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Concept Description

Problem Statement
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Prenatal complications are prevalent in low- and middle- income
countries (LMICs) since healthcare personnel capable of
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 Device must consider the safety and comfort of the patients During the design phase, a question of whether two perpendicularity indicator legs were sufficient, or if a third leg
and operators during scanning was necessary. A curvature analysis was performed to quantify the loss in angular resolution by approximating
 Device must not interfere with ultrasound functionality perpendicularity with two legs. The analysis showed the resulting angular deviation at maximum curvature was 4
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Key design targets:

* Portability

* Standalone functionality

* Multi-axis motion capability

* Force application

* Adaptability to patient geometry

Additionally, the team would be able to design a stiffer frame for the
probe to attach to via the springs to reduce the amount of deformation.
Lastly, the team could explore other ways of solving the problem using
electronic sensors and robotics.

Manufacturing

The main manufacturing method used for this prototype
was 3D printing to allow for rapid prototyping between 7_
iterations. In the initial design, the team divided each &,
subsystem for CAD modeling and printing among —
individuals: the probe mounting fixture with the detent
mechanism, the constant force spring fixture, and the
carriage, pulley, and frame system. After switching designs,
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Design features:
* Constant force spring system
 3D-printed probe mount
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. Figure 1: Testing the Frame . _ -
* Parallel pulley and rail system Design on the Mannequin the team again mostly 3D printed the individual parts. The

B Elastic harness ) perpendicularity rods were machined from stock. 8 )
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