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Section 1 — Introduction
The New Centenarian

Living to 100 is becoming more common. The bigger question is whether people will live
stronger.

Too many now reach old age with:
¢ Muscle loss
¢ Reduced mobility
o Metabolic decline
e Lossofindependence
The goalis not just lifespan, but functional longevity.

The New Centenarian is someone who reaches 100 still strong, mobile, metabolically
healthy, and mentally sharp.

Section 2 —The Longevity Paradox: Living Longer vs Living Stronger
Modern medicine has extended life, but often does not function.
Many people now live longer while spending more years with:

e Frailty

e Chronic disease

¢ Reduced mobility

e Dependency

The true goal of longevity is to extend health span, not just lifespan.

Section 3 — Longevity Is Controlled by Biological Signals
Agingis not just wear and tear. It is also a decline in biological signals that control:
e Repair

e Muscle growth



o Circulation

e Metabolism

e Immunity
Key signals include:

e HGH

e IGF-1

o Nitric Oxide
When these signals decline, the body declines.
Science Says: Growth Hormone and Aging

Growth hormone falls with age and is linked to reduced muscle, slower recovery, and
increased fat gain.

Section 4 — Decline of Growth Hormone, IGF-1, and Nitric Oxide with
Aging

With age, major signals drop:

e GH and IGF-1 decline > less repair and muscle maintenance

* Nitric oxide declines > worse blood flow and vascular health

e Metabolic efficiency declines » more fat storage and less energy
The result is a low-signal state that accelerates aging.
Science Says: Nitric Oxide and Vascular Aging

Reduced nitric oxide is closely tied to vascular aging, while exercise can help restore
endothelial function.

Section 5— Consequences of Low Biological Signaling
Low signaling affects the whole body:

e Muscle: less size, strength, and function



¢ Metabolism: more fat gain, worse insulin sensitivity

e Brain: slower reaction time, reduced cognition

¢ Immune system: weaker defense, more inflammation
e Recovery: more fatigue, less resilience

The body does not lose function only because of age. It loses function because it stops
receiving the signals that preserve it.

Science Says: Muscle Loss and Mortality

Sarcopenia is strongly associated with falls, loss of independence, and higher mortality.

Section 6 — Exercise as the Master Longevity Signal
Exercise is not just movement. Itis information.
It stimulates:

e Growth hormone

e IGF-1

o Nitric oxide

e Muscle stem cells

e Mitochondria

e BDNF

e Immune activity
Exercise tells the body: stay strong, stay capable.
Science Says: Exercise and System-Wide Adaptation

Exercise benefits the musculoskeletal, cardiovascular, metabolic, neurological, and
immune systems at the same time.

Section 7 — Limitations of Traditional Exercise with Aging

Traditional exercise often depends on:



e Heavyloads
e Highintensity
e Longduration
These can become harder to sustain with age due to:
e Joint stress
o Fatigue
e Recovery demands
e Injuryrisk
The body needs more signaling with age, yet often gets less.
A longevity model must be:
o Lower stress
e High signal

e Sustainable

Section 8 — The Bio-Logical Exercise™ Advantage with BFR
Bio-Logical Exercise™ shifts exercise from mechanical load to biological signaling.
BFR works by:

e Restricting venous outflow

e Preserving arterial inflow

e Creating metabolic stress
This produces a high-signal, low-load effect.
Benefits:

e Lessjoint stress

e Lowerinjury risk

e More frequent training

e Better long-term consistency



Science Says: BFR and Growth Hormone Response

Low-intensity BFR has been shown to create dramatic growth hormone responses,
including findings up to 290 times baseline.

Science Says: Low Load, High Adaptation

BFR can improve muscle size and strength using only 20-30% of max load.

Section 9 — High-Signal, Low-Load Training and Lifelong Sustainability

Bio-Logical Exercise™ delivers strong biological stimulus with minimal mechanical
demand.

That's what itis:
o Sustainable
e Repeatable
e Accessible

Longevity is built less by occasional hard workouts and more by consistent signaling over
time.

Key Principle Signal per unit of stress

Section 10 — Muscle Preservation and Sarcopenia Prevention
Muscle loss is one of the biggest drivers of aging decline.
Adults lose about 3-8% of muscle mass per decade, increasing after age 60.
Sarcopeniais linked to:

e Frailty

o Falls

e Loss ofindependence

o Metabolic disease

e Higher mortality

BFR helps preserve muscle by:



e Activating fibers at low load
e Increasing protein synthesis
e Supporting muscle stem cells
¢ Maintaining strength
Science Says: BFR and Muscle Preservation in Aging

In older adults, low-intensity BFR has been shown to improve muscle size, strength, and
function.

Section 11 — Neuromuscular Function, Balance, and Fall Prevention
Falls are a major cause of injury and loss of independence in aging.

Risk rises with declines in:

Strength

Coordination

Proprioception

Reaction time

Bio-Logical Exercise™ supports:
e Fast-twitch activation
e Motor unit recruitment
e Joint stability
e Movement confidence
Science Says: Strength and Fall Risk Reduction

Improving strength and coordination is strongly linked to reduced fall risk and better
independence.

Section 12 — Metabolic Health, Mitochondrial Function, and Insulin
Sensitivity



Aging often brings:
e Slower metabolism
e More fat storage
e Lower insulin sensitivity
e Worse glucose control
Muscle is central to metabolic health.
BFR supports:
e Lean muscle preservation
e Glucose uptake
e Mitochondrial efficiency
¢ Insulin sensitivity
Science Says: Exercise and Insulin Sensitivity

Exercise improves glucose control because contracting muscle increases glucose uptake.

Section 13 — Immune Function, Inflammation, and Disease Resistance
Aging is associated with:
e Reduced immune surveillance
e More chronic inflammation
e Greater diseaserisk
Exercise improves immune defense and lowers inflammation.
BFR may enhance this through stronger circulation and signaling.
Science Says: Exercise and Immune Surveillance

Regular exercise improves natural killer cell activity, T-cell function, and inflammatory
balance.

Section 14 — Brain Health, BDNF, and Cognitive Longevity



Exercise supports brain health by increasing BDNF , which helps:

Neurogenesis

Synaptic plasticity

Memory

Learning
It also improves blood flow and reduces neuroinflammation.

Because Bio-Logical Exercise™ is repeatable and low fatigue, it offers a sustainable way to
support cognition over time.

Science Says: Exercise and Brain Volume

Regular exercise has been shown to improve hippocampal volume and memory
performance.

Section 15 — Cardiovascular Health, Nitric Oxide, and Circulatory
Function

Vascular aging includes:

e Lower nitric oxide

o Stiffer arteries

o Worse endothelial function
These changes raise the risk of:

e Hypertension

e Poor circulation

o Cardiovascular disease
BFR supports circulation through:

e Shear stress

e Reperfusion

o Endothelial stimulation

This can improve nitric oxide production and vascular responsiveness.



Science Says: BFR and Vascular Function

Research shows BFR can improve endothelial function, circulation, and nitric oxide
signaling.

Section 16 — The Bio-Logical Exercise™ Signal Loop
Bio-Logical Exercise™ activates a repeating loop:

1. Muscle Activation

2. Hormonal Signaling

3. Cellular Repair

4. Metabolic Strength

5. Brain and Heart Protection

6. Immune Resilience

7. Repeat Daily
This is how the body stays strong, lean, and capable over time.
Science Says: Interconnected Adaptation

Exercise creates whole-body adaptation by influencing hormonal, metabolic, neurological,
cardiovascular, and immune systems together.

Section 17 — The 1-5-10 Minute Method™ and 50% Rule
Controlling the Dose of Biological Signal

Effective BFR is not about doing more—it is about applying the correct dose.
The 1-5-10 Minute Method™

This framework scales exposure by time:

e 1 minute > For those that cannot due vigorous exercise, and have high blood
pressure

e 5 minutes > Capable of vigorous exercise but not currently exercising

e 10 minutes > Currently exercising vigorously



Progression should be gradual and based on response—not performance.
The 50% Rule
50% of the time you are in the Bands, you should feel a lactic acid feeling
This ensures:

o Effective fatigue and lactate signaling

e Focused anabolic response and reduced cortisol response
Example: 5 minutes in the Bands, produce lactic acid feeling for 2.5 minutes
Why This Matters

The goal of BFR is:

-~ Maximum biological signal with minimal physiological strain

More is not better.
Better is better.

Section 18 - About the Author
Clinical Background and Philosophy

Dr. Mike DeBord is an educator and innovator with more than two decades of experience
working at the intersection of exercise, rehabilitation, and human performance. His work
has focused on developing practical, evidence-informed strategies that allow individuals
with limited physical reserve to maintain strength, function, and quality of life.

Dr. DeBord has been involved with Blood Flow Restriction (BFR) exercise for over a decade,
applying it across a broad range of populations, including athletes, older adults,
individuals recovering from injury or surgery, and patients managing chronic and complex
medical conditions. His clinical emphasis has consistently been on safety, tolerance, and
real-world applicability rather than maximal performance outcomes.

He is the founder of B3 Sciences, a company dedicated to advancing responsible BFR
education, research translation, and equipment design. Through this work, Dr. DeBord has
collaborated with healthcare professionals, researchers, and exercise specialists to refine
conservative, time-based approaches to BFR implementation, including the 1-5-10
Method™, and to promote the broader framework of Biological Exercise™.



Dr. DeBord’s approach reflects a central philosophy: while disease may limit how much
load the body can tolerate, it does not eliminate the body’s ability to respond to biological
signals when exercise is applied thoughtfully. His work continues to focus on helping
clinicians and patients navigate exercise safely in load-limited conditions, prioritizing
function, confidence, and long-term adherence over intensity.
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Section 20 - Alighment of B3 Multi-Chamber Design with Blood Flow
Restriction Literature

Blood Flow Restriction (BFR) research has increasingly emphasized the importance of
pressure regulation, cuff architecture, and pressure distribution in determining both
the effectiveness and safety of BFR applications. The design features of B3 Bands align with
several principles consistently identified in the peer-reviewed literature.

Pressure Distribution and Cuff Architecture

Multiple studies have demonstrated that pressure-regulated pneumatic systems and
designs that distribute pressure more evenly around the limb are associated with lower
required occlusion pressures, improved user comfort, and more predictable vascular
responses compared with narrow, rigid, or non-regulated elastic bands (Loenneke et al.,
2012; Jessee et al., 2018; Patterson et al., 2019).

B3 Bands utilize a multi-air-chamber, semi-elastic pneumatic architecture intended to
distribute applied pressure circumferentially rather than concentrating force at a single
contact point. This approach is consistent with findings that localized compression
increases the risk of discomfort and neural irritation, while broader pressure distribution
supports more uniform venous restriction.

Occlusion Pressure and Vascular Safety

Research examining cuff width, pressure regulation, and arterial occlusion pressure
indicates that systems capable of achieving effective venous restriction at lower absolute
pressures may reduce unnecessary tissue stress while preserving arterial inflow (Jessee et
al., 2018; Patterson et al., 2019). Multi-chamber pneumatic designs are intended to
support this objective by minimizing focal pressure peaks.

The multi-chamber configuration used by B3 Bands reflects these principles by allowing
pressure to be shared across multiple chambers, which may contribute to more stable
occlusion responses and improved tolerance during repeated or high-frequency training
sessions.

User Tolerance and Repeatability

BFR protocols are often implemented across multiple weekly sessions. Studies comparing
pneumatic systems with non-pneumatic or improvised elastic bands report greater
comfort, consistency, and user compliance when pressure is regulated and evenly
distributed (Hughes et al., 2017; Rolnick et al., 2024).



The design intent of B3 Bands aligns with this evidence by prioritizing comfort and

repeatability, both of which are critical for physique-oriented athletes who integrate BFR
into regular training cycles.

Summary

While no single device can eliminate all risk, the multi-chamber pneumatic design of B3

Bands reflects key safety and efficacy principles repeatedly identified in the BFR literature,
including:

e Even circumferential pressure distribution
e Lower effective occlusion pressures

e Improved user comfort and tolerance

e More predictable vascular responses

These design characteristics align with current best-practice recommendations for Blood
Flow Restriction application and support the responsible integration of BFR into fitness,

physique, and bodybuilding training programs when used according to established
guidelines.
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