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MetaHiLight aims to improve cancer diagnostics by using invisible properties of light 

combined with artificial intelligence. By including micro- and nanotechnology from 

SINTEF and the University of Southern Denmark and a novel diagnostic technique from 

the University of Oulu, the goal is to make a compact and robust system for detection of 

cancer in tissue samples. Our hope is that this in the future can be placed in hospitals or 

doctor's offices and only require little training before use. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
      Microscope setup. Photo: Paul V. Thrane/SINTEF 

 

Detection of cancer in tissue currently consumes considerable time and resources. After 

tissue samples are taken from the patient, the samples need to be carefully prepared for 

examination under the microscope by specialists. The tissue samples for instance have 

to be cut very thin and stained to ease the examination by microscope. Patients who await 

the results of such a test therefore have to be prepared to wait for considerable time. 

 

As an answer to these challenges SINTEF, in collaboration with the University of Oulu and 

the University of Southern Denmark, aim to develop a new platform for cancer diagnostics 

which is faster and requires less resources. By using invisible properties of light combined 

with artificial intelligence, we are attempting to improve cancer diagnostics. 

 

Our research partners at the University of Oulu have developed a method where they can 

detect cancer by observing how light changes after being reflected from tissue samples.  
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More specifically they observe how the oscillation direction (polarization) of light changes 

when bouncing off healthy and unhealthy tissue. The method allows for thicker tissue 

samples than in standard diagnostics, removing the need for some tedious sample 

preparation. By allowing artificial intelligence to analyse the reflected light instead of a 

human, one also removes the need for staining the tissue sample. In this way one can 

also free up human resources in an overburdened healthcare system. 

 

The contribution of SINTEF and the University of Southern Denmark in the project is to 

develop novel optical components based on nano structured surfaces (metasurfaces) 

and Micro-Electro-Mechanical-Systems (MEMS) which allow us to miniaturize the system. 

Our goal is that this will contribute towards making the system easier to mass-produce 

and make available in doctors offices and developing countries. 

 

 

 Group photo at kick-off meeting in Oulu June 2022. From the left: Olexii Siery, Ivan Lopushenko, Sergey I. 

Bozhevolnyi, Alexander Bykov, Karolina Milenko, Christopher Dirdal, Chao Meng, and Paul Thrane. 
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