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Master project in biomedical microfluidics 

Design, construction and testing of a microfluidic sorting device 
 

Blood is constituted out of blood cells and plasma. Inside the blood plasma, one can find smaller particles, 

like proteins, glucose, ions, hormones and exosomes. Last ones can be emitted by cancer cells in the blood 

circulation and might bare significant information about the cancer and a chance for an earlier diagnose of 

the cancer. However, it remains challenging to retrieve this particles from the blood and separate the 

exosoms released by cancer cells from exosoms released from other cells. 

 

Our laboratory has recently developed a 

microfluidic platform, which is capable of sorting 

particles in the size range of exosoms. This 

device is based on the principle of deterministic 

lateral displacement, which makes larger particles 

go right and smaller particles go left in a labyrinth 

of micro pillars. This principle can sort cells in the 

size range of micrometers, however, we 

introduced electric fields in the device, which 

create an additional force on the particles going 

through the labyrinth, which now allows to sort 

particles in the size range of nanometers, like 

exosoms. An SEM micrograph of the device is 

shown in Fig. 1. 

 

To further test these devices, the student will build up microfluidic measurement setup. The setup will be built 

out of a pressure source, a frequency generator, a microscope and the connection to the microfluidic chip, 

connecting the microscopic to the macroscopic world. 

 

The student will compare the different components available on the market and assemble these 

components. After this, the student will test the setup using sample particles on the devices. 

 

During the internship the student will acquire the skills to choose components based on the given 

specifications, the ability to assemble a technological platform and to investigate experimentally the 

functionality of the system. 

 

Interested students shall sent their application, including CV and transcript of records to kevin.keim@epfl.ch . 

 

Advisor: Prof. Dr. Carlotta Guiducci 
Supervisor: Kevin Keim (kevin.keim@epfl.ch) 

Type of work: 20% study of component specifications, 40% assembling, 40% experimental work 

Duration: 3 month 

Required background: electrical engineering, micro engineering, biology, physics or similar 

Figure 1: SEM micrograph of deterministic lateral 

displacement post, connected to apply electric fields. 
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