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Background 
Brain and mental health disorders such as Parkinson’s disease, obsessive-compulsive disorder and 
depression affect millions worldwide and are the second-leading cause of death. Diagnosis and treatment 
today rely on subjective reports, episodic exams and standardized protocols, leading to delays, 
uncertainty and years of patient suffering. Promising therapies such as deep brain stimulation are limited 
by their inability to detect, respond to and control symptoms in real time. There is a clear opportunity to 
engineer smarter systems that continuously monitor brain and body signals and deliver precision 
therapies. 

The Big Idea 
Create intelligent human-machine interfaces that integrate wearable and implantable systems with AI to 
provide real-time monitoring, adaptive interventions and scalable precision care for neurological and 
psychiatric disorders. 

Why does this matter? Faster, more precise monitoring and treatment can reduce suffering, prevent 
disability and lower health care costs. 

What will you do? Our platform will link brain and body signals with advanced AI to deliver precision tools 
that detect symptoms, adapt therapies and scale care. 

How will you do it? We will integrate sensor design, adaptive stimulation and AI modeling with clinical 
translation to provide continuous, precise monitoring and therapy that is scalable beyond the clinic. 
Lightweight, comfortable wearables, including devices such as SmartSleeve, SmartVest and 
SmartHeadband, integrate multiple sensors to continuously track physiological and behavioral changes, 
enabling at-home monitoring and faster clinical decisions. For personalized neuromodulation, we are 
developing SMART-DBS, a wireless, closed-loop brain stimulation platform that adapts in real time to 
patients’ neural and behavioral states while supporting long-term home operation. Real-time AI systems 
analyze data to identify symptoms, assess severity, provide support and guide interventions. Knowledge 
gained from detailed invasive recordings in a small patient cohort is distilled into algorithms for 
non-invasive wearables, extending precision care to larger populations. 

Impact 
This work will transform neurological and psychiatric care from reactive and one-size-fits-all to 
personalized and precision-based. It will uncover fundamental brain-behavior insights, fuel collaborations 
and accelerate FDA-approved therapies. Penn’s integrated team of neuroengineers, neuroAI experts, 
clinicians and neuroethicists, alongside medtech partners, ensures rapid translation from lab to patient 
care. 
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