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Overview 
The purpose of this project is to develop a microscopic 
acoustic fluidic device to be used for precision 
therapeutics achieved by sonication of nanoparticles with 
ultrasonic waves causing them to expand and burst, a 
phenomenon observable by optical microscope. The 
development of this device is achieved through the use of an acoustically proficient material, constant 
flow over the entire device through an inlet and outlet, and a transducer to send the ultrasonic waves 
through the device. Preferred specifications to be considered are an acoustically neutral material, the 
ability to disassemble the device, and an inlet and outlet port for flow. The results of this project will 
provide a device to visualize and have an impact in determining the driving factor of the expansion of 
nanoparticles. 
 
 
Objectives 
The device will be capable of introducing particles through inlet and outlet, then sealing these particles 
away and withstanding sonication by an ultrasound-probe. Ideally the device will be less than 2 cm 
thickness and made out of a material that contains acoustic characteristics. Our hope is that this device 
will be able to be used multiple times, allowing for particles to be added and removed after sonication 
and characterization of the particles. 
 
 
Approach 
• Discussed customer needs with sponsor 
• Develop concepts based on customer needs 
• Used an AHP matrix to identify which concepts to follow through with 
• CAD model creation: Prototype one 
• 3D print prototype one 
• Identify problems and fitment issues with first prototype 
• Adjust CAD models based on issues found with first prototype 
• Send CAD models out for quotes, machined final device 
• Device Assembly, tested sealing, visualization 

with microscope 
 
 

Outcomes 
The final prototype produced will allow for the 
sponsor to further the research in his laboratory. The 
prototype will enable the Medina Group to view the 
affects of ultrasonic waves on the particles. 
Additionally, the device will allow for the group to 
view the possible uptake of the burst particles’ 
contents by cells within the device.  


