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	RESEARCH PROJECT

	2 (a)
	Title of project: (no more than 220 characters)

	
	

	
	Hardware for Organ on a Chip Systems

	
	

	(b)
	Description of the proposed project (no more than 700 words) outlining: 

	
	i)  Background to the project;
ii) Aims and objectives.  Any key hypotheses to be tested or questions to be asked.  What you hope to achieve during the period of research;
iii) Methods experimental design and methods;
iv) Brief outline of a timetable of work.
Please note that continuation of undergraduate projects will not be considered.


	
	i) The Organ on a Chip Group at Brunel have been developing a hardware system to run microfluidic systems over the past five years.  The systems are quite basic but have enabled PhD students to run tests.  The current area of Organ on a Chip (OOC) systems available in the current market do not meet our needs as they require external pumping systems that are bulky, do not fit in incubators and lack the required sensors.  A system was developed as a prototype by an undergraduate during their final year project; this requires further development.
ii) Is it possible ton develop OOC hardware that can fit in an incubator using a peristaltic pump with the required sensors (O2, CO2, pH and camera systems)?  The student will develop this in an IP66  housing that will be tested with a breast on a chip model.
iii) The student will use the previous hardware developed in the group and miniaturise this into a smaller system that can be housed and used within an incubator.  They will have practical electronics skills to move from a breadboard to a PCB or Veroboard.  They will integrate a new micropump that will allow cell media to pass through tubing, therefore not touching any of the pumping parts thus contaminating it.  They will have good knowledge of coding so the system can be programmed with an Arduino piggybacked onto a Raspberry Pi for data collection onto an SD card.
iv) W1-2:  Literature review of current OOC hardware; W3-6:  Miniaturising current hardware to fit inside a IP66 rated casing; W7-9:  Programming of Arduino and piggybacking onto a Raspberry Pi for data collection; W10-12:  Testing the system in the tissue culture lab with MCF-12 cells (breast cells) to show growth with the current system.



	Q3
	What techniques/training will the scholarship provide?  (no more than 150 words)

	The student will gain knowledge in programming, hardware design and PCB fabrication.  Towards the end of the project they will learn cell culturing techniques to check the new hardware is working properly.  The student will work alongside myself an and MSc student to learn how to make microfluidic devices.



	Q4
	How does this research relate to work being carried out in the supervisor’s laboratory?  (no more than 100 words)

	All work will be carried out in the supervisor’s laboratory.



	Q5
	Please provide a short statement outlining the arrangements that will be put in place to supervise the student (no more than 200 words)

	

	The summer is the time that I conduct research so I will be around to help for the majority of the time.  For cell culturing they will have help from Dr Sibylle Ermler in biosciences.  Members of the Organ on a Chip Group will also be present to help the student.  Any soldering will be supervised by myself.
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