
Examples of capstone projects 
In order to give insight in what a capstone project could encompass, challenges from other courses 
with a similar structure have been provided below.  
Note: these are not the challenges for the capstone project of Translational Life Sciences 2020-2021.  
 
1. Case study ‘Hypothalamic Obesity’ 

Client: mother of the patient & treating physician 
This case describes a 15-year old patient who underwent a brain surgery on an early age to remove a 
benign brain tumour (craniopharyngioma). Craniopharyngiomas are rare, only 0.5-2 cases per million 
persons a year. The tumour can be surgically removed. However, tumour invasion and damage during 
surgery often leads to hypothalamic dysfunction, such as hypothalamic obesity. Hypothalamic obesity 
leads to a continuous feeling of hunger and a disrupted regulation of satiety, resulting in food cravings 
and disruptive impulse control. It has a severe impact on the development of the patient, and of the 
(psycho)social functionalities of both the patient and the family. At this moment, physicians have 
difficulties in how to treat and support both the patient and the family. Current treatments for 
hypothalamic obesity are not satisfactory. Students were challenged to come up with solutions to 
improve the well-being of this patient and family. 

Outcome: 
To address hypothalamic obesity, students designed a proof of concept that consists of a combination 
between deep brain stimulation and biosensing. Via deep brain stimulation, the pathways 
downstream of the hypothalamus can be activated. To provide feedback to this deep brain 
stimulation, biosensors provide information on the metabolic state of the patient directly to the 
stimulator, but also to the patient and/or caregivers via an app. Therefore, the system can be 
controlled either automatically or manually. This proof of concept is now being further investigated in 
a research project of one of the students.    
 
2. Case study ‘Inflammatory Bowel Disease’ 

Client: patient & treating physician 
A 40-year old woman was diagnosed two years ago with Crohn’s Disease. Crohn’s disease is an 
inflammatory bowel disease that affects the digestive tract (leading to symptoms such as diarrhoea 
and abdominal pain), and is characterized by disease exacerbations and remissions. Early after 
diagnosis, the patient was briefly treated with anti-inflammatory drugs. Subsequently, treatment 
switched to an intensive immunosuppressive drug and a biological. The immunosuppressive is 
administered by the patient herself every other week via a subcutaneous injection. Because the 
symptoms remained low for at least one year, the immunosuppressive has recently been 
discontinued, which is a great relief for the patient. Although the symptoms initially remained mild, 
since a few weeks the patient suffers from increasing fatigue and illness. This might be caused by 
active inflammatory sites within the bowel. However, calprotectin, a faecal biomarker that measures 
intestinal inflammation, was not increased, indicating no inflammation. To further investigate the 
relation between the disease exacerbations and irregularities within the intestine, the treating 
physician proposes to perform an endoscopy. This is an invasive procedure that is very unfavourable 
to the patient. Unfortunately, at this moment there is no non-invasive diagnostic tool that helps the 
patient to understand her exacerbation and the relation to inflammation. Students were challenged 
to think about a non-invasive method for a timely detection of disease exacerbations in the disease, 
that is easily accessible to both the patient and the physician.  

Outcome: 
To receive information about disease activity in patients with Crohn’s Disease, students designed a 
proof of concept to develop a mobile application by combining information from different sources: a 
CHIP-in-the-gut (measures multiple aspects, such as peristaltic forces, inflammation, bleeding, and 
pH), a faecal self-test that measures proteins with a fluorescent technique, a patient questionnaire, 



and the results of a regular taken blood sample. A hypothetical follow-up in this project would be to 
write a grant proposal such as NWO Off road (‘high-risk high-gain’ grant). 
 
3. Research project ‘Chasing the MOB’ 
Client: University Center in Svalbard (Norway) 
The arctic region consists of soils and seas that are continuously frozen, this is named permafrost. 
Within permafrost methane is trapped. Although it is a long-term natural process that this gas 
released from the permafrost, this release is accelerated due to global warming. The increased release 
of methane leads to increased levels of methane in our atmosphere.  
The question to the student was to find a solution on how to handle this increasing amount of 
methane. 

Outcome 
The student has studied ‘methane oxidizing bacteria’ (MOB): bacteria that live in nutrient poor 
environments which are able to congest methane. However, there is a discrepancy between the 
environment of these bacteria and the regular bacteria culture in a lab. To overcome this challenge, 
the student adapted the methodology of culturing these bacteria. Classical culturing techniques were 
altered by lowering incubation temperatures, testing and diluting media and using an adapted soil 
substrate membrane system.  
  
4. Research project ‘The isolation room of the future’ 
Client: Dutch National Institute of Public Health (RIVM in Dutch) 
Patients who are admitted to the hospital and who suffer from an infectious disease, especially from 
a multidrug-resistant organism like MRSA, are localised in a specialised single patient isolation room. 
This isolation room contains special characteristics such as an advanced ventilation system and an 
anteroom. Although the isolation rooms are a successful strategy to prevent infection from carriers to 
vulnerable patients or hospital staff, studies have shown that isolation has a negative effect on the 
well-being of both patients and healthcare workers. Patients experience feelings such as loneliness, 
depression and anger, which may have consequences for their recovery. Healthcare workers 
experience frustrations and discomfort regarding the measures that should be taken for isolation care. 
The project is aiming for improvements of the isolation room in a way that it would provide a positive 
care experience for both patients and healthcare workers. 

Outcome 
In this research project, the student has made an inventory of the ideal isolation room that 
encompasses architectural, technological and social solutions that address the main problems that 
are currently experienced in isolation rooms and at the same time still abide the guidelines from the 
hospital. The outcome of this project was the design of this ideal isolation room and steps that should 
be taken to realise the proposed design. 
 


