Thermogenic Efficiency of IsoTone Exercise:
Maximizing Heat Retention in the Human Body

Lev Neymotin, Ph.D.
N5Digital, Inc.
New York, USA

1. Introduction
Physical exercise transforms biochemical energy into two main forms: mechanical work and heat. When
performed with IsoTone—a bidirectional resistance device that adapts to user effort—the distribution of
that energy depends on movement speed, resistance level, and muscular efficiency.
This paper explores how these factors influence body heat production and heat retention, focusing on
two principal exercise patterns:

1. Slow, high-resistance movements emphasizing muscular control and sustained engagement.

2. Faster, low-resistance movements emphasizing repetition and aerobic activation.
The goal is to understand how IsoTone can best promote internal thermogenesis—the body’s rise in
temperature due to metabolic activity—under realistic conditions.

2. Energy Flow During Exercise
All energy generated by the body during movement (E ;) divides into mechanical work (W) and heat
retained by the body (Qpqy):

Emet = Wext + Qbody

Wext
Emet’
Therefore, 70-90% of all energy spent during exercise naturally becomes heat, distributed between
muscle tissue and the body’s core.

IsoTone’s dual-directional resistance ensures both phases of movement—contraction and return—
require effort, maintaining continuous energy expenditure and heat generation.

The mechanical efficiency of movement, n = typically ranges between 10-30%.

3. Determinants of Heat Production and Retention

a. Metabolic Rate

The total rate of energy use increases with muscle recruitment, resistance, and duration of tension.
Larger engaged muscle groups elevate metabolic output, amplifying heat production.

b. Mechanical Efficiency

Efficiency decreases with slower, more forceful movements. In this state, the body performs little
external work but expends significant internal energy, generating heat without visible motion.

c. Heat Retention

Heat retention depends on environmental factors and physiology. Rapid breathing, air movement, and
perspiration accelerate cooling. In contrast, slower breathing and minimal air movement allow body
heat to accumulate.



4. Comparative Thermogenic Behavior
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IsoTone’s automatic bidirectional resistance ensures constant muscle activation in either mode, but the
distribution of heat within the body differs substantially depending on resistance and pace.

5. Temperature Rise Ranges
During a typical 8-15 minute IsoTone session:
¢ Slow, high-resistance training can raise local muscle temperature by 2-3 °C, with a core
temperature rise of 0.5-1.0 °C when heat losses are minimal.
e Faster, low-resistance activity generates more total energy but allows more cooling, usually
leading to a core rise of 0.3-0.6 °C.
These values represent physiologically safe elevations that improve circulation, flexibility, and immune
responsiveness without overheating.

6. Physiological Interpretation
1. Slow, high-resistance IsoTone movement produces heat through prolonged muscle tension and
low efficiency.
o ldeal for therapeutic warming, circulatory activation, and prevention of stiffness or joint
pain.
o Limited cooling allows heat to accumulate deep in muscles and connective tissue.
2. Fast, low-resistance exercise burns more calories and enhances cardiovascular output but
increases respiratory and evaporative cooling.
o Best for aerobic conditioning, but less effective for retaining heat within the body.
3. Combined protocols—alternating slow and moderate-speed phases—balance both benefits,
sustaining metabolic activation while managing fatigue.

7. Guidelines for Maximizing Thermogenic Effect

Parameter Recommended Setting Purpose
High enough t ici
Resistance .g g . o engage large muscle groups Promot(.es low efficiency and steady
without strain heat buildup
Movement Controlled, approximately 1-2 seconds per L .
PP ¥ P Maintains constant muscle activity
Speed full cycle
Range of . . Limits mechanical work and enhances
. Partial or mid-range .
Motion heat concentration

Ensures gradual, safe temperature

Session Length 8-15 minutes continuous .
elevation

Slow, nasal, steady (fast inhale on squeeze,

Minimizes heat loss through respiration
slow expand on exhale) g P

Breathing



Parameter Recommended Setting Purpose

Prevents convective and evaporative

Environment  Warm, still air .
cooling

Preserves accumulated warmth post-

Recovery Passive for several minutes .
exercise

8. Key Principles

e The body’s low mechanical efficiency becomes a thermogenic advantage: energy not converted
to motion turns directly into heat.

e IsoTone’s constant dual resistance ensures uninterrupted metabolic activity even at low
amplitude of movement.

¢ Slow, high-resistance protocols yield the greatest heat retention; faster modes favor endurance
and energy output but less retained warmth.

e Optimal results come from combining muscle tension, rhythmic breathing, and warm
environmental conditions.

9. Conclusions

IsoTone enables a controllable form of thermogenic exercise, where metabolic inefficiency translates
into therapeutic heating.

By operating at moderate speed and high resistance, the body converts nearly all exerted energy into
internal warmth—enhancing circulation, mobility, and immune readiness.

This approach is particularly valuable for:
e counteracting tissue cooling in low-temperature environments,
e stimulating microcirculation in rehabilitation and aging populations, and
e maintaining overall physiological vitality.

Summary Statement:
IsoTone transforms muscular effort into deep, controlled warmth. Through slow, high-resistance motion,
it channels the body’s own energy into heat—building strength, flexibility, and resilience from within.



