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Abstract

Implantable medical devices and tissue—device interfaces often fail due to poor adhesion,
mechanical mismatch, and fibrotic encapsulation. This talk introduces a new class of bio-adaptive
adhesive and anti-fibrotic interfaces designed to establish stable, long-term integration with wet
and dynamic organs. By combining soft hydrogel adhesion chemistry, immune-informed material
design, and organ-specific mechanobiology, these interfaces create rapid covalent bonding while
actively preventing fibrosis across the gastrointestinal tract, peripheral nerves, cardiac tissues, and
other organs. This platform enables long-term sensing, stimulation, drug delivery, and therapeutic
modulation without sutures or rigid fixation, addressing long-standing challenges in biomedical
implants and soft bioelectronics. Together, these advances point toward a generalizable strategy
for creating fibrosis-free, mechanically compliant, and biologically harmonious medical technologies,
opening new opportunities for organ repair, neuromodulation, and regenerative therapies.
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