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Research Questions

Introduction

SSTDR

e Spread-spectrum time-domain reflectometry
(SSTDR) measures transmission and reflection of
signals over many frequencies

e Can an implant rupture be detected using SSTDR?
e How much silicone needs to leak to be detectable?

Implant & Mold Equipment

Measurement Procedure

e Breast mold filled with canola oil

e Silicone breast push-up
e Syringe through center

e Plastic wrap covering syringe and

push-up

o Prevents silicone falling

e Syringe filled with silicone caulk

e 2 broadband antennas

Methods

e Started at O cc

e Added 2 cc of silicone caulk

e Measured, repeated until 20 cc

e At 10/20 cc, moved syringe
around to increase variability

e Other measurements included
adding oil, changing implant
location, and moving antennas

Breast mold with simulated

Keysight's device Simulated breast implant

e Keysight's device for SSTDR o SSTDR

e SSTDR i1s being researched as a method to detect
breast cancer that is low cost, non-intrusive, and

implant leakage
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Silicone Breast Implants

e Ruptured breast implants can cause: swollen
lymph nodes, morning sickness, night sweats, and

other health complications [2]

e The standard diagnosis for a rupture requires an

MRI machine, which is expensive and time
consuming

e The body naturally creates a “capsule” of scar

tissue around the implant [3]. Around 75% of % 025 /\J\\ . Srnalle.r effect than the silicone tests, affect measurements?
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Discussion

Conclusions

e The change 1s more significant than

e A baseline test is needed

Next Steps
e Because implants are typically behind
the pectoralis muscle, can our target
frequencies penetrate the muscle?
e Can in-capsule ruptures be detected?
e How much does placement of implant

other domains?
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