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DNA and proteins naturally fold into intricate three-dimensional structures, enabling a wide range of essential 
biological functions. Mimicking these natural structuring principles in engineered materials offers immense 
potential, especially in medical technologies. Our lab leverages the distinctive characteristics of soft and 
nanomaterials to create advanced electronic systems with bioinspired architectures, capable of seamlessly 
integrating with living tissues, medical robotics, and other dynamic systems for applications in biosensing, 
drug delivery, and therapeutics. This presentation will explore key innovations including: i) 3D folding of 
monocrystalline silicon at microscales for high-precision strain sensing; ii) skin-like sensory robots for 
electronic implants; iii) automated, digital drug delivery systems; and iv) a wireless wearable system that 
leverages AI and near infrared light for continuously measuring deep-tissue mechanics. These efforts aim to 
enhance our understanding of the interface between heterogeneous materials, paving the way for 
unconventional integrations of bioelectronics to advance healthcare.
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