
Objective:
Increase success rate of

suture passing by
reducing friction in

needle path and
required puncture force
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Surgeons reported suture
passer failing to puncture
tough rotator cuff tissue
during procedures, wasting
time in the operating room.
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Friction Testing on Two Needles
Coated with Dykem

1. Lower Jaw Redesign

0.20"

Fall 2024 Prototype Maximized radius of
curvature 

Spring 2025 Prototype
More space for
needle entry 

2.  Needle Sharpening
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Front View: Needle
sharpened to diamond
tip, less successful than

alternatives  
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Force + Puncture Testing

Nitinol Training

Nitinol can be trained to change
shape at specific temperature.

1. J-Path in Bottom Jaw

2. Needles Sharpened to 30º-35º

3. 45ºC Trained Nitinol

Dashed requirements need further iteration with
more budget and access to operating room.
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Force Transmission from Handle
Compression to Needle Ejection

increased 215%  

Greater Likelihood of Successful Puncture 


