
 
 

Delft University of Technology

Development of Dorsal Root Ganglion (DRG) Multichannel Stimulator Prototype for use in
Early Clinical Trials

Kolovou Kouri, K.; Soloukey, Sadaf; Harhangi, Biswadjiet; Serdijn, W.A.; Giagka, Vasiliki

Publication date
2021
Document Version
Accepted author manuscript
Citation (APA)
Kolovou Kouri, K., Soloukey, S., Harhangi, B., Serdijn, W. A., & Giagka, V. (2021). Development of Dorsal
Root Ganglion (DRG) Multichannel Stimulator Prototype for use in Early Clinical Trials. Abstract from 8th
Dutch Biomedical Engineering Conference (BME) 2021, Netherlands.

Important note
To cite this publication, please use the final published version (if applicable).
Please check the document version above.

Copyright
Other than for strictly personal use, it is not permitted to download, forward or distribute the text or part of it, without the consent
of the author(s) and/or copyright holder(s), unless the work is under an open content license such as Creative Commons.

Takedown policy
Please contact us and provide details if you believe this document breaches copyrights.
We will remove access to the work immediately and investigate your claim.

This work is downloaded from Delft University of Technology.
For technical reasons the number of authors shown on this cover page is limited to a maximum of 10.



DEVELOPMENT OF DORSAL ROOT GANGLION (DRG) MULTICHANNEL       
STIMULATOR PROTOTYPE FOR USE IN EARLY CLINICAL TRIALS 

Konstantina Kolovou-Kouri*, Sadaf Soloukey, Biswadjiet S. Harhangi, Wouter A. 
Serdijn, Vasiliki Giagka 

*Bioelectronics Section, Department of Microelectronics, Faculty of Electrical Engineering, 
Mathematics and Computer Science, Delft University of Technology 

Mekelweg 4, 2628 CD, Delft, The Netherlands  
and 

Technologies for Bioelectronics Group, Department of System Integration and 
Interconnection Technologies, Fraunhofer Institute for Reliability and Microintegration 

Gustav-Meyer-Allee 25, 13355, Berlin, Germany 

ABSTRACT 
Spinal Cord Injury (SCI) is characterized by a disruption of the spinal pathways connecting the 
brain to the rest of the body. This can result in an impairment or complete loss of sensory and/or 
motor functions, depending on the level and severity of the injury. The most common approach 
of attempting motor recovery using neuromodulation has been through epidural spinal cord 
electrical stimulation (eSCS), with or without rehabilitation and robotic assistance¹,².  
Dorsal Root Ganglion (DRG) stimulation is a relatively new neuromodulation treatment, which 
has already been established as a safe and effective treatment for chronic pain. However, its 
application for motor recovery after SCI has remained unexplored territory. A recent study by 
Soloukey et al.³ showed the first promising results using L4-level DRG-stimulation to evoke 
strong and reproducible motor responses in the upper leg muscles of patients with motor 
complete SCI.  
The current work presents the development of a prototype stimulator intended for use in early 
clinical trials for the purpose of further exploring the effects of multi-level DRG-stimulation on 
motor recovery after SCI. The prototype stimulator is created using commercially available 
components, focussing primarily on the safety considerations for the use of the prototype in a 
clinical research environment.  
The prototype allows for access to multiple leads in parallel to facilitate faster, sequential 
stimulation, catering for a maximum of 16 leads at once. The final system is equipped with a 
microcontroller for the programming of the stimulation parameters, a Bluetooth module for the 
communication with external components (Graphical User Interface (GUI) on a local PC) and 
tailored connections to the stimulating DRG-leads. The safety and well-being of the patient is 
set as a first priority, leading to a tailored design and development of the stimulator accordingly. 
Parameters like the patient’s comfort when connected to the device, the safety of the patient 
and the medical personnel with regards to powering the device through the mains, and 
protection from any current or DC voltage leakage, are discussed. The prototype is currently 
undergoing safety evaluation and the complete system design together with these results will 
be presented during the conference.  
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