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PROJECT SUMMARY

One of the main applications of nanotechnology is the manufacturing of polymer nanocomposites, reinforced polymers with low
quantities of nanosized ingredients dispersed into a thermoplastic or thermoset matrix. The use of nanoparticles (NPs) in conpo-
sites production offers enormous advantages over traditional macro- or microsized fillers and applications across a wide range d
industrial sectors are currently on the market.

Industry must evaluate and, if feasible, quantify the risk of nanomaterials (NMs) embedded into composite matrixes releasingto
the environment throughout the life cycle as an integral part of its design processes. This information should be made available to
the relevant regulatory authorities and consumers.

The main goal of SIRENA is to demonstrate and validate a methodology to simulate the unintended release of NMs from consum-
er products by replicating different life cycle scenarios to be adopted by a wide number of industrial sectors in order to get the
necessary information for exposure assessment.

PROJECT OBJECTIVES

The main objective of SIRENA is ta
. Developed methodologies could be adopted by a wide num-
ber of industrial sectors in order to get the necessary information

Additionally, it is intended:

Y  To contribute to the effective jimainly in relationtosenviron-
mental protection and chemicals (REACH).

Y To : These exposure scenarios will contribute to
decisions on the extent of the hazard characterization and will provide parameters for the exposure assessment required in risk
assessment.

Y To , enabling the safe handling of nano-
materials and minimizing potentially associated impacts throughout product life cycle.

Y To

Y To by choosing products conveying mini-
mum nanomaterials release in a oOpremarketoé safety analysis.
Y  To contribute to of nanomaterials.

The suitability of in composites and nanocomposites incorporated in emerging

applications of
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PROJECT APPROACH

SIRENA Life Project is structured intdPreparatory Actions (materials manufacturing, methodologies evaluation and pilot experi-
ence) and Implementation Actions that include the effective assessment of ENMs release from nanocomposites in two different
scenarios (drilling and crashing) and Best Practice Manuals development upon results achieved.

Apart from those, significant efforts are devoted to Project Monitoring , Project Dissemination and Project Management. All these
actions are actively supported by a Technological Surveillance (TSS) action that monitors, captures and critically evaluatesew
information being made available on selected internet based sources of information.

MATERIALS

METHODOLOGIES
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PROJECT CONSORTIUM

The SIRENA Project is being implemented by four entities from Basque Country and UK.
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Picture taken during SI REDesenber 2015n At the Bdek eotv:iJamgs Njuylaad(RGUY Laura
Gendre (CRANFIELD), Verdnica Marchante (CRANFIELD); Sitting: Kristof Starost (RGU); Maria Blazquez (INKOA); Cristina
Elizetxea (TECNALIA); Ainhoa Egizabal (TECNALIA)
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MAIN OUTCOMES OF YEAR 3 (January to December 2015)
IMPLEMENTATION ACTIONS

B.1. Testing

Present task is divided intoB.1.1. Nanocomposites subjected to physical processing for dust generation by drilling/crashing in ad
hoc chambers, B1.2. Sample collection from the chambers B.1.3. Physicachemical characterization of the nano -fraction in gener-
ated dustsand B.4.1. Quantification of NPs released for Environmental Exposure Assessment

B.1.1. Nanocomposites subjected to physical processing for dust generation by drilling/crashing in ad hoc chambers

Within the present task, the physical processes undergone by the project samples are described. According to the project pro-
posal, those processes include drilling and crashing.

For the development of the methodologies used in the drilling experiments by CRAFIELD and RGU a comparison approach was
undertaken having applied the same operational principles:

Control over the environment & background (Isolation of the chamber from outside conditions)
Avoid contamination from tools and equipment

Control over processing conditions for reproducibility (Automated or semi automated systems)
Homogeneity of samples (Dimensions)

Normalisation of results

Collection and characterisation adapted to the exposure route (environment, human health)

<< << <<

B1.2. Sample collection from the chambers

In the case of drilling, specific experiments were conducted by CRANFIELD for samples collection to be used for ulterior chaacter-
ization whereas RGU measured airborne patrticle size distribution and collected deposited particles simultaneoudly. In the case of
the crashing approach by CRANFIELD samples were also collected simultaneously, as the limited number of test specimens pre-
vented to do additional experiments specifically devoted to deposited particles collecting. Additional information is contain ed on
the corresponding deliverable.

B.1.3. Physicachemical characterization of the nano -fraction in generated dusts

Main conclusions from the drilling and crashing experiments in relation to nanoparticle release include:

Y Nanoparticle release depends on type of matrix and its mechanical properties rather than in the type of nanoadditive -and
in the mechanical process under consideration.

Y No chemical changes are observed during the release scenarios.

Y No loose NPs are observed on the surface of the generated dust.; in other words, no nanoparticle release has been proved

having considered nanoparticle release as engineered nanomaterials being extracted from the engineering matrix in
which they are embedded.

More samples have to be tested to get statistically significant results.
B.4.1. Quantification of NPs released for Environmental Exposure Assessment

The raw data from the SMPS+C, the average values for each grade and the normalised data, subtracting the background and
accounting for the mass drilled in each sample have been evaluated.

B.2. Validation and standards development

The BEST PRACTICE MANUAL has been published compiling lessons learned within the implementation of SIRENA. It is intended
to be a reference manual for those entities conducting studies on nanorelease.

In relation to the regulatory framework, the actual lack of information and international consensus related to the environmen tal
health and safety aspects of ENMs hinders their consideration as hazardous substances in plastics (in the particular case ofano-
composites).

As main limitations to the actual regulatory framework it has been noted that there is little scientific information availabl e on ENM

environmental release or fate in the environment and that studies on occupational and environmental exposure typically do not

contain information relevant for estimating environmental release. It is highlighted that the regulatory approach should cons ider

the functionality that the ENMs brings.
. — - -
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MONITORING ACTIONS

The SIRENALIFE Project has five major indicators: (1) existing validated methodologies for the simulation of the release of NMs
during productds |ife cycle; (2) research efforts f obydifdrent ev al
life cycle stages simulating scenarios; (3) uniformity of the methodologies used for scenario simulating; (4) identified number of
consumer products based on Nanotechnology and (5) extended uses and industrial sectors incorporating nanocomposites.

The technical specification ISO/TS 12025:2012has been published for the quantification of nano -object release from powders by
generation of aerosols which is related to the . Alternatively, references to the /SO/TC 256 NWIP:2014 Pigments and
extenders d Determination of experimentally simulated nano -object release from paints, varnishes and pigmented plasticsare
emerging but no official reference in ISO webpage has been traced. In relation to the , the TSS database containsto
the date of December 2015- a total figure of 126 items for the simulation of NMs release. The methodologies and protocols used
for scenario simulating are being assessed but, in general, a lack of crucial details has been observed which represents agiifi-

cant challenge for uniformity assessment within . The inventory of Nanotechnology based consumer products of the

Project on emerging Nanotechnolgies (PEN) has been updated on October 2013, containing 1.628 nanotechnology products or

product lines ( ). The monitoring of , referred to the extended uses and industrial sectors incorporating
nanocomposites, has revealed thatb ecause of grapheneds exceptional ther mal | me

out as the most promising candidate to be a major filling agent for composite applications; additionally, bio-nanocomposites rep-
resent a potential niche for the demonstration actions envisaged within SIRENA.
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