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Latest news from the BIORIMA project after 18 months!
In the light of increasing regulatory demands1 on the use of medical devices (MD) and
advanced therapeutic medicinal products (ATMP), the EU funded BIORIMA project has taken
a lead in developing an integrated risk management framework for the safe handling of
nano-biomaterials (NBM) used in these medical applications. For the first time, it will be
possible to assess and manage various risks that may arise from manufacturing and use of
these novel materials along their life cycle and beyond clinical risks.
BIORIMA has initiated a comprehensive method testing and validation program to assess the
robustness and applicability of current chemical, biological and modelling approaches (“test
the test”) to main types of NBM used in MD (e.g., as coatings in implants or protheses for
tissue regeneration) and ATMP (e.g., for drug delivery or in vivo imaging/biosensing). Both
industrial and lab-scale test materials including 1st, 2nd and 3rd NBM generations as
metals/metal oxides, ceramics, hybrids, carbon based and organics, have been selected and
are systematically characterized for human and environmental hazard and exposure.
The ongoing extensive testing campaign will throw new light on still unresolved questions on
“where, when and how” these novel and increasingly complex and self-organized materials
may be released along the value chain of a specific product into the environment, during or
after production and medical application. Close identification and follow up of main
exposure routes that NBM may take will provide us with the necessary scientific data to lift
up our present understanding on their behavior, transport and final fate in the human body
and ultimately in the environment. BIORIMA will create new insights into critical
mechanisms that control their interaction with biological membranes and with body fluids in
different cells, and how these processes may affect their final bio-compatibility or toxicity in
exposed workers, patients or clinical personnel. Uncertainties still existing on possible risks
associated with main exposure routes, such as inhalation, dermal uptake, ingestion or
injection/implantation, and to the environment (air, water, soil and food web), will be
further reduced and existing models updated to predict possible adverse effects and to
increase the safety of medical applications. The newly produced scientific knowledge will
ultimately contribute to a better understanding of the underlying physicochemical
properties that govern the release and flow of nanostructured biomaterials, due to fracture,
fatigue or tear, from the human body to the environment.
First experimental findings emphasize in particular the significance of the “bio-corona”
formation, a still not well understood phenomenon that describes the complex interaction
between nanoparticles and biomolecules adsorbed to particle surfaces in cells. Studies done
so far clearly indicate the close interdependency between the cell-specific physiological
media and NBM characteristics, which is affecting their final performance in MD and ATMP.
Further, longer term exposure was confirmed as an important aspect to pursue when
assessing environmental hazards of NBM; with little surprise, to observe effects of such
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materials, worse case scenarios may only be apparent after longer periods.
Recommendations and adaptations for current guidelines are in development.
Another main focus of the current research is on design, structure and functioning of the
BIORIMA risk management framework, which will integrate the newly generated knowledge
and tested tools and approaches into a web-based decision-support system. This online
platform will guide end-users, including regulators and NBM manufacturers, to find the most
suitable and cost-efficient methods for risk management to meet existing regulatory
demands. Where risks cannot be controlled, it will assist in selecting various safe by design
and risk mitigation measures, to ensure safe and cost-efficient production, application and
final disposal of NBM used in MD and ATMP.
Case studies resembling a wide range of exposure scenarios will start in the second half of
the project and demonstrate the feasibility of the developed risk management framework
under real conditions, and help to further improve the developed tools and models.
BIORIMA has presented and discussed results from the first project year during a
stakeholder’s workshop in Valencia/Spain on 6 November 2018 . Networking with other EUfunded projects in the area of nano-risk management is being strengthened through
different actions, such as the organization of the joint training school held in Venice in March
2019 together with the EU H2020 NanoInformaTIX and Gracious projects. Next major
opportunities to meet and interact with project experts will be the EuroNanoForum 2019
International Conference (Bucharest, 12-14 June 2019), and a second BIORIMA public event
planned in November 2019 in Rome/Italy.
Follow us also on Facebook and www.biorima.eu for more information!
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