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Introduction:  

Immunosensors exploit the remarkable affinity an antibody has for its antigen. However, antibodies are fragile 

and difficult to incorporate into sensor modules and immunosensors are typically coupled to readout methods 

that require post-data analysis. This limits their use in high throughput cancer screening. Single-domain 

antibodies, or nanobodies, may well alleviate the drawbacks associated with traditional antibodies due to their 

superior chemical and thermal stability. Additionally, the smart devices research group of Maastricht University 

has developed a thermal readout unit that is able to detect binding events in a fast, low-cost and label-free 

manner.  

Hypothesis and Objectives:  

Hypothesis: Nanobody-based thermal immunosensors are extremely suitable for early stage cancer diagnosis 

Objectives 

- Coupling nanobodies to chip surface 

- Testing the sensor in a lab setting 

- Benchmark results with gold standard 

- Validate optimized sensor in patient samples 

Setting and Methods:  

The research will be conducted within the labs of the Smart Devices Research group of Maastricht University, 

located at the high-tech Brightlands Chemelot campus in the Netherlands.. Within the project, the PhD 

candidate will co-operate with researchers of the Vrije Universiteit Brussel, who will supply antigens and 

nanobodies for the experiments.   

Impact:  

Combining the sensitive, low-cost readout method with high-affinity nanobodies will push the sensitivity of the 

current platform to a higher level and will bring the technology a step closer to a commercial application. As an 

example prostate specific antigen (PSA) can be used as a model target but the concept can be extended 

towards other cancer markers.  

 

Requirements candidate: Highly motivated student with good English communication skills and proactive and 

resolute attitude. The candidate should have a background in life sciences or biomedical engineering and have 

an interest in multidisciplinary research.  
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