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MECH 493 project: Artificial mosquito bite 

Background and research goal 

Recent developments in microelectromechanical systems have enabled the 
micromachining of new structures, such as microneedles for biomedical 
applications (Fig. 1) [1]. It has been shown that the insertion of such needles 
into skin can be painless [2]. 
On the other hand, there exists a well-developed needle insertion method in 
nature, frequently employed by mosquitos. The Mosquito inserts its 
“fascicle” painlessly into the skin of humans or animals, where it interfaces 
with blood vessels in order to extract blood.  
If would be beneficial to apply the methods of the mosquito to 
micromachined structures in order to develop highly efficient biomedical 
technology.  
The goal of this project is the instrumentation of micromachined structures 
for efficient insertion into skin in order to extract blood. This will require a 
good understanding of the mechanical principle that enables mosquitos to 
insert the fascicle deeply into skin; and this will require an answer to the 
question how mosquitos select the target site of their bite in order to hit a blood vessel.   
 

Tasks to be performed by the student 

1) Literature review on the mechanics of a mosquito bite 
2) Development of a concept for artificially performing a mosquito bite 
3) Construction of a prototype system for an artificial mosquito bite 
4) Testing of the system and optimization of the operational parameters 
 
Facilities and team 

The student will work closely with Prof. Stoeber’s PhD student Sahan Ranamukhaarachchi, who has extensive experience 
with needle fabrication and needle insertion into soft tissue.  
We have sample tissues for insertion tests, and force and image capture capabilities. Our team has experience in the 
fabrication of very small needle structures [1] that might be useful for this project. 
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Figure 1: Micromachined metal 
microneedles, 450 µm high [1]. 


