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Problem Statement

● The inverted fluorescence microscopes in the BME teaching labs have stages 

with manually controlled knobs

● Manual knobs can make finding or moving the sample hard

● Many motorized microscope stages are expensive
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Background
● The BME Teaching labs have two microscopes, Nikon Eclipse 

Ti-U and the Olympus IX71

● Nikon Elements Basic Research is an imaging software 
capable of processing, measuring, and analyzing images

● The integration of a motorized microscope stage makes 
collecting this data easier and more time efficient, and allows 
for automated imaging and stitching.
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Product Design Specifications
● Movements of the stage must be motorized, and should be able to be 

controlled by joystick or computer software.

● Detachable.

● Should be able to perform automated imaging and stitch images together.

● The resolution should be 1-10 microns in x and y direction.

● There should be a fast and slow mode for the joystick.

● Should be powered by a wall outlet, with an on-off switch.

● Must be less than $100.
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Competing Designs

● Research Projects

● Market Products
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Design 1 - Replaceable Stage

Benefits:

● Customizable
● Not reliant on manual knob

Drawbacks:

● Time Consuming
● Expensive
● Difficult Integration

[5]
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Design 2 - Worm Drive Gears

Benefits:

● Easier to manufacture
● Cheaper parts and assembly
● Easy to take on and off

Drawbacks:

● May fail over long periods of heavy use
● Takes up more space 
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Design 3 - Attachable Gearbox

Benefits:

● Consistent over long periods of time
● Calibration is easy to set up

Drawbacks:

● More difficult to take on and off
● May put strain on the stage over time
● More moving hazards comparatively
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Design Matrix Criteria
In Order of Decreasing Priority: 

● Accuracy - Will the device be effective?

● Cost - Projected to be within $100 budget?

● Detachability - Can the design be easily removed?

● Ease of Use - How intuitive is the design to a user?

● Longevity - What is the expected shelf life?

● Ease of Fabrication - Is it reasonable to fabricate given our resources?

● Safety - Are there any extra risks associated?
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Design Matrix

● After totalling up scores
○ 3rd- Replaceable Stage
○ 2nd- Attachable Gearbox
○ 1st- Worm Drive

● Close between Worm Drive and 
Attachable Gearbox

○ Worm drive ended up winning
○ Better in accuracy and detachability
○ Two of our most important

Charlie Fisher
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Future Work

● Polish off all aspects of design
● Make a material list

○ Already have motors from last year

● Begin fabrication
○ Will 3D print both gears of worm drive
○ Assembly with wiring and motors

● Start writing a code for independent use
● Testing
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