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What is TETRA?
TETRA is an interdisciplinary European research network exploring how metamaterial formalism can be applied to the quantitative characterization of biological tissues and cancer recognition.
The Action connects expertise from metamaterials, electromagnetics, photonics, mathematics, biomedical imaging, tissue characterization, artificial intelligence and cancer research.
Its central scientific idea is to investigate biological tissue not only through its appearance in biomedical images, but also through its measurable electromagnetic, optical, structural and biochemical properties.
The TETRA concept
Biological tissue → Experimental measurements → Material properties → Mathematical modelling → Quantitative biomarkers → Physics-informed AI → Cancer recognition
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TETRA aims to establish a multidisciplinary framework connecting fundamental physics with biomedical research and future healthcare applications.
Five Working Groups
WG1 — Experimental Visualization
Optimising methodologies for experimental visualization of biomedical tissues and generating standardized, high-quality imaging data.
WG2 — Mathematical Modelling
Developing mathematical methods for highly disordered and anisotropic structures and determining effective material parameters.
WG3 — Biological Properties
Characterizing biological tissues and investigating relationships between tissue structure, disorder and electromagnetic response.
WG4 — Cancer Recognition
Translating TETRA models and quantitative biomarkers toward potential applications in cancer recognition and detection.
WG5 — Communication, Outreach and Exploitation
Connecting TETRA research with scientists, healthcare stakeholders, industry, policymakers and society.
TETRA in Numbers
65+ scientific publications by TETRA members during the first two years
€2M+ in additional research funding attracted through new projects and collaborations
5 interdisciplinary Working Groups
Multiple countries and disciplines connected through a growing international research network
International media visibility, including recent coverage of TETRA research in Spain and Türkiye
From Networking to New Research
TETRA demonstrates how COST networking can stimulate new collaborations and research opportunities.
Recent successes highlighted by the Action include projects supported through NextGenerationEU, TÜBİTAK, a Joint Taiwan–Lithuania Seed Grant, research on an AI-powered microwave sensor system for early-stage cancer detection, a major project for biomedical laser development, and other national and international collaborations.
Together, these initiatives represent more than €2 million in additional research support associated with TETRA members and collaborations.
Emerging Vision: Metamaterial Medicine
TETRA is contributing to the development of the broader concept of Metamaterial Medicine.
The approach considers whether patient-specific tissue could eventually be characterized through a quantitative combination of:
effective permittivity • conductivity • refractive index • scattering • absorption • anisotropy • polarization • structural descriptors • biochemical signatures
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These parameters could form a quantitative material fingerprint that can be compared with reference tissue phenotypes and analyzed using physics-informed artificial intelligence.
The long-term research vision is:
Image / Measurement → Material Properties → Quantitative Biomarkers → Physics-Informed AI → Decision Support
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Connecting Physics with Healthcare
TETRA promotes interaction between fundamental researchers and healthcare-oriented stakeholders.
The translational pathway is:
Understand the clinical need → Develop the physical model → Measure the tissue → Extract quantitative biomarkers → Validate with healthcare partners → Translate knowledge toward better diagnostics
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The Action has also engaged with expertise from the Center for eHealth Applications and Services at FORTH, strengthening interaction between fundamental research, biomedical technology and potential healthcare applications.
Research Impact
TETRA supports:
Scientific excellence — bringing together complementary expertise across disciplines.
Research mobility — enabling researchers to exchange knowledge and methods internationally.
Young researchers — providing opportunities for training, mobility, networking and career development.
New collaborations — creating partnerships that can develop into publications and funded projects.
Stakeholder engagement — connecting research with healthcare, eHealth, industry and society.
Science communication — increasing public awareness of metamaterials and their potential biomedical applications.
Media Message
TETRA is building a bridge between metamaterial physics and biomedical research, investigating whether the measurable physical properties of biological tissues can provide new quantitative information for cancer recognition.
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Action Chair
Prof. Tatjana Gric
Action Chair, COST Action TETRA CA23125
VILNIUS TECH — Vilnius Gediminas Technical University, Lithuania
Her research focuses on electromagnetics, metamaterials, photonics, plasmonics, biomedical applications of electromagnetic technologies and advanced approaches to biological tissue characterization. 
As TETRA Chair, Prof. Gric coordinates an interdisciplinary network spanning physics, engineering, mathematics, photonics, biology, medicine and artificial intelligence. 
Suggested Topics for Journalists
TETRA researchers can contribute expert perspectives on metamaterials in medicine, electromagnetic and optical tissue characterization, cancer recognition technologies, biomedical imaging, quantitative biomarkers, physics-informed AI, mathematical modelling of biological tissues, precision diagnostics, and European interdisciplinary research collaboration.
Boilerplate for Press Releases
About TETRA: COST Action TETRA CA23125 — The mETamaterial foRmalism approach to recognize cAncer — brings together an interdisciplinary international network investigating metamaterial-based approaches to biological tissue characterization and cancer recognition. By combining experimental imaging, electromagnetic and optical measurements, mathematical modelling, quantitative biomarkers and artificial intelligence, TETRA seeks to establish new connections between fundamental physics and biomedical research.
Media & collaboration
TETRA — COST Action CA23125
Official TETRA website
Connecting science. Translating knowledge. Improving lives.
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