
Thin-Film Electrodes Show Potential 
for Transforming Neurosurgery
Author: Dave Rosa, President and CEO, NeuroOne 
Medical Technologies Corporation



Contents

Introduction

Breakthrough Technology’s  

Potential Applications

Checklist of EVO Advantages

Stakeholder Benefits

Treating Drug-Resistant  

Epilepsy Patients

Spotlight on Epilepsy Market

Other Promising Applications

References

1

2

3

4

5

5

6

7



Recent advances in thin-film technology offer a less invasive and more cost-effective solution 
to enhance neurosurgery for people with neurological brain conditions, including epilepsy. 
Building and improving upon old and innovative technologies that have been in use for  
decades, this significant medical transformation is poised to hit the market.

In the 1950s, Drs. Talariach and Bancaud developed a new methodology called stereoelec-
troencephalography (sEEG) to place depth electrodes into burr holes drilled into a patient’s 
skull rather than performing a craniotomy to place cortical electrodes. The less invasive 
implant procedure of sEEG electrodes compared to cortical electrodes had been shown to 
have a lower morbidity.1  

While sEEG allowed for a better understanding of the deep brain structures, cortical  
electrodes could cover large continuous areas of the cerebral cortex or surface of the brain 
to obtain a holistic view of the neural network. In addition, there have not been any major 
changes to the manufacturing process or the materials used in any commercially available 
electrodes. 

Today, the potential benefits of the latest patented thin-film technology are significant. 
EVO™ Cortical Electrodes (EVO), the first FDA-cleared thin-film flexible electrodes for  
recording, monitoring and stimulating brain tissue for up to 30 days, have demonstrated  
a reduction in the brain’s immunological response,2 potentially improving patient comfort3 
and reducing signal artifacts.4
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“I’m looking forward to seeing the NeuroOne thin-film electrode technology  
become widely available clinically. The flexible thin-film substrate is light years 

ahead of existing technology that is used clinically, and fundamentally much safer 
than current grids which use manufacturing processes that are easily 30 years out 

of date. The NeuroOne manufacturing process should be extensible to diverse  
areas in neuromodulation such as deep brain stimulation and spinal cord  

stimulation. One can imagine this platform technology soon being used to create  
patient specific electrode configurations to treat a host of diseases/disorders.”  
– Kip Ludwig, Ph.D., Associate Professor of Biomedical Engineering Adjunct 

Faculty of Neurological Surgery, University of Wisconsin

Breakthrough Technology’s Potential Applications

EVO utilizes advanced technology to reliably generate high-density electrode arrays that 
may be customizable per physician request. The flexible design should allow a less  
invasive placement onto the brain instead of the large craniotomy method used by currently 
available silicone electrodes. Furthermore, the potential to manufacture microelectrodes to 
significantly increase the resolution of brain recordings may enable the usage of powerful 
computing techniques, such as machine learning and artificial intelligence (AI). 

NeuroOne Medical Technologies Corporation (NeuroOne) anticipates that the replacement 
of current silicone electrodes with polyimide substrate electrodes for the acquisition of  
intracranial electroencephalography (iEEG) could provide enhanced clinical electrophysio-
logical value with reduced cost.5  Because of its potential for minimally invasive placement, 
along with its single tail design, EVO may mean fewer post-procedure complications and 
should reduce the risk of infection.6

This is a significant improvement over current, commercially approved silicone electrodes, 
which are heavier and thicker than the new thin-film electrodes and are generally  
handmade, making them costly and time-consuming to manufacture. The silicone base of 
existing electrode technology does not optimally conform to the brain as well as thin-film 
polyimide material.7  Existing electrode technology is also limited in its ability to increase the 
recording resolution due to the signal artifacts caused by the swelling in the brain.8  In  
contrast, new polyimide thin-film technologies may provide higher resolution recording for 
more advanced clinical applications.9 
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NeuroOne expects thin-film electrodes to have clinical applications in epilepsy surgery,  
Parkinson’s disease, dystonia, essential tremors and pain management for failed back  
surgery syndrome. 

NeuroOne anticipates that EVO may also reduce time for diagnosis to provide much-needed 
cost savings for hospitals and patients. In initial pre-clinical non-significant risk clinical  
testing, EVO demonstrated the ability to provide higher fidelity recordings, which allowed 
physicians to identify the affected brain tissue causing seizures in hours versus days.10 

Checklist of EVO Advantages

Thin-film electrode technology shows potential to eclipse current  
commercially approved electrode technologies by:

• Enhancing recording resolution 
• Being capable of stimulating brain tissue during a procedure for  

intraoperative mapping, which is conducted during surgeries to help 
surgeons identify and preserve essential functional tissue.

• Reducing inflammation or being more “brain friendly”
• Using a minimally invasive placement method
• Being implantable to record and identify problematic brain tissue and 

remaining implanted until after ablative treatment is conducted. Leaving 
the device in place both eliminates the need for another surgery and 
supports more precise ablation than if the surgeon were to  
subsequently re-drill and re-insert an electrode for ablation only

3
NeuroOne anticipates that EVO may become the new gold standard when performing 
iEEG procedures.



Stakeholder Benefits

In the near future, EVO is expected to reach the market and generate a number of  
important benefits for key stakeholders:

Patients – The potential for placement in a minimally invasive manner of the device could 
be more appealing in the same way that percutaneous valve surgery is more attractive 
than open chest valve surgery procedures. Epilepsy patients, for example, have been 
reluctant to agree to surgery to treat their epilepsy due to the invasiveness of the  
procedure, risk of infection, long hospital stay and uncertain success rate. In addition, 
there’s potential to improve comfort during the surgical procedure and post-surgery due 
to the product being 8 times lighter and 7 times thinner than silicone electrodes.

Surgeons/Physicians – This technology could provide enhanced clinical  
electrophysiological value with decreased immunological response, reduced cost and  
potentially lower infection risk.11 In addition, the thin-film characteristics of the electrode 
may allow for less invasive surgery as discussed previously. Also, the electrode contacts 
may be scaled down in size, improving the ability to increase resolution, as well as  
customize electrode configurations to meet physician requests. Furthermore, the  
potential to significantly increase the resolution of brain recordings may enable the  
usage of powerful computing techniques, such as machine learning and AI.

Payers – NeuroOne technology addresses a significant opportunity to lower costs. As 
noted above, EVO remains implanted until after ablative treatment is conducted. Leaving 
the device in place both eliminates the need for another surgery and supports more  
precise ablation than if the surgeon were to subsequently re-drill and re-insert an  
electrode for ablation only.

Medical Device Manufacturers - This technology represents a significant improvement 
over current, commercially available silicone electrodes that require manual labor to  
manufacture. 
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Treating Drug-Resistant Epilepsy Patients 

Epilepsy affects three million people in the United States, and one-third of patients  
continue to have seizures despite taking medications.12  Resective epilepsy surgery  
can provide a cure if the brain region generating seizures can be accurately localized 
and resected, while responsive brain stimulation can provide palliation if electrodes  
are accurately targeted. iEEG monitoring is often required for localization of  
epileptogenic brain. 

About 30% to 40% of people with epilepsy are candidates for epilepsy surgery but only 
3% undergo surgery.13  
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Spotlight on Epilepsy Market 

Currently, an individual with epilepsy is typically treated with medications. If the  
pharmacological therapy is not successful, the patient may then undergo an invasive surgical 
procedure to help identify the areas of the brain that are causing the seizures. This  
procedure, known as iEEG, is the practice of recording electroencephalographic signals via 
cortical or depth electrodes. After the diagnostic procedure, a second therapeutic surgical 
procedure is performed to treat the seizure onset location. The success rate of seizure  
freedom after surgery ranges between 30% to 70%, depending upon the seizure location 
and surgical treatment.14  

Because of the invasiveness of a craniotomy, neurosurgeons that perform epilepsy surgery 
predominantly use sEEG electrodes because they can be placed less invasively through a  
stereotactic procedure.15  There are clinical scenarios where implanting cortical electrodes 
and sEEG would potentially provide a more complete map of the brain by obtaining  
recordings from the surface and deep structures of the cortex.16

Combining EVO with sEEG electrodes in an epilepsy surgery may allow better localization of 
the seizure focus due to both surface and depth recordings. 

The FDA has provided clearance for EVO to record brain activity and stimulate brain tissue 
for up to 30 days. The flexible, light-weight electrodes also have the potential to improve 
patient comfort17  during and after the surgical procedure due to a reduction in the brain’s  
immunological response.18  



Despite the importance of iEEG, the FDA market-approved technology for clinical use has 
remained essentially stagnant due to its inherent limitations, as mentioned above. Given its key 
advantages, NeuroOne anticipates that minimally invasive EVO will be used in 25% of sEEG  
surgeries by 2025. Neurosurgeons that perform epilepsy surgery predominantly use sEEG  
electrodes because they can be placed less invasively through a stereotactic procedure.19 

Other Promising Applications

The NeuroOne sEEG Depth Electrode is designed to eliminate the need for removal of the  
skull plate altogether, while enabling access to deeper regions of the brain. Like the cortical  
electrode, the depth electrode is designed for recording, monitoring and stimulating brain 
tissue. However, this procedure typically uses a robot that drills tiny holes through the skull and 
into the brain, through which the electrode is guided and implanted.

This technology has great applications in the indications NeuroOne is currently working on, but 
there is substantial interest in AI and brain-machine interfaces as well. As the clinical indications 
become even more challenging, the ability to make much smaller contacts and electrodes will 
become a critical part of the solution.

Rx Only
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