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Abstract

Amyotrophic lateral sclerosis (ALS) is a progressive neurodegenerative disease affecting
upper and lower motor neurons, leading to advancing weakness, loss of motor control,
disability, and ultimately respiratory compromise. While no mechanical or exercise-based
intervention can be presented as curative for ALS, rehabilitation remains an essential
component of ALS care, especially when itis individualized, supervised, and carefully
limited to avoid overwork of already weakened muscles.

This position paper proposes IsoTone Lite and IsoTone Micro as candidate adjunctive tools
for ALS rehabilitation in early and moderate stages of disease, under ALS-clinic and
physical-therapy supervision. The central hypothesis is that controlled low-load
resistance, gentle squeeze-expand movement, localized massage, mild thermal
stimulation, and continuous proprioceptive feedback may help preserve functional
neuromuscular performance by maintaining muscle condition, joint range of motion,
circulation, proprioceptive signaling, and patient engagement. The proposed role is hot to
reverse motor-neuron loss, but to support surviving motor units and residual
neuromuscular circuits through precise, low-dose, feedback-rich stimulation.

The paper outlines the biological rationale, proposed mechanisms, candidate exercise and
massage modules, safety limits, clinical monitoring parameters, and a possible pilot-study
design. The recommended framing is conservative: IsoTone Lite and IsoTone Micro should
be studied as adjunctive rehabilitation devices for maintaining function, reducing
secondary deconditioning, assisting symptom management, and exploring peripheral
afferent stimulation as a possible supportive pathway in ALS care.
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Device Description: IsoTone Lite and IsoTone Micro

IsoTone is a compact, lightweight resistance fitness and physical-therapy device
developed by N5Digital, Inc. Its operating principle is adaptive resistance: the device
responds to the force applied by the user, allowing each movement to remain within the
user’s own functional capacity. Unlike fixed-load devices, IsoTone provides resistance
during both compression and expansion, making each squeeze-expand cycle a controlled
bidirectional movement rather than a one-way effort followed by passive release. For the
ALS rehabilitation concept discussed in this paper, the relevant models are IsoTone Lite
and IsoTone Micro, which are intended to provide low-load resistance suitable for precise,
low-dose, feedback-rich stimulation. Additional information about IsoTone, its models,
and related exercise concepts is available at www.isotone.net.

1. Position Statement

IsoTone Lite and IsoTone Micro should be considered for formal evaluation as low-load
adjunctive tools in ALS rehabilitation, particularly in early or moderate stages of disease
and only under ALS-clinic or physical-therapy supervision.

The proposed intervention is based on the following position:

ALS primarily disrupts the motor-output system, but the body’s motor system is not a one-
directional pathway from brain to muscle. Movement is organized through continuous
feedback loops involving muscles, tendons, joints, skin, spinal circuits, and the brain.
Muscle spindles, Golgi tendon organs, cutaneous mechanoreceptors, thermal receptors,
and local tissue responses all contribute to the nervous system’s real-time understanding
of position, force, effort, and motion. If ALS progressively damages the outgoing motor
command pathway, then rehabilitation should not only ask what command remains from
the brain to the muscle, but also what useful feedback can still be sent from the muscle
and peripheral tissues back upstream to the spinal cord and brain.

IsoTone Lite and IsoTone Micro are proposed as practical tools for delivering this type of
feedback in a controlled and low-risk form. Their value is not in heavy strengthening. Their
value is in small, deliberate, measurable, repeatable stimulation: gentle resistance, slow
squeeze—expand cycles, tactile contact, massage, warmth, circulation support, and
patient-guided control. In this framework, IsoTone becomes less a fithess device and more
a compact neuromuscular feedback instrument.

2. Background: ALS and the Rehabilitation Gap

ALS is characterized by progressive degeneration of motor neurons. As motor neurons fail,
muscles receive less effective neural input, resulting in weakness, atrophy, fasciculations,
impaired movement, and eventually respiratory compromise. Rehabilitation cannot stop
the underlying neurodegenerative process. However, it can address secondary
consequences that worsen quality of life: disuse weakness, stiffness, reduced range of
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motion, poor posture, cramps, fatigue, joint tightness, circulatory slowing, balance
impairment, and loss of confidence in movement.

The clinical challenge is dosage. Too little movement accelerates deconditioning. Too
much loading may overwork weakened or partially denervated muscles. Therefore, ALS
rehabilitation requires an unusually narrow therapeutic window: enough stimulation to
preserve function and body awareness, but not enough to create fatigue, pain, prolonged
weakness, orinjury.

This is where the IsoTone Lite and IsoTone Micro concept may fit. These models are
specifically relevant because they provide low-load resistance suitable for precise, low-
dose, feedback-rich stimulation. They are not proposed as high-intensity exercise tools for
ALS patients. They are proposed as controlled rehabilitation adjuncts that allow small
movements to become meaningful sensory-motor events.

3. Core Hypothesis
The central hypothesis of this position paper is:

In early and moderate ALS, a supervised program using IsoTone Lite or IsoTone Micro
may help maintain functional neuromuscular performance by delivering low-load,
feedback-rich peripheral stimulation to surviving muscle-nerve units, thereby
supporting proprioceptive signaling, circulation, muscle condition, joint mobility, and
coordinated motor control without overloading weakened muscles.

This hypothesis has several important limitations.

First, the intervention is not expected to regenerate lost motor neurons. Second, it should
not be described as a cure. Third, any possible disease-modifying effect remains unproven
and requires formal study. Fourth, the intervention should be discontinued or modified if it
causes post-session weakness, pain, increased cramping, prolonged fatigue, respiratory
discomfort, dizziness, or loss of function.

The strongest defensible claim at present is that IsoTone may serve as a structured adjunct
for preserving function and reducing secondary deterioration. A more ambitious claim —
slowing ALS progression — should remain a research question, not a marketing statement.

4. Biological Rationale: The Body as a Closed Neuromuscular Loop

The conventional description of ALS emphasizes the decline of motor neurons and the
resulting loss of muscle activation. That description is correct, butincomplete from a
rehabilitation perspective. Human movement is not controlled by motor output alone. It
depends on continuous sensory feedback from the body.

When a muscle stretches, contracts, bears load, receives pressure, or changes
temperature, sensory information travels upstream through peripheral nerves to spinal
circuits and higher motor-control centers. This feedback helps regulate posture, tone,



reflexes, movement smoothness, balance, and coordination. Even in a disease that
primarily attacks motor neurons, the remaining afferent and local neuromuscular
pathways may still provide clinically useful channels for stimulation.

IsoTone’s potential relevance lies in combining several types of feedback into one
controlled physical action:

Proprioceptive feedback from slow squeeze—-expand cycles.

Load feedback from gentle resistance during compression and expansion.
Tactile feedback from grip, pressure, and surface contact.
Mechanoreceptor stimulation from localized massage.

Thermal feedback from mild device warmth after use.

Circulatory stimulation from rhythmic muscle activation and massage.

Motor-control feedback from deliberate attention to smoothness, symmetry,
breathing, and fatigue.
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The intervention therefore does not rely on a single mechanism. Itis best understood as a
multimodal, low-load neuromuscular feedback routine.

5. Why IsoTone Lite and IsoTone Micro

ALS rehabilitation requires conservative force levels. Standard resistance devices can
easily become too forceful, too abrupt, or too difficult to dose. IsoTone Lite and IsoTone
Micro are better conceptual candidates because they can be used in a low-load range and
because resistance is generated through the patient’s own controlled effort.

The proposed advantages are:

Adaptive loading. Resistance is not imposed as a fixed external weight. It is shaped by the
patient’s own force, making it easier to remain within a safe, fatigue-limited range.

Bidirectional engagement. The squeeze and expansion phases both matter. Expansion is
not merely “release”; it can be a gentle controlled pull, allowing reciprocal engagement of
opposing muscle groups.

Small movement amplitude. Meaningful stimulation can occur with minimal limb travel,
which is useful for patients with fatigue, weakness, balance limitations, or confined
seating.

Motor-control focus. The goal is not maximum force but smoothness, symmetry, timing,
and awareness.

Dual use as massage tool. IsoTone can be used not only for active resistance but also for
localized massage to address stiffness, cramps, and discomfort.



Potential monitoring. If paired with an effort gauge, session duration, perceived effort,
fatigue response, and possibly thermal change could become trackable rehabilitation
parameters.

6. Proposed Mechanisms of Benefit

6.1 Preservation of usable motor units

In ALS, not all motor units fail at once. A rehabilitation objective is to preserve the function
of surviving units without pushing them into overwork. Low-load IsoTone movement may
provide enough activation to preserve contractile behavior, maintain coordination, and
reduce disuse effects, while avoiding the danger of heavy loading.

6.2 Proprioceptive and afferent stimulation

Slow squeeze—-expand cycles can create repeated proprioceptive input. The patient feels
force, direction, timing, resistance, tremor, fatigue, and smoothness. These signals may
help reinforce residual sensorimotor maps and support more deliberate movement
control.

6.3 Muscle condition and circulation

Gentle activation and massage may support local circulation and tissue pliability. Better
circulation does not treat ALS directly, but it may help reduce stiffness, improve comfort,
support recovery after use, and prevent the secondary decline associated with immobility.

6.4 Cramp and spasm management

Cramps and fasciculations are common in ALS. IsoTone massage may help some patients
interrupt local discomfort through rhythmic pressure, warmth, and mechanoreceptor
stimulation. This should be tested cautiously and should not replace medical
management of severe cramps or spasticity.

6.5 Respiratory and postural support

ALS rehabilitation often includes posture, chest mobility, and breathing-related strategies.
Very gentle IsoTone movements involving the shoulders, upper trunk, and thoracic posture
may help maintain comfort and mobility around the rib cage, provided they do not cause
breathlessness or fatigue.

6.6 Psychological engagement and self-efficacy

ALS progressively narrows voluntary movement. A small, portable, low-load device may
give patients a sense of active participation in their own care. This psychological effect
should not be dismissed. However, it should be presented honestly: patient engagement is
valuable, but it is not the same as disease modification.



7. Candidate IsoTone-ALS Rehabilitation Modules

These modules are proposed for evaluation only. They should be individualized by a
physical therapist familiar with ALS and adjusted to disease stage, muscle strength,
fatigue pattern, respiratory status, balance, and bulbar involvement.

Module A: Seated slow squeeze-expand control

Purpose: proprioceptive feedback, motor smoothness, hand/forearm/shoulder
engagement.

The patient sits upright with back support if needed. IsoTone Lite or Micro is held at chest
or lap level. The patient gently squeezes over 5-10 seconds, pauses briefly, then gently
expands over 5-10 seconds. The emphasis is smoothness, not force. Tremor, shaking,
asymmetry, or fatigue are treated as feedback, not as failure.

Initial dose: 3-5 cycles, one set.

Progression: only if there is no post-session weakness or fatigue.

Stop conditions: pain, breathlessness, cramping, loss of control, increased weakness, or
prolonged fatigue.

Module B: Supported range-of-motion with light activation
Purpose: maintain joint mobility and reduce stiffness.

IsoTone is held lightly while the patient performs small supported movements: forward
reach, gentle chest press, small diagonal movement, or wrist rotation. The movement
should remain within comfortable range. Resistance should be minimal.

Initial dose: 30-60 seconds.
Frequency: as approved by PT, potentially daily or several times per week.
Primary endpoint: comfort and range, not strengthening.

Module C: Localized massage for stiffness and cramp-prone areas

Purpose: comfort, mechanoreceptor stimulation, local circulation, cramp response.

Using the ball handle or cylindrical portion, the patient or caregiver applies gentle rhythmic
massage along the muscle fibers of a cramp-prone or stiff area. For ALS patients, massage
should begin gently. The aggressive anti-cramp approach used in healthy individuals
should be moderated, because ALS muscles may be fragile, fatigable, or hypersensitive.

Initial dose: 10-20 seconds per area.

Possible progression: up to 20-40 seconds if tolerated.

Avoid: bruising, painful pressure, direct pressure over fragile joints, inflamed tissues,
implanted devices, skin breakdown, or areas with impaired sensation.



Module D: Warmth-assisted relaxation
Purpose: comfort, tissue pliability, relaxation before stretching.

If IsoTone becomes mildly warm after light use, that warmth may be used as a comfort-
enhancing element during gentle massage. Heat should be mild and carefully monitored.
ALS patients may have altered mobility, fatigue, or skin vulnerability, so heat should never
be excessive.

Module E: Breathing-synchronized micro-movement
Purpose: coordinate movement, breathing, and relaxation.

The patient gently compresses IsoTone during a slow exhale and expands it during a slow
inhale, or uses the opposite pattern if preferred and approved by the therapist. The
objective is calming, awareness, and gentle thoracic/postural engagement, not respiratory
strengthening.

Stop conditions: shortness of breath, dizziness, anxiety, coughing, or fatigue.

8. Safety Principles
Safety must be central to this proposal. The intervention should follow these rules:

1. ALS-clinic or PT supervision is required. IsoTone should be introduced by a
professional who understands ALS progression and fatigue.

2. Use only low-load models. IsoTone Lite or IsoTone Micro are the preferred
candidates.

3. No heavy strengthening claim. The purpose is feedback-rich activation, not
bodybuilding or aggressive resistance training.

4. Avoid overwork weakness. Any activity that leaves the patient weaker afterward
should be reduced or stopped.

5. Respect respiratory status. Patients with significant respiratory compromise
require medical clearance before even mild exercise.

6. Avoid fatigue accumulation. Multiple short sessions are preferable to one long
session.

7. Avoid painful effort. Pain is not a training target in ALS rehabilitation.

8. Adapt by disease stage. What is appropriate in early ALS may be inappropriate in
advanced ALS.

9. Monitor delayed effects. ALS patients may tolerate a session but experience
fatigue later.

10. Document response. Duration, perceived effort, fatigue, cramps, pain, and next-
day function should be recorded.



9. Suggested Candidate Inclusion Criteria for a Pilot Program

A pilot study or clinical feasibility program might begin with patients who meet the
following general criteria:

Diagnosed definite, probable, or laboratory-supported ALS.
Early or moderate disease stage.

Able to follow instructions and report fatigue.

Stable enough for PT-supervised low-load activity.

Target muscles with at least antigravity strength, unless the intervention is passive
massage only.

No severe uncontrolled respiratory distress.

No active skin breakdown in target massage areas.

No recent injury, acute inflammation, or severe pain in target regions.
Medical clearance from the ALS care team.

10. Suggested Exclusion or Caution Criteria

IsoTone-based ALS rehabilitation should be avoided or used only with strong caution in
patients with:

Severe weakness requiring maximal effort for basic limb movement.
Marked post-exertional weakness.

Unstable respiratory status.

Severe spasticity triggered by tactile or mechanical stimulation.
Severe cramps worsened by movement or pressure.

Significant cognitive impairment preventing reliable feedback.

Skin fragility, bruising risk, pressure sores, or impaired sensation.
Unstable cardiac conditions.

High fall risk during standing activity.

Advanced disease stage where passive comfort care is more appropriate than
active resistance.

11. Monitoring and Outcome Measures

A credible IsoTone-ALS study should use recognized ALS and rehabilitation endpoints.
Suggested measures include:

Functional measures

ALSFRS-R total and subdomain scores.
Hand function tasks, if upper-limb intervention is studied.
Timed Up and Go, if ambulatory patients are included.



e Sit-to-stand testing, if safe and clinically appropriate.
Strength and fatigue

e Grip dynamometry.

e Handheld dynamometry for target muscles.
e Perceived exertion scale.

e Post-session and next-day fatigue score.

e Report of delayed weakness.

Neuromuscular measures

e Surface EMG during squeeze-expand cycles.

e Tremor or smoothness metrics from motion sensors.
e Repetition consistency and force-control variability.
e Cramp frequency and intensity logs.

Respiratory and posture-related measures

e Forced vital capacity, if already monitored by ALS clinic.
e Maximum expiratory pressure or inspiratory pressure, if clinically appropriate.
e Postural comfort and shoulder/chest mobility.

Quality-of-life measures

Patient-reported ease of daily tasks.
e Comfort and stiffness scores.

e Confidence in movement.

e Perceived control over symptoms.

12. Proposed Pilot Study Design

A first study should be small, conservative, and feasibility-focused.

Study type: prospective feasibility study or randomized crossover pilot.

Population: early or moderate ALS patients under ALS-clinic care.

Intervention: IsoTone Lite or IsoTone Micro low-load feedback protocol.

Comparator: usual PT home program, stretching-only program, or sham/very-light
handling protocol, depending on feasibility.

Duration: 8-12 weeks.

Session frequency: 3-5 days per week, with session length individually limited.

Primary outcome: safety and tolerability.

Secondary outcomes: function, fatigue, strength preservation, cramp frequency, range of
motion, patient adherence, and perceived benefit.



Exploratory outcomes: EMG smoothness, force-control variability, thermal response, and
next-day recovery patterns.

A feasibility study should not be designed to prove disease modification. It should answer
simpler questions first: Can ALS patients use IsoTone Lite or Micro safely? What dose is
tolerated? Which patients benefit most? Does the intervention reduce stiffness or cramps?
Does it preserve function orimprove motor-control smoothness over short periods? Does
it cause delayed fatigue?

13. Research Questions
The IsoTone-ALS concept can be organized around several testable questions:

1. CanlsoTone Lite or Micro be safely used by early or moderate ALS patients under PT
supervision?

2. What session duration and resistance level avoid post-exertional weakness?

3. Does slow squeeze—expand training improve smoothness, force control, or tremor
variability?

4. Does gentle IsoTone massage reduce cramp frequency, stiffness, or discomfort?

5. Does regular low-load use help maintain hand function, upper-limb comfort, or
range of motion?

6. Does proprioceptive feedback training improve patient confidence in controlled
movement?

7. Arethere measurable changes in EMG patterns, grip stability, fatigue response, or
daily-function scores?

8. Which ALS subgroups are most appropriate: limb-onset, early-stage, slow-
progressing, hand-dominant weakness, or patients with significant cramp burden?

14. Discussion

The proposed IsoTone-ALS program occupies a middle position between two unhelpful
extremes. One extreme is passive decline: avoiding activity out of fear that any movement
may harm ALS patients. The other extreme is aggressive exercise: treating weakened ALS
muscles as if they can be trained like healthy muscles. The more realistic position is
controlled stimulation.

IsoTone Lite and IsoTone Micro may provide a practical means for such stimulation
because they allow small movements to carry sensory and motor significance. A patient
does not need to lift a heavy object or walk a long distance to create a useful rehabilitation
signal. A slow, controlled squeeze—expand cycle can produce force awareness,
proprioceptive input, reciprocal muscle engagement, breathing coordination, and
measurable fatigue response. A short massage can provide tactile and mechanical
stimulation, local comfort, and a sense of immediate intervention.
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The deeperidea is that ALS rehabilitation should not view muscle only as the endpoint of a
failing motor command. Muscle is also an active biological tissue and a signaling organ. It
communicates mechanically, chemically, thermally, and neurologically. External
stimulation of muscle cannot replace lost motor neurons, but it may help maintain the
condition and responsiveness of tissues still connected to surviving neural circuits.

This framing also aligns with the broader direction of modern rehabilitation: low-dose,
personalized, feedback-guided intervention. IsoTone may become especially valuable if
paired with monitoring — effort gauge, motion metrics, temperature, duration, symptom
logging, and therapist review. In ALS, where progression is heterogeneous and fatigue
thresholds differ greatly among patients, feedback-guided dosing may be more important
than any single exercise prescription.

15. Limitations

The hypothesis presented in the paper remains to be tested. Existing ALS exercise studies
are limited by small sample sizes, heterogeneous protocols, variable disease stages, and
difficulty separating true disease modification from temporary functional preservation or

reduced deconditioning.

Safety considerations must be carefully evaluated. A muscle weakened by ALS may be
operating close to its maximum capacity even during simple movement. Resistance level
must be prescribed on a case-to-case basis. IsoTone should be used by the ALS patients
under medical supervision as supervised, low-load, patient-specific neuromuscular
feedback.

Application must take into consideration that ALS subtypes differ: limb-onset, bulbar-
onset, fast-progressing, slow-progressing, upper-motor-neuron-dominant, and lower-
motor-neuron-dominant presentations may respond differently.

16. Practical Position for Clinicians and Researchers
The most responsible practical position is:

IsoTone Lite and IsoTone Micro may be considered for exploratory use in early or moderate
ALS rehabilitation only as part of a supervised ALS-clinic or physical-therapy program. The
intervention should be low-load, short-duration, fatigue-limited, symptom-monitored, and
adapted to each patient’s disease stage and functional capacity. Its immediate goals
should be maintaining mobility, comfort, coordination, circulation, and usable function.
Claim of slowing ALS progression remains a research hypothesis until tested in controlled
clinical studies.
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17. Conclusion
IsoTone’s role in ALS is envisioned as low-load, feedback-rich peripheral stimulation.

ALS progressively weakens the motor-output pathway, but the neuromuscular system still
contains feedback loops that may be clinically useful. By combining gentle resistance,
deliberate squeeze-expand movement, massage, warmth, proprioceptive attention, and
possible effort monitoring, IsoTone Lite and IsoTone Micro may offer a compact adjunct to
ALS rehabilitation in early and moderate stages.

A suggested pilot study should evaluate safety, tolerability, dosing, fatigue response,
functional preservation, cramp relief, and measurable motor-control effects. If positive,
this could justify larger controlled studies.

The core idea is simple but important: in ALS, we may not be able to restore what has
already been lost, but we may still be able to support what remains — carefully, gently, and
with feedback.
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