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Movement 
and Control 

Behavior 

Other Memory 
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Systems-Based Neurotechnology 
for Emerging Therapy 

(SUBNETS) 
 

Restoring Active Memory (RAM) 

Hand Proprioception and Touch 
Interfaces (HAPTIX) 

Revolutionizing Prosthetics 
 

Reliable Neural Interface 
Technology (RE-NET) 

 
 

Opportunities: 

• Physical performance 

• Cognitive capabilities 

• Noninvasive brain-machine 
integration 

The investments to date enable many future paths 
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RE-NET Program aimed at increasing lifespan and 
performance of neural implants 

Brain and nerve implants lose signal over time;  
Surface EMG provides limited information 

Brain/Nerve 
MicroElectrodes 

Surface EMG 
Electrodes 

1: Why do implants fail? 
2: Can we do better? 
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RE-NET Accomplishments 
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Biotic 

Abiotic 

Discovery New Capability 
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HIST program created new tools for studying and quantifying 
tissue changes associated with neural implants 



Interagency agreement between DARPA RE-NET program and FDA Center for 
Devices and Radiological Health (CDRH), Office of Science and Engineering Labs 
(OSEL), Division of Physics (DP) 

DARPA-FDA program goal 

DARPA 
RE-NET 

• Independent 
verification and 
validation of RE-NET 
technology 

Scientific 
community 

• Publications and 
presentations 

FDA 

•Regulatory review 
process 
•Develop standards and 
FDA guidance 
documents 

 

Develop test platforms 
to evaluate the safety 
and reliability of 
neural technology 

Neural Implant 
Laboratory 
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Create neural interface technology that enables trans-radial amputees to control 
and sense state-of-the-art prostheses. 
 

The HAPTIX Vision 

Demonstrate complete HAPTIX system(s) in 12+ month early feasibility trials 

• 1-3 teams 

• Safe, human-ready 

• Robust, user-friendly, suitable for home use 

• Modular, scalable, multi-functional 

Standard of care Revolutionizing 
Prosthetics 

HAPTIX program 
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TA3 
Human Use 
Testing 

TA1 
Electrodes &  
Algorithms 

TA2 
Electronics &  
Packaging 
 

Pre-submission processes and 
outcome metric development 

Safety testing, IDE processes, and 
outcome metric validation 

Notional HAPTIX Program Plan 

Electrode and algorithm 
development  

Signal processing,  
motor decoding, and sensory 

encoding algorithm refinement 

System optimization Technology development System integration, packaging, 
 and functional validation 

Algorithm 
optimization 

Conduct human 
testing 

Advanced 
Studies Base period 

(up to 18 months) 

Down Select 
ACAs 

Option period 
(up to 18 months) 

ACAs 
Down Select 

Phase I (18 months) 
Component Level Development 

Phase II (30 months) 
System Level Integration &  

Safety Testing 

Phase III (12+ months) 
First-in-field  
Human Trials 
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ElectRx – a new prescription for health 
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Control electrical signaling in peripheral nerves for 
desired cellular, organ, and immune outcomes 

throat 

bladder 

heart 

lungs 

GI Tract 

kidneys 

spleen 

stomach 

Goal: Rapid and local measurements, stimulation, and modulation of peripheral 
nervous system through electricity to impact broad classes of health outcomes 

Diverse inputs to tune 
bioelectric state: 

• Electric 
• Optical (light) 
• Mechanical (ultrasound) 
• Chemical (small molecule) 
• Location 

Fate Muscle repair, recovery 

Function Treatment for sepsis 

Immune 
Outcomes 

Replace antigen vaccine 
boosts with electrical boosts 

Prevent cytokine storm/over-
reactive immune response 

Applications 

Nature 2002, 420:453 

pennmedicine.org 

GlaxoSmithKline 
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