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MACRAMÉ’s central Objectives 
• detect,  characterise  and quantify  Advanced  Materials (AdMas)handling and 

processing the life-cycle,

• assess impacts  on human  health  and the environment  in intended or 
unintended situations (i.e. ‘Exposure Points’) in the product value-chain,

• Advance  the wide-spread applicability of the developed test and 
characterisation  methods , by their effectiveness  and efficiency  in the context 
of existing, market-relevant industrial AdMas containing products, and

• prepare  and initiate standardisation,  harmonisation  and technological  & 
regulatory  validation  of test- and characterisation-methods.

Illustration of the MACRAMÉ R&I Approach (AdMa@CMs: Advanced Materials in complex matrices; CF: Characterisation Factor; 
GRM: graphene-related material; IATA: integrated approaches to testing and assessment; LCA: Life-Cycle Assessment; LCC: Life-
Cycle-Costing; MFA: Material-Flow Analysis; RA: Risk-Assessment; SSbD: Safe-&-Sustainable-by-Design).

The MACRAMÉ R&I Approach  
5 real-world industrial  Use-Cases  were selected at the proposal stage to achieve 
regulatory relevance and broad impact of the MACRAMÉ Project.

Schematic overview of the identified product-relevant MACRAMÉ Exposure-Points and the sampling, 
characterisation/imaging/detection and testing to be conducted at these points; *3 GRMs will be processed to a GRM 
reinforced epoxy composite according to Netkueakul et al. (2020). 

The MACRAMÉ Processor
All MACRAMÉ (meta-)data (incl. existing documentation, characterisation- 

and test-results, images, sample-history information) are collected in a 

central, flexible data-registry, the MACRANÉ Information Hub. 

Screenshot of an instance map representing the 
planning status of the central control material ordering 
and shipping to the partners.

Schematic illustration of the 
flow- of and value-add to data 
within the MACRAMÉ Project.

Boosting the Knowledge about Micro - & Nano -Plastic 
 by learning from Research into the Risks of 

carbon-based Advanced Materials

17 real-world Exposure  Points were defined across the 5 real-world life cycles , 
and 61 Sample  Analyses  across 3 independent  disciplines  (i.e. (i) detection & 
characterisation , (ii) human toxicity testing, and (iii) ecotoxicity testing) were 
planned.

Project month 6: the MACRAMÉ Control  Material Library  was launched, to 
provide reference materials for the Project’s laboratories and the wider AdMa testing 
community.

Project month 14:  MACRAMÉ Sampling  & Sample  Provision  Protocols  were 
published to harmonise the sampling across the Use-Cases’ life-cycles.    

Complementing  established, validated characterisation methods with the advanced 
MACRAMÉ methods as input for both regulatory  grouping , read-across  and risk 
assessment  methods, as well as the for the scoping  of Safe and Sustainable  by 
Design  (SSbD ) initiatives, has the potential to increase the predictability and 
reliability of these methods. The new, advanced methods show the quality by 
providing information on the robustness , reliability  and validity  of the method in 
that they come with highly  increased  information  requirements  to be provided 
with each data point. 

Illustrated work-flow of the fabrication of Epoxy-FLG composite 
plates. Epoxy alone or epoxy-FLG composite are mixed with 
hardener (Baxxodur EC 301), moulded and then cured in the 
oven at indicated temperature cycles. The plates obtained after 
curing were used for abrasion.
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