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State-of-the-art in implantable sensors

LICOX Brain Tissue Oxygenation Monitor

Eversense, Senseonics: 90 days Integration Neurosciences: 7-14 days
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Spinal cord injury statistics and facts

2.5 millions worldwide Demographic
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Nanocomposite-based flexible biosensor
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Fabrication, in vitro, ex vivo tests
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Conductive traces and //
contact pads patterning

WE-RE-CE patterning
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Reliability issues > opportunity!
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0D in Astrocyte Medium 0™ Prevent & Disrupt Biofouling!
—-1D
Nonspecific Macrophage -
: Immune cell o2 Fibrous
protein ® infiltration ® activation & encapsulation
adsorption fusion

Strategy: Use Active and Passive Approaches

36 37 38 39 4 4l » Active anti-biofouling
Time [1000 s]
3D Printed Biosensor + On-demand
+ Perpetual
+ Prophylactic or rescue
removes delays . .
biofouling . biofouling - Energy input required
CLEARING ) o )
BIOSENSOR + Passive anti-biofouling
Slope = -17.7%/D Active Anti-Biofouling Passive Anti-Biofouling + Automatic
(Magnetic Microactuators) (Nanotexturing) + Del ays foulin g

- Limited lifetime
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Active anti-biofouling strategy

e 120 40 Hz for 5 min
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Yang et al., S&A:B, 2018
Dynamic responses of microactuators
Removing blood clot obstruction

Large amplitude actuation for self-cleaning

1 Pristine biosensor
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Towards self-clearing biosensors

Printed Biosensor on Stability of Biosensor CV vs. Actuation Time
Magnetic Actuator «— After Actuation o in PBS-BSA
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Questions?

BE COMPLETELY HONEST AND TELL US WHAT
YOU THINK OF THISPRODUCT THAT WE'VE
SLAVED OVER NIGHTS AND WEEKENDS
WITHOUT SLEEP OR A SALARY BECAUSE WE
THINKIT'S SUCH A COOL IDEA.
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