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• Worldwide obesity has tripled since 1975

• There were 10 million deaths from cancer worldwide in 2020

(approx. the population of Sweden)

• 1 in 2 UK people will be diagnosed with cancer in their lifetime

Let’s kick off on a jolly note!

Why should you care?

• Ever year in the US, there are: 12 million diagnostic errors, 

costing $750 billion and >100,000 lost lives

(most common: missing early cancers and heart disease)

• Cardiovascular diseases are the leading cause of deaths globally, 

~18 million per year  (approx. the population of the Netherlands)
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Healthcare expenditure per capita improves life expectancy: 

How do we make healthcare affordable for all? 
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Developments in technology underpin 

breakthroughs in the life sciences healthcare

Well … what can WE do?  



7

How can metamaterials help?
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• penetration depth

• spatial resolution

• sensitivity

• finding contrast

• minimise radiation

Imaging and diagnostics: outside / inside the body

modalities
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Endoscopy Multi-modal endoscopic imaging  

Imaging and diagnostics: outside / inside the body

Super-resolution

biomedical imaging
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Imaging and diagnostics: outside / inside the body

A human-scale microwave imager

(coded aperture metasurfaces)
A magnetic metamaterials for enhancing magnetic 

resonance imaging (MRI). 

Enhancement

• SNR and Speed

WITH WITHOUT
Enhancement

• Resolution and speed

• Power consumption

• Compactness
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Monitoring: 

Biosensors, wearables and point-of-care (POC) diagnostics

Wearable biosensorsWhat is a biosensor?

Lab-on-a-chip

Organ-on-a-chip
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convert changes in 

presence of 

molecules, sweat, 

pressure etc. into 

resonant frequency 

shifts

Molecular barcoding
Smart Textiles

Wearable biosensors

Monitoring: 

Biosensors, wearables and point-of-care (POC) diagnostics
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glucoWISE®

Key Differentiators:

• Measures glucose at the

capillary level by passing 

radio wave and optical

signals through a thin part of 

the hand and receiving the

signals via a sensor on the 

opposite side.

• The sensors have integrated

micro-composite films, which

help make the skin

transparent to the signals.

• Blood pressure

• Hydration

• Alcohol

• Glucose

Monitoring: 

Biosensors, wearables and point-of-care (POC) diagnostics

Credit: Themos Kallos

DNA sequencing
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Implantable devices and impedance matching

Enhanced wireless power transfer and communications

Transmission enhancement

Impedance matching: air-to-body Neural implants
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Therapeutics: Medical implants and biomaterials

Meta-implants 

Cell and tissue scaffolds 

Tissue and bandages Exoskeletons
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Transdermal drug delivery with 

active acoustic metamaterials

Monitoring: degradable antibiotic-

loaded metamaterials  

Therapeutics: Drug delivery treatments
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…and a few more things (out of the box) 
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Key takeaways

An analogy: a preventative model more sustainable 

+ Monitoring        + Prevention        + Minimally invasive     

+ Diagnostic accuracy         + Personalised          + Cost effective

???
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Roundtable Discussions

Ageing Monitoring & Diagnosis Therapeutics

Keynote: Healthcare Wildcard

Opportunities for metamaterials in healthcare: questions, ideas, projects
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Round table discussions: Suggested Layout

Big research 

questions

TOPIC

Challenges 

How could 

metamaterials 

help?  

Proof of concept 

/ demonstrators

Longer research 

projects

Opportunities for metamaterials in healthcare: questions, ideas, projects
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