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Overview 
Blood clots (or thrombi) are healthy mechanisms utilized by the body to stop 

interior bleeding but can sometimes break away (or embolize) and reform to a 

different region of the body where they can constrict blood vessels. These clots can become very 

dangerous if logged in the brain vessels and capillaries. If detected in time, surgeons typically try to 

remove these clots; however, have noticed these ischemic clots are significantly harder to remove than 

others. An engineering system must be developed to study these blood clots and techniques to remove 

them safely and effectively. 

 

Objectives 
The goal for this project was to design a fully functioning flow loop to simulate in-vitro blood clots. The 
difficulties in designing this flow loop was to perfectly mimic the biological environment in the brain and 
the many biological factors pre 
 

Approach 

● General information for the project and its need were obtained by the sponsor, Bryan. 
● Professional BME journals were reviewed to acquire biological factors needed to produce this 

system in-vitro. 
● Computer codes were needed to power the various electrical driven components of board such as 

the Arduino board, flow sensors, ball valves, and pulsatile motor. 
● A CAD model was created for the chamber on the flow loop in which the blood vessel will be 

placed. 
● A final prototype of the flow loop was created in which the components were connected 

permanently to the platform. 
● Testing of the flow loop was conducted to test for leaks and issues in the design 
● The results of the flow loop were validated based off the measurements we received from the flow 

sensors. We could match the conditions of the loop to our biological bodies by adjusting certain 
conditions in the coding. 

 

Outcomes 

● This project offers the Penn State BME 
department an easily adjustable blood clot 
testing system in which further research 
and collaboration with the Hershey Medical 
Center can be conducted 

● The flow loop offers a new approach to the 
testing of in-vitro blood clots through 
vessels which may open doors for further 
research, given a larger budget, this project 
has potential to change how blood clot 
testing is done and offer new/effective 
ways for the removal of these clots 


