
Contents lists available at ScienceDirect

Journal of Neuroscience Methods

journal homepage: www.elsevier.com/locate/jneumeth

Interfacing with the Peripheral Nervous System

This Special Issue is dedicated to the development of the peripheral
nerve interface (PNI). Fifty years have passed since the first clinical
implementation of a PNI in humans, and just ten years have passed
since the launch of the Defense Advanced Research Projects Agency
(DARPA) Reliable Neural-Interface Technology initiative (RE-NET). In
this past decade, the pursuit of a more reliable means to communicate
with the peripheral nervous system has evolved into a vast multi-dis-
ciplinary effort, confronting surgical, medical, engineering, and soft-
ware challenges while catalyzing rapidly maturing technologies. The
span of this work is reflected in this Special Issue; we have compiled
reports of new electrode technologies (Elyahoodayan et al., 2020; Kim
et al., 2020; Yu et al., 2019), new neuromodulation approaches (Cotero
et al., 2020), advances in wireless integration (Deshmukh et al., 2020;
Sivaji et al., 2019), new implantation strategies (Chapman et al., 2019;
Dingle et al., 2020; Spearman et al., 2020), algorithmic solutions for
signal drift (Davey et al., 2020) and interference removal (Levy et al.,
2020), new modeling approaches (Khadka et al., 2019) and even whole-
system level results showing a PNI prosthesis in the field (George et al.,
2020). Many of these reports are the products of ongoing DARPA pro-
grams for peripheral nerve research and application, revisited here by
Naufel et al. (2020). The Electrical Prescriptions (ElectRx) program
focuses on nerve engagement to treat clinical disease. The Targeted
Neuroplasticity Training (TNT) program concentrates on pairing nerve
stimulation with training to facilitate the rapid learning of new skills.
The Hand Proprioception and Touch Interfaces (HAPTIX) program de-
velops resources for motor control and sensory feedback to and from
prosthetics via PNI technologies. Together these programs have pro-
vided funding and focus on the challenges of PNI development. The
results are leading to advances not only in technology, but also in
fundamental science, contributing to global efforts outside of the
DARPA purview.

The breadth of research expertise in this field has produced in-
numerable advances but also given rise to a vast degree of wide-ranging
knowledge and diverse approaches. We hope by publishing this Special
Issue to draw attention to these incredible discoveries of the past few
years and to collect in one place a series of best practice re-
commendations as a valuable resource for PNI researchers. Among the
compiled reports are key insights on surgical techniques (Dingle et al.,
2019), on mapping fascicular connections (Thompson et al., 2019), on
identifying dorsal horn neurons (Smith et al., 2020), on blocking
mammalian motor nerves (Bhadra et al., 2020), and evaluating vagal
nerve involvement in gastric stimulation (Ward et al., 2020). In addi-
tion, invited authors present comprehensive reviews on somatic neu-
roprostheses (Raspopovic et al., 2020) and PNI design (Larson and
Meng, 2020), as well as guides on clinical translation (Charkhkar et al.,
2019) and assessment of chronic PNI safety (Shafer et al., 2019).

Despite the rapid and renewed focus on PNI development, and

enormous promise, clinical usage of PNIs remains uncommon for bio-
electric medicine and rare for prosthetic control. Major challenges re-
main to be solved. These include the development of a PNI capable of
functioning for a human lifespan, the ability to selectively target in-
dividual fascicles non-destructively, a completed map of human fasci-
cular anatomy, and others, in addition to various remaining technical
and ancillary obstacles. These hurdles are daunting but clearly sur-
mountable given the tremendous work of the past ten years. Moreover,
the potential good that may continue from this research far outstrips
the effort and funding still required. Millions of patients may soon find
relief from chronic pain, or restoration of function, as a result of the
work published here and yet to come.

We would like to thank the participating authors for their con-
tributions and the Journal of Neuroscience Methods for hosting this
Special Issue. We hope the enclosed articles provide insights and in-
spirations for researchers and practitioners.
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