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Advanced Materials
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• Advanced alloys
(e.g. intermetallic, shape memory, high entropy)

• Advanced polymers
(e.g. electroactive, self-repairing, co-polymers)

• Biopolymers
(e.g., DNA-based, RNA-based, protein-based, 
sugar-based, lipid-based)

• Porous materials
(e.g., microporous, mesoporous, 
macroporous)

• Particulate systems
(e.g., quantum dots, supraparticles, 
nanoflowers, graphene)

• Novel fibres
(e.g., organic, carbon-based, inorganic)

• Composites
(e.g., macroscopic, fibre-reinforced, 
particle-reinforced, hybrid materials)

• Metamaterials
(e.g., electromagnetic, acoustic)

• Nanomaterials
(e.g. responsive, with catalytic, optical or 
magnetic properties)

www.umweltbundesamt.de/en/topics/chemicals/nanotechnology/advanced-materials#what-are-advanced-materials OECD Series on the Safety of Manufactured Nanomaterials, No. 104 - Advanced Materials: Working Description https://doi.org/10.1787/4b5ba38d-en

Often combining different materials

OECD Series on the Safety 
of Manufactured Nanomaterials, 

No. 104 Advanced Materials: 
Working Description 

But: Not a (regulatory) definition!

➢ EU highlights materials innovation 
as key enabling technology

➢ Advanced materials are crucial 
building blocks

▪ EU’s resilience and open strategic 
autonomy

▪ Achieving the goals of the 
European Green Deal

Diverse group of different materials

Often with various morphologies and 
dimensions often in the nanoscale 

but beyond spherical particles

Are regulatory & policy 
frameworks sufficiently 

equipped for risk governance 
of advanced materials?

http://www.umweltbundesamt.de/en/topics/chemicals/nanotechnology/advanced-materials#what-are-advanced-materials
https://doi.org/10.1787/4b5ba38d-en


From Where We Started the Project MACRAMÉ

Research and innovation 
knowledge pooling in nanosafety, 

formed through numerous 
European and international 

collaborations

Risk assessment of 
Advanced Materials / 

2D materials / graphene

Addressing unsolved detection, 
characterization and testing issues: 

Carbon-based materials 

Three MACRAMÉ Material Families 
inhalable carbon-based AdMas

of various morphologies and dimensions

Environmental and 
real-world samples

Five MACRAMÉ Use-Cases
market-relevant industrial products 

MACRAMÉ
Advanced Characterisation Methodologies 

to assess and predict the Health and Environmental 
Risks of Advanced Materials 
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19 partners from 10 different countries
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Aim of this Session
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Present key results, 
central outcomes, lessons learned 
and ready-to-use developments

Provide further information on these key 
items to facilitate the uptake and use

Discuss with the experts the potential ways forward 
and the take-up of the MACRAMÉ legacy 



Needs of Regulatory and Policy Frameworks 
to Support Safe and Sustainable Advanced Materials
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• Are regulatory & policy frameworks sufficiently equipped 
for risk governance of advanced materials?

• 3 areas where uncertainties may arise
− Advanced materials in regulation

− Sustainability and Life Cycle Assessment (LCA)

− Identifying specific steps in the life cycle of products

• 2 areas of governance needs
− FAIR data

− Method development

MACRAMÉ Needs Assessment

Presentation at the Joint Risk 
Assessor Summit

https://macrame-project.eu/wp-content/uploads/MACRAME-File-Exchange/wp6-file-exchange/MACRAME_Meetings%20&%20Workshops/20250519to20_Joint-RA-Summit/MACRAME-Presentations/PDFs%20for%20website/I_03_Bleeker__2025JointRAAS.pdf


MACRAMÉ Recommendations
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Recommendation - Advanced materials in regulation
Identify which groups of advanced materials may need specific requirements for their regulatory risk assessment and need a clear regulatory definition.

Identify whether there is a need for regulatory amendments to allow for a regulatory risk assessment of (groups of) advanced materials.

Identify whether there is a need for regulatory amendments for certain waste streams to ensure sustainability and circularity of resources. This may need
broader identification, not only for (groups of) advanced materials.

Recommendation - Life cycle assessment and sustainability
Develop methodologies and tools for an easy implementation of SSbD, where needed specific for different sectors to accommodate their special needs.

Develop incentives to encourage the use of the SSbD Framework and SSbD thinking in material innovations.

A multi-disciplinary approach, including a common language, is needed to fully exploit the potential of the use of LCA in SSbD.

Identify the role that Prospective LCA may have in life cycle assessment for emerging technologies, although further development and harmonisation of
methodologies is still needed.

Recommendation - FAIR data
To increase FAIRness (and thus availability of data) data management approaches should be provided. These should allow for the documentation of material,
sample and data provenance trails.

Recommendation - Method development
When adjusting test methods (e.g. for nanomaterials) consider the applicability of a method for (groups of) advanced materials, in particular where the physical
form of a material may play a role in their behaviour in a test system and subsequent test outcomes.

Method development should include New Approach Methodologies (NAMs), in particular where these are applicable to assist in early research and innovation
phases for innovative advanced materials.

With the increasing importance of sustainability testing of innovative advanced materials, harmonised/standardised test method should be made available to address
life cycle aspects and sustainability.

Training on the development process is crucial for effective development of harmonised/standardised test methods.

H&S Workshop 3rd & 4th November 2025



The MACRAMÉ R&I Approach
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MACRAMÉ Innovation Report
doi: 10.1016/j.csbj.2025.03.032
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https://doi.org/10.1016/j.csbj.2025.03.032


MACRAMÉ Use-Cases
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UC1: Graphene oxide in water filters

UC2: Epoxy – flew layer graphene composites

UC3: Graphene related materials in consumer sprays

UC4: Carbon nanotubes (CNTs) in polymer foils for thermal applications

UC5: Poly lactic-co-glycolic acid for inhalable antibiotics

UC1

UC2

UC3

UC4

UC5



Exposure-Point Definition in real-life Value-Chains
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▪ novel sample 
preparation 
techniques

▪ ambitious 
quantitative 
detection and 
imaging 
methodologies

▪ support reliable 
and reproducible 
determination of 
AdMas in different 
complex matrices 

▪ inhalation as 
main exposure 
route

H&S Workshop 3rd & 4th November 2025



Documenting Use-Case Needs and Study Design
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Data Shepherd

Human health

Material design 
and production

LCA and material flow

Environmental 
health



References – the MACRAMÉ Control Materials Library
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Exemplary Excerpt: Table 2: Materials of the CML selected for the development and validation of 
controlled aerosol generation (Task 2.2). 

MACRAMÉ Control Materials Library
https://macrame-project.eu/launch-of-the-macrame-control-material-library/

https://macrame-project.eu/wp-content/uploads/MACRAME-File-Exchange/wp6-file-
exchange/MACRAME-Deliverables/20230630_MACRAME_D2.1_DeliverableReport_FINAL.pdf

H&S Workshop 3rd & 4th November 2025

https://macrame-project.eu/launch-of-the-macrame-control-material-library/
https://macrame-project.eu/wp-content/uploads/MACRAME-File-Exchange/wp6-file-exchange/MACRAME-Deliverables/20230630_MACRAME_D2.1_DeliverableReport_FINAL.pdf


MACRAMÉ Sampling Approaches & Protocols
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Exemplary Excerpt (Use-Case 2: BMS): Figure 3: 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.

Exemplary Excerpt (Use-
Case 5: PGLA): Figure
12: PCL-samples.

Sampling & Sample-
Provision Protocols for 
AdMas in complex Matrices
https://macrame-
project.eu/sampling-sample-
provision-protocols-for-admas-
in-complex-matrices/

H&S Workshop 3rd & 4th November 2025

https://macrame-project.eu/sampling-sample-provision-protocols-for-admas-in-complex-matrices/


Schematic illustration of the interdependencies between the two main
sections of a Knowledge Infrastructure (Protocols and Data).
‘Metadata stewardship in nanosafety research: learning from the past, 
preparing for an “on-the-fly” FAIR future’, T. E. Exner et al., Front Phys. 
2023 (11), https://doi.org/10.3389/fphy.2023.1233879.

Data Collection – the MACRAMÉ Data Shepherd
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Study Design Maps (formally known as Instance Maps)
→ https://macrame-project.eu/macrame-data-shepherding-an-approach-to-the-centralised-management-of-research-information-knowledge/
→ https://macrame-project.eu/macrame-data-shepherding-part-2-harmonisation-towards-a-common-data-schema/

H&S Workshop 3rd & 4th November 2025

https://doi.org/10.3389/fphy.2023.1233879
https://doi.org/10.3389/fphy.2023.1233879
https://macrame-project.eu/macrame-data-shepherding-an-approach-to-the-centralised-management-of-research-information-knowledge/
https://macrame-project.eu/macrame-data-shepherding-part-2-harmonisation-towards-a-common-data-schema/


Data Collection – the MACRAMÉ Data Shepherd
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STUDY DESIGN MAP RESOURCE PAGE

1

2

3
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Outreach Activities – Addressing Different Stakeholder Groups
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• Risk assessor summits
− Panel discussions, breakout groups, and poster sessions to discuss 

at the intersection of materials innovation and regulatory compliance 

− Regulators integrating new methods into regulatory frameworks

− OECD representatives exploring future Test Guidelines

− Scientists developing methods for safety and sustainability assessments

− Industry professionals, CROs, and SMEs targeting regulatory compliance

− Standardisation bodies defining new testing standards

• Webinars
− Technical details and practical advices on a specific topic

− Experienced researchers, young researchers, PhD students, and lab 
technicians

• Harmonisation and standardisation workshops
− Joint with other projects and a wide international network 

− Discuss the way forward on standardisation and harmonisation to incorporate testing 
of nano and advanced materials

MACRAMÉ outreach activities
D1.3 Summary Report about the 1st Risk Assessors 
Summit 

D1.4 MACRAMÉ Engagement Roadmap  

D5.2 Report: Stakeholder Involvement & Knowledge 
Transfer 

https://ec.europa.eu/research/participants/documents/downloadPublic?documentIds=080166e506b3abee&appId=PPGMS
https://ec.europa.eu/research/participants/documents/downloadPublic?documentIds=080166e5023bbb06&appId=PPGMS
https://ec.europa.eu/research/participants/documents/downloadPublic?documentIds=080166e506b3abee&appId=PPGMS


Outreach Activities
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1st H&S Workshop 2nd H&S Workshop 3rd H&S Workshop

Webinar II
AOPs: A tool to include NAMs 

into regulatory testing?

Webinar III
Overcoming issues in regulatory 
testing of advanced materials

Webinar IV
MACRAMÉ Informed 
Recommendations

2nd Risk Assessor Summit 1st Risk Assessor Summit 

Webinar I
Standardisation and 

Validation made simple

November 2023 November 2024 November 2025

Next H&S 
Workshop 
in November 
2026 

https://macrame-project.eu/press-and-events/#HS-Workshop1
https://macrame-project.eu/press-and-events/#HS-Workshop2
https://macrame-project.eu/press-and-events/#HS-Workshop3
https://macrame-project.eu/macrame-meetings-workshops/macrame-webinars/#Webinar-II
https://macrame-project.eu/macrame-meetings-workshops/macrame-webinars/#Webinar-III
https://macrame-project.eu/macrame-meetings-workshops/macrame-webinars/#Webinar-IV
https://macrame-project.eu/press-and-events/#JointDissemMeeting
https://macrame-project.eu/press-and-events/#RA-Summit1
https://macrame-project.eu/macrame-meetings-workshops/macrame-webinars/#Webinar-I


MACRAMÉ Harmonisation & Standardisation Roadmap

17

MACRAMÉ Harmonisation and Standardisation Roadmap
→ https://macrame-project.eu/out-now-macrame-harmonisation-standardisation-roadmap/

Based on a needs-assessment analysis of the Project’s stakeholder communities, 
the following five technical ‘destinations’ have been identified:

1. characterisation and sample preparation of carbon-based materials,

2. aerosol generation for inhalation studies,

3. in vitro / ex vivo models for inhalation toxicology,

4. ecotoxicity studies, and

5. sustainability assessment.

H&S Workshop 3rd & 4th November 2025

https://macrame-project.eu/out-now-macrame-harmonisation-standardisation-roadmap/


Characterization Protocols for Graphene-based Materials
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• In depth characterisation of 
AdMas is pivotal (size, shape, chemistry, 

physics, stability, oxidation state etc.)

• Techniques must be available to 
identify the material inside any 
matrix and after possible leaching 
from it (release testing)

• The (chemical) interaction of 
matrix components with each 
other and the AdMas and the 
resulting impact of these reactions 
needs to be characterised

Different carbon-based materials distinguished by Raman microscopy

(measured by Maike Stange (BAuA)) 

» Characterisation of carbon-based 
AdMas and distinguishing 
between different types

» Analysis of control materials and 
complex samples from real world 
use cases

» Detection of carbon-based 
materials in complex matrices

MACRAMÉ mission MACRAMÉ key findings MACRAMÉ methods

Aerosol Generation 
MACRAMÉ: The fluidizer as a means of air 
exposure to advanced materials

Presentation “Dry powder exposure for the in 
vitro assessment of airway toxicity by advanced 
materials” during this workshop 

Raman and Correlative Microscopy 
Presentation “Correlative Microscopy: identifying 
objects by combining technologies” at the Joint 
Risk Assessor Summit

MACRAMÉ: Detection of Advanced Materials in 
Cells with High-Resolution Imaging Methods

Presentation “Tracing the Journey: From 
Controlled Cell Exposure to Imaging of Cellular 
Uptake” during this workshop

https://macrame-project.eu/wp-content/uploads/MACRAME-File-Exchange/wp6-file-exchange/MACRAME_Meetings%20&%20Workshops/20250519to20_Joint-RA-Summit/MACRAME-Posters/MACRAME_Poster-03_RIVM_BAuA.pdf
https://macrame-project.eu/wp-content/uploads/MACRAME-File-Exchange/wp6-file-exchange/MACRAME_Meetings%20&%20Workshops/20250519to20_Joint-RA-Summit/MACRAME-Presentations/PDFs%20for%20website/II_02_Stange_2025JointRAAS.pdf
https://macrame-project.eu/wp-content/uploads/MACRAME-File-Exchange/wp6-file-exchange/MACRAME_Meetings%20&%20Workshops/20250519to20_Joint-RA-Summit/MACRAME-Posters/MACRAME_Poster-04_IBE1.pdf


Human Health Models to Predict the Safety of Advanced 
Materials 
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• Urgent need for adaptation, 
performance verification and, ultimately, 
validation of fit-for-purpose 
methods for safety evaluation. 

• Development of methods for uptake and tracking of 
AdMa (especially in cells) enabling accurate 
dosimetry. 

• Need to better characterized materials’ “behaviour” 
in different matrixes (e.g. aqueous solutions).

• Development of approaches for assessment of 
different life stages, including production and EoL
(e.g. incinerated).

• Dedicated sample preparation methos for AdMa 
testing(e.g. to generate inhalable/respirable particle 
fractions).

• Particle size and dispersibility determine 
the choice of the cell model and the 
application system

• Little redundancy was found in respect 
of the various in vitro models

MACRAMÉ mission MACRAMÉ key findings

» Develop methods and 
approaches for safety 
assessment of advanced 
materials

» Special focus on inhalation

» Special focus on carbon-based 
materials

MACRAMÉ methods

In vitro methods
Presentation “A macrophage-based in vitro method for the 
risk assessment of advanced materials” during this workshop 

MACRAMÉ: The Alveolar Macrophage Assay (AMA): Validation 
by Interlaboratory Comparison and Testing of Advanced
Materials

MACRAMÉ: Reconstituted Primary Human Bronchial Epithelial 
Cell Model to Study the Effects of Advanced Materials on 
Mucociliary Clearance-Mediated Innate Immunity in Lungs

Exposure methods
MACRAMÉ: Establishing realistic dry aerosol exposure
conditions at the Air-Liquid Interface with an in vitro lung
model

MACRAMÉ: Towards realistic lung exposure in vitro: an 
alveolar model approach with MACRAME Control Materials

MACRAMÉ: Inhalation Exposure and Cytotoxicity of 
Graphene-Enabled Advanced Materials: Focus on End-of-Life

https://macrame-project.eu/wp-content/uploads/MACRAME-File-Exchange/wp6-file-exchange/MACRAME_Meetings%20&%20Workshops/20250519to20_Joint-RA-Summit/MACRAME-Posters/MACRAME_Poster-05_IBE2.pdf
https://macrame-project.eu/wp-content/uploads/MACRAME-File-Exchange/wp6-file-exchange/MACRAME_Meetings%20&%20Workshops/20250519to20_Joint-RA-Summit/MACRAME-Posters/MACRAME_Poster-02_EMPA2.pdf
https://macrame-project.eu/wp-content/uploads/MACRAME-File-Exchange/wp6-file-exchange/MACRAME_Meetings%20&%20Workshops/20250519to20_Joint-RA-Summit/MACRAME-Posters/MACRAME_Poster-07_LIST1.pdf
https://macrame-project.eu/wp-content/uploads/MACRAME-File-Exchange/wp6-file-exchange/MACRAME_Meetings%20&%20Workshops/20250519to20_Joint-RA-Summit/MACRAME-Posters/MACRAME_Poster-08_LIST2.pdf
https://macrame-project.eu/wp-content/uploads/MACRAME-File-Exchange/wp6-file-exchange/MACRAME_Meetings%20&%20Workshops/20250519to20_Joint-RA-Summit/MACRAME-Posters/MACRAME_Poster-01_EMPA1.pdf


Ecotoxicity, Release, Fate and Environmental Testing 
of Advanced Materials along their Lifecycle
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▪ Accurate simulation of exposure 
scenarios essential: experimental 
treatment has to mimic possible 
exposure scenarios

▪ Physico-chemical characterisation of 
samples along the life cycle is 
needed – i.e., need to test the potential 
hazard of the released forms not just 
the pristine forms 

▪ Material Flow Analysis is a building 
block for safety assessment, regulatory 
compliance and more

» Assess potential impacts of 
AdMas on (human) health and 
the environment in intended or 
unintended exposure 
situations (i.e. ‘Exposure 
Points’) in the product value-
chain

MACRAMÉ mission MACRAMÉ key findings

https://doi.org/10.1016/j.envint.2015.01.013

MACRAMÉ methods

In vitro ecotoxicity assays 
Expanding the use of standardised in 
vitro ecotoxicity assays

MACRAMÉ: From short-term to long-
term exposures: expanding the 
capabilities of in vitro ecotoxicity 
models

Material Flow Analysis
Material Flow Analysis: A basic pillar 
for regulatory risk assessment and 
beyond

https://doi.org/10.1016/j.envint.2015.01.013
https://macrame-project.eu/wp-content/uploads/MACRAME-File-Exchange/wp6-file-exchange/MACRAME_Meetings%20&%20Workshops/20250519to20_Joint-RA-Summit/MACRAME-Presentations/PDFs%20for%20website/IV_02_%20Katsumiti_2025JointRAAS.pdf
https://macrame-project.eu/wp-content/uploads/MACRAME-File-Exchange/wp6-file-exchange/MACRAME_Meetings%20&%20Workshops/20250519to20_Joint-RA-Summit/MACRAME-Posters/MACRAME_Poster-06_GAIKER.pdf
https://macrame-project.eu/wp-content/uploads/MACRAME-File-Exchange/wp6-file-exchange/MACRAME_Meetings%20&%20Workshops/20250519to20_Joint-RA-Summit/MACRAME-Presentations/PDFs%20for%20website/IV_04_Ortiz-Galvez_2025JointRAAS.pdf


Science-based Recommendations to Further Develop 
OECD Test Guidelines and Standards

21

Collection points along the life cycle of 
the MACRAMÉ use cases (UC) and the 
corresponding methodologies applied 
to perform physico-chemical 
characterisation, human and 
ecotoxicity of AdMa embedded in their 
corresponding matrix. 
Numbers after OECD refer to corresponding OECD TG.

H&S Workshop 3rd & 4th November 2025



Environmental Sustainability – Life Cycle Perspective

Chemicals

• When numerous chemicals are absent from LCA databases and must be replaced by proxies, 
the accuracy and representativeness of the assessment decreases 
to the point where the overall purpose of the LCA becomes questionable.

• Regarding advanced nanomaterials, most toxicological data available is in vitro, 
which is not suitable to address the LCA (eco)toxicity impact categories.

• Models available for in-vitro-in-vivo-extrapolations have limited applicability for nanomaterials.

• Toxicological data on the different trophic levels may be unsuitable 
due to a lack of adapted OECD Test Guidelines for advanced nanomaterials.
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Environmental Sustainability – Life Cycle Perspective

Process

• Researchers at laboratory scale usually do not measure emissions released into air, 
making the upscaling of a process more difficult and less representative.

• To produce a prospective LCA, researchers at the R&D stage need to acquire or liaise with a partner 
with an industrial background on the same process, to successfully create a realistic scenario for 
upscaling.

• It is challenging to accurately represent the environmental implications during the life cycle of 
advanced materials, as the target application systems have not yet adapted to their specific 
characteristics. 
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Environmental Sustainability – Life Cycle Perspective

End of life

• Environmental impact of graphene-enabled composites is still low due to the slow market entry of 
this type of products and long timelines prior to disposal 

• Lack of knowledge on material transformation does not allow to anticipate bioaccumulation in 
different environmental compartments after disposal

H&S Workshop 3rd & 4th November 2025 24



MACRAMÉ Informed Recommendations 

1. Physico-chemical Characterisation of Advanced Materials

2. Detection and Quantification of Advanced Materials in Biological Matrices 

3. Testing of Multi-Component Advanced Materials 

4. Predicting Toxic Potential of Fibres Based on Physico-Chemical Properties 

5. Sample Preparation for Safety Testing of Advanced Materials 

6. Controlling and Describing the Dosimetry of Advanced Materials 

7. Testing and Assessment Strategies for Profound Risk Assessment of Advanced 
Materials Depending on Identified Exposure Points 

8. Identify Releases of (transformed) Advanced Materials along their Life Cycle 

9. Standardised Release Testing of Advanced Materials along their Life Cycle

10. Influence of Physical Transformations in the Environment on Risk Profiles of 
Advanced Materials

11. Life Cycle Information as Part of Advanced Material Characterisation

12. Sharing of Safety-relevant Information on Advanced Materials along the Life Cycle
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MACRAMÉ Webinar IV: 
https://macrame-project.eu/macrame-meetings-workshops/macrame-webinars/#Webinar-IV

Poster at the Joint Risk Assessor Summit: 
https://macrame-project.eu/wp-content/uploads/MACRAME-File-Exchange/wp6-file-
exchange/MACRAME_Meetings%20&%20Workshops/20250519to20_Joint-RA-
Summit/MACRAME-Posters/MACRAME_Poster_00_InformedRecommendations_ENG.pdf

Draft Informed Recommendations:
https://macrame-project.eu/wp-content/uploads/MACRAME-File-Exchange/wp6-file-
exchange/MACRAME_Meetings%20%26%20Workshops/20250519to20_Joint-RA-
Summit/MACRAM%C3%89_DraftInformedRecommendations_May2025.pdf

Upcoming publication

Are regulatory & policy frameworks sufficiently equipped for risk governance of advanced materials?

https://macrame-project.eu/macrame-meetings-workshops/macrame-webinars/#Webinar-IV
https://macrame-project.eu/wp-content/uploads/MACRAME-File-Exchange/wp6-file-exchange/MACRAME_Meetings%20&%20Workshops/20250519to20_Joint-RA-Summit/MACRAME-Posters/MACRAME_Poster_00_InformedRecommendations_ENG.pdf
https://macrame-project.eu/wp-content/uploads/MACRAME-File-Exchange/wp6-file-exchange/MACRAME_Meetings%20%26%20Workshops/20250519to20_Joint-RA-Summit/MACRAM%C3%89_DraftInformedRecommendations_May2025.pdf


Legacy and Lessons Learned – and the Way Forward
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Data Collection – the MACRAMÉ Data Shepherd

Outreach activities for translation and knowledge transfer

Informed recommendations on 
Needs for Test Guideline & 
Standards Developments

Ambitious detection, imaging and 
identification methodologies for the 

physical-chemical characterisation and 
quantification of inhalable carbon-

based AdMas

New advanced methodologies and 
harmonisation of existing 

methodological approaches for 
human and environmental hazard 
characterisation of inhalable AdMa

LCA-, LCC- and ‘Safe & Sustainable by Design’ (SSbD)-based 
assessments following the MACRAMÉ Safety & Sustainability Matrix

Discuss with 
the experts on the  
potential ways 
forward and 
the take-up of the 
MACRAMÉ legacy:

➢ Which items 
would you like 
to pick-up?

➢ What would you 
need to take 
them up? 

Needs assessment

Lessons learned from use cases

Control material library 

Novel sample preparation techniques



The MACRAMÉ Project has received funding from:

Thank you
www.macrame-project.eu

The European Union’s Horizon Europe Research and 
Innovation programme under grant agreement No. 
101092686.

http://www.macrame-project.eu/

