
concentrations

Parameters: Exposition time (all cases) of 120 seconds
Current intensity between 60,5 - 99,0 A

Results

NPs concentration (mg/mL) 1 0.5 0.05 5x10-3 5x10-4 5x10-5 

Viability rate (%) 8% 25% 95% 96% 100% 90% 

Citotoxicity scale value 4 4 0 0 0 0 
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Hyperthermia
induced on the
scaffolds can be
tuned by selecting
the appropriate
current of the
inductor.
No differences are
observed with a
CaP weight
percentage up to
30%.

Conclusions

The biocompatible concentration threshold of Fe2O3 nanoparticles has been

determined. The generation of local hyperthermia in PLA/CaP/Fe3O4NPs

scaffolds by electromagnetic induction has been demonstrated.

Applications
(depending on de 

reached temperature)

Enhance cell
proliferation

Stimulate
vascular 
irrigation

Eliminate
cáncer cells

With the use of 
different type of 

nanomaterials, e.g.:

INNOVATIVE 
HYPERTHERMIA THERAPY

BONE TISSUE 
ENGINEERING

In vitro biocompatibility tests demonstrate a threshold 

of non-toxicity for Fe3O4 NPs concentrations below 

0.05mg/mL.
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Temperature
increases as a
function of the
quantity of
nanoparticles
and the applied
intensity.
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Fe2O3 nanoparticles in liquid
solution starting from 5mg/mL.
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Scaffolds by
3D printing

NPs adsorption
by deposition

Fe3O4 NPs deposited
on PLA/CaP scaffolds. 


