INTERNATIONAL RESEARCH CENTER IN CRITICAL RAW MATERIALS FOR ADVANCED INDUSTRIAL TECHNOLOGIES

INNOVATION IN MATERIALS FOR EXTREME APPLICATIONS USING COMPLEMENTARY CAPABILITIES: MULTI-SCALE MODELING,
CRITICAL RAW MATERIALS SUBSTITUTION, ECO-DESING AND NANOSAFETY ASSESSMENT

s @ e ICCRANME
Management and Scientific Contact:

PhD Santiago Cuesta (ICCRAM Director)

International Research Center in Critical RAw
Materials for Advanced Industrial Technologies

Biocompatible

i i Drug Delivery
i_ Materials I

I

I

. I
Nanocarriers :

Self-healing and radiation resistant
materials

Cu/Nb metallic nanolayers have shown
self healing properties under radiation
and the ability to trap He atoms at
interfaces (centers of adsorption).
Molecular Dynamics techniques (MD)
allows to determined by the first time
the capability of the Cu/Nb interface to
trap He Atoms and microstructural
changes due to the accommodation of
high concentrations of helium atoms.

Rare-earth free permanent magnet
Several  structures  without rare-earth
elements are generated by Density Functional
Theory (DFT). The structures with better
properties are potentially selected for
permanent magnhets application and later
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Adsorbed He atoms on Graphene
The study of the saturation and diffusion of
helium on graphene provides the possibility of
graphene acting as a nanomembrane, for the
storage and retention of He, which can be of
importance in complex nuclear fusion systems
as ITER (International = Thermonuclear
Experimental Reactor).
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Sustainability, Eco-Toxicity and Nanosafety Assessment
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Graphene materials safety on Saccharomyces cerevisiae
Short and medium-long term studies, changes in viability,
cytotoxicity, genotoxicity and transcriptome in cells
exposed to these materials

Response to NPs in human Bronchial Epithelial cells
Genomic analysis to detect trascriptional response and to
know the kind of damage (oxidative toxicity, cell wall
damage,...)

Bioinformatics analysis of results:
Normalization, significance analysis of
microarrays, Principal Component Analysis,
~ clustering 5
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