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Lower Limb Sensory Prosthesis

Walkasins is a prescribed wearable sensory prosthetic device
enabling patients with Sensory Peripheral Neuropathy to
improve walking balance and decrease risk for falls.

Sensory Peripheral Neuropathy and Balance

Sensory Peripheral Neuropathy (SPN) is a type of degenerative nerve disease that frequently affects
mechanoreceptors in the soles of the feet that are responsible for signaling sense of touch, pressure
and vibration, information that is crucial for our control of balance™?3. SPN is a common form of
polyneuropathy, seen in up to 50 percent of people with diabetes? and in a majority of cancer patients
receiving neurotoxic cancer drugs that cause chemotherapy-induced peripheral neuropathies®®. SPN
may also be idiopathic, especially in the older population’. SPN is well documented to be associated
with gait and balance impairments and a higher prevalence of falls in these categories of patients®®
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In individuals with SPN and related gait and balance impairments,
Walkasins can replace part of the lost nerve function that signals
important mechanoreceptor information related to foot contact

with the ground during standing and walking activities.
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Physiology of the Balance System

When a normally functioning adult human stands, walks,
or performs balance activities, the central nervous system
(CNS) relies on three principal sources of sensory information
to perform movements and maintain balance in a safe and
coordinated manner:

Somatosensory System

Signals joint position and touch information
including critical pressure sensation from the soles
of the feet.

Vestibular System (Inner Ear)

Signals how the head changes its linear and angular
motion in any direction. It provides a sense of how
the head is aligned with respect to gravity.

Visual System (Sight)
Helps maintain orientation and upright balance
related to visual cues in the environment.

Contributions to balance control from these three channels
of sensory information are not “weighted” equally and may
change with environmental circumstances. When standing
on a firm base of support in a well-lit environment, healthy
individuals typically rely about 70% on somatosensory system
information, 20% on vestibular system information, and 10%
on visual system information'®. Sensorimotor integration in
the CNS uses these sources of afferent information to ensure

activation of relevant muscles to maintain upright balance
and avoid falling.

In normal balance control, the detection of plantar pressure
occurs through cutaneous mechanoreceptors in the glabrous
skin of the soles of the feet"23. This pressure information

is signaled through cutaneous afferents to the spinal cord,
brainstem, thalamic relay nuclei and onto the somatosensory
cortex of the brain™. The CNS relies on this sensory information
to activate relevant muscles in a well-coordinated manner to
control balance and avoid falling during walking and standing, a
process that is automatic and sub-conscious in normal balance
control.

In individuals with SPN, the ability to accurately sense,
measure and communicate plantar pressure information is
compromised due to afferent nerve damage, often resulting
in poor or staggered gait, which increases the risk of

falls with the potential for serious injury. Although these
patients commonly have intact efferent pathways and motor
function, the inability of their afferent nerves to sense and
signal plantar pressure leaves the CNS unaware of essential
information for optimal balance control.

The focus for the design and development of Walkasins
Sensory Prosthesis technology is on the somatosensory system
and the need to replace plantar pressure sensation in patients
with SPN, thereby helping to improve their balance.

Walkasins’ Lower Limb Sensory Prosthesis: How it Works

The Walkasins System is designed to serve as a prosthesis for the lost sensory nerve function from the

plantar surface of the foot.

Walkasins Receptor Soles detect plantar pressure

which is analyzed and interpreted by a microprocessor
within the Walkasins Haptic Module. The Haptic Module,
worn on the lower leg just above the ankle, provides
directional specific mechanical tactile stimuli
administered by four motors embedded in the Haptic
Module. Walkasins replaces lost plantar sensation

with tactile balance stimuli that modulate cutaneous
mechanoreceptors above the ankle where sensation

Lost foot
sensation causes
unsteady walking,
often leading

to falls.

Walkasins evaluates
balance and delivers
specific sensory stimuli
to functioning nerves
around the lower leg.

remains sufficiently intact. These new balance stimuli

replace lost somatosensory information necessary for

the CNS to maintain accurate sensorimotor control for
balance function.

Minimal instruction is required for patients to benefit from
this new sensory information. Following a brief orientation
session, a majority of patients showed immediate
meaningful improvements in clinical outcomes™.
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Adopting a Care Plan for Patients with SPN Susceptible to Falls

Healthcare providers are encouraged to adopt and implement clinical practice guidelines for fall prevention, such as the STEADI*= 4
initiative developed by the Centers for Disease Control.

The STEADI initiative consists of three core elements, SCREEN, ASSESS, and INTERVENE to help healthcare providers identify and
address patients who are at risk for falling. Below is an outline of how these elements can be applied when addressing fall risk and
balance impairments for patients with SPN who may benefit from Walkasins.

Screen

Regular screening of patient-reported fall history and fear of falling is an important step in identifying
patients at risk of falls.

Screening questions help identify patients who are at high fall risk
and may benefit from Walkasins.

Patient displays or reports:

+ Numbness and reduced sensation in feet? + Reduced or limited mobility?

« Difficulty with balance? - Low confidence, fearful, afraid, or worried about falling'™?
+ History of falls?

SPN patients are 15 times more likely to experience an injurious fall®.

Assess

SPN is a specific fall risk factor which, along with evaluations of gait and balance, may suggest a Falls Plan of
Care be developed and interventions implemented.

Assessment of risk factors and previous treatments may suggest further
interventions are warranted.

Assess and evaluate the following:

+ Impaired gait and mobility are observed, leaving - Patient expresses willingness to use the device.
the patient at high risk for falls and injury.

+ Patient has sufficient strength and the capacity
to safely use device.

V\éqlkasins may be considered appropriate for patients as described
above.

Intervene

Interventions, devices, and treatments to address the identified risk factors should be implemented to help
mitigate high fall risk and improve safety.

Prescribe and incorporate Walkasins as an intervention to reduce fall risk.

Directly targets the root cause of lost sensory nerve function:

- Other treatment interventions for balance + Using sensors, microprocessors, and an adaptive
impairment, including canes, walkers, and balance algorithm, Walkasins detects and signals sensory
training are compensatory and do not address the information directly replacing critical afferent input.
root cause for increased fall risk due to SPN. + Walkasins assists individuals by actively improving

their gait and balance function and reducing fall risk.

Walkasins is an evidence-based intervention, which aligns with the STEADI initiative for
reducing fall-risk.



Indications for Use

Walkasins is an external lower limb sensory prosthesis intended to replace the nerve function used for detection and
signaling of foot pressure sensation.

Walkasins is indicated for patients with lower limb sensory peripheral neuropathy who present with gait and

balance impairments. Walkasins is indicated for patients who can feel the tactile stimuli from the Haptic Module

on the lower leg.

Contraindications

Walkasins is contraindicated for:

» Untreated lymphedema;

- Untreated lesion of any kind, swelling, infection, inflamed area of skin or eruptions on the lower leg near product use;
» Acute thrombophlebitis including deep vein thrombosis;

« Untreated fractures in the foot and ankle;

» Severe peripheral vascular disease.

User Profile

« Age: Any, as long as the Receptor Sole and Haptic Module fit properly.

+ Weight: 55 - 300 lbs. (25 - 136 kg).

» Health: Must be able to walk without severe impairment with or without using an ambulatory device.

- Education: The patient or the caregiver must be able to read and understand the Instructions for Use.

Caution: Please review the Instructions for Use for a complete listing of indications, contraindications, warnings, and
precautions prior to using this device. There are potential risks and complications with using this product including but not
limited to: patients should not rely solely on Walkasins to maintain balance, this product cannot prevent falls; potential skin
breakdown or injury; long-term effects of persistent low-intensity vibrations to the skin are unknown; over-tightening the
strap of the Haptic Module can reduce blood flow and cause injury.
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