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Severe TBI is a critical, worldwide, public health and socio-economic problem. It is a major cause of mortality among 
injured soldiers and civilian young adults, contributes to lifelong disability for its survivors, and has been identified as 
a significant health issue for service members and veterans1. There are more than 5 million people in the USA with 
TBI related disability, and the incidence of TBI, world-wide, is rising2.  
 
Our goal is to develop a portable, single source, single probe, single interface device, single display, multimodal brain 
monitoring system for TBI. We have developed the modalities indicated for severe TBI (intracranial pressure (icP), 
intracranial EEG (icEEG), intracranial temperature (icT), brain tissue oxygen (PBTO2) and cerebral blood flow (CBF)) in 
a brain implantable device called the NeuroProbe with a target diameter, which is equivalent to, or smaller than, 
current probes.  
 
We are developing a single interface device called the NeuroLink to acquire scalp EEG and digitize and transmit the 
multi-modal data acquired by the NeuroProbe and NeuroLink. We are also developing a display unit called the 
NeuroMonitor to display the acquired multimodal data in a synchronized real-time manner. We call the composite 
solution created by the NeuroProbe, NeuroLink, and NeuroMonitor devices the NeuroProbe Solution. This 
innovative solution allows integration of the data from multiple intracranial physiological parameters through a 
standard small tablet creating a simple single end-to-end solution from sensors to multimodal data display in an 
otherwise fragmented and complex domain thus broadening its application beyond the quaternary referral center 
and into the field and pre-hospital setting.  
 
The technological development of the NeuroProbe Solution dramatically expands the capabilities of existing icEEG 
depth electrodes developed at Yale University3. The key innovations of the NeuroProbe Solution, developed through 
collaboration of Yale’s School of Engineering and Applied Sciences and the Departments of Neurology, 
Neurosurgery, Lab Medicine, and Comparative Medicine at the Yale School of Medicine, are:  
 
1. Integration of multiple physiologic sensors on a single intracranial probe (NeuroProbe)  
2. Simplification of NeuroProbe to allow placement at bedside or military field facility 
3. Development of a portable multimodal interface device (NeuroLink) which can store and relay digital data 

acquired simultaneously by the NeuroProbe sensors to a proprietary monitor as well as commercially available 
monitors 

4. Development of a small (iPad sized) portable monitor (NeuroMonitor) to display multimodal data 
 
In future work we will integrate biosensors to allow sensing of neurochemistry on the NeuroProbe, allowing 
expansion to neuromonitoring in epilepsy. In related work we are developing solutions for the wireless transmission 
of intracranial EEG, and focal brain cooling. This presentation will discuss the different neurotechnology initiatives 
with a primary emphasis on the NeuroProbe Solution.  
 
 
 


