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2nd Phase Prototype Development of Innovative Analytical Instrument 

 
Overview 
As the 2nd phase in developing a portable and affordable flow cytometer, the starting point is the 1st 
phase prototype. The deliverables from our sponsor are to reduce cost by optimizing the component 
design, to improve software interface, to maintain functionality, and to reduce size by building up a 
neatly assembled 2nd phase prototype. 
 

Objectives 
 Research less expensive substitutions for photomultiplier tubes and laser 

 Upgrade the data acquisition methods 

 Consolidate the power supply for major components 

 Integrate a more user friendly software 

 Optimize the space and build up a more compact prototype 
 

Approach 
 Research competitor’s products, existing lasers, power supply and other components 

 Discover substitutions to laser based on the intensity and application, photo detection device based 
on its sensitivity, power supply based on voltage needs, and data acquisition device based on 
sampling rate 

 Combine the performance with the factor of cost and feasibility at this phase, propose the best 
option 

 Test the performance for each individual component replaced 

 Create the new assembly design in Solidworks to maximize the usage of space 

 Get design reviewed by sponsor and make changes accordingly 

 Fabricate the aluminium case and assemble all components based on new design 

 Document the promising upgrades, unrealized in this phase, for future work 
 

Outcomes 
 Replaced 2 of 3 photomultiplier tubes with silicon 

photodiode, bringing down cost by 85% for each 
detection modulus 

 Designed and built a more functional and portable 
casing, reducing size by 52% 

 Proposed a more user friendly software 

 Proposed and document the promising LED option 
for future implementation 

 Proposed and documented a more advanced data 
acquisition method 

 Reduced total cost by 33% 
 

 


