
Preliminary Results:
Pilot Clinical Study for Musculoskeletal Pain

Signal Relief is a general wellness product and is intended to help promote physical activity
and a healthy lifestyle. Signal does not claim to treat, cure, or diagnose disease.

THE CHALLENGE:

In 2019, the National Center of Health
Statistics reported that 20.4% of adults in
the United States have chronic pain and
7.4% have high impact chronic pain (pain
that limits life or work activities).1 First-line
therapy for chronic pain includes the use
of over-the-counter analgesics such as
acetaminophen and ibuprofen or COX-2
inhibitors such as celecoxib. When these
treatments are in- effective in managing
pain, opioids have dominated the
treatment paradigm. In a recent survey,
22.1% of adults with chronic pain reported
using opioids over the past three months.2

The Center for Disease Control (CDC),
estimate that 136 deaths occur each day
in the United States due to opioid
overdose.3 Beyond the human toll, the
economic impact of opioid addiction was
estimated in 2017 to cost the United
States $1,021 billion a year, according to
the Center for Disease Control.4

There is a need for safe and effective
non-opioid options for pain management.
Nanotechnology and nanomaterials have
the potential to offer a non-pharmacologic
option without the adverse effects of
systemic use.5 The Signal Relief patch
contains no drugs, wires, or batteries.

NANOTECHNOLOGY:
NANO-CAPACITORS

Nanotechnology utilizes materials at a
nanometer scale. For perspective, the
nanoscale is one thousand times smaller
than the microscopic scale and one billion
times smaller than the world of meters
that we live in (Figure 1). A capacitor is a
device that stores electrical energy in an
electric field. It is a passive electronic
component with two terminals that are
close together but do not touch with non-
conductive/dielectric material in between
(Figure 2). Unlike standard capacitors with
only two conductive plates, the Signal
Pain Patch uses arrays of billions of
nano-capacitors embedded in a dielectric



binder material to create a thin, flexible
patch (Figure 3 and Figure 4).



HOW THE SIGNAL PAIN PATCH USES
NANO-CAPACITORS

These arrays interact with the tiny
electrical signals from the body’s nervous
system that are generated when the body
is in pain. The energy from these pain
signals is collected by the patch via a
process called Neuro Capacitive
Coupling. Capacitive coupling is the
transfer of energy within an electrical
network or between distant networks by
means of displacement current between
circuit(s) nodes, induced by the electric
field. Displacement current density has
the same units as electric current density,
and it is a source of the magnetic field just
as actual current is. However, it is not an
electric current of moving charges, but a
time-varying electric field (Figure 5).

Nano-capacitors in the Signal Relief Patch
exploit the body’s natural electromagnetic
field by emitting and absorbing electro-
magnetic energy. Thereby, the intensity of
the pain signals reaching the brain is
reduced, effectively relieving the pain.

This is not the first time that manipulation
of neural electrical activity has been used
to treat pain. TENS (Transcutaneous
Electrical Nerve Stimulation) is an
FDA-approved treatment that works by
blasting the nervous system with a static
sensory white noise which is used to
drown out the pain message or distract
the brain from sensing pain.6 The
nano-capacitors function in a seemingly
opposite direction. These nano-capacitors
allow the absorption of energy which
results in a decrease in pain messaging to
the brain, resulting in attenuation of pain
sensation.7



STUDY PARTICIPANTS

● 32 subjects (23 female/9 male)
with at least a moderate level of
chronic musculoskeletal pain per
Visual Analog Scale (VAS)

● Average age 62.5 years (30-86)

WHAT WE MEASURED

PRIMARY ENDPOINT

● Participants who achieved at least
a 30% reduction in pain were
considered a response. (7-day
study period)

SECONDARY ENDPOINTS

● Proportional change in
subject-reported Brief Pain
Inventory (BPI) & Pain Interference
Scores (PIS) from baseline to the
end of study.

● The change in subject-reported
daily use of medications for pain
management.

TYPES OF PAIN INCLUDED

● Shoulder
● Knee
● Neck
● Back
● Hip

RESULTS – PAIN

RESULTS – PAIN MEDICATION



CONCLUSIONS

 Results indicate that the Signal Relief
patch may provide a drug-free option for
general musculoskeletal pain. The overall
reduction in VAS pain, brief pain inventory,
pain interference scores and medication
use are very promising. While ‘placebo
effect’ is highly variable and difficult to
quantify, we do not believe our results are
attributable to a significant ‘placebo
effect’. Open label placebo (OLP), long
term studies have not demonstrated this
magnitude of pain reduction and
decreased medication use.8

Opioid use for pain treatment dates to the
mid-1800s in the United States—but the
risk of dependency was recognized even
then. Dosage and treatment duration can
play a role in a patient's likelihood of
experiencing opioid addiction, although
studies show that even short-term use of
opioids can lead to misuse.

20% of patients continue to use opioids 3
months after surgery.9

29% of patients prescribed opioids for
pain will eventually misuse them.10

Due to the routine use of opioids post
operatively, and the potential for abuse
and addiction, we have planned our
pivotal clinical trial to evaluate post
operative pain. Additionally, we will do a
randomized controlled design evaluating

standard of care with and without placebo
patch.
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