
 
 
 
 
 

State On Demand: The Ultimate Guide to 
Thermal and Cryogenic Protocols for 
Biological Optimization 
Conducted by Prem Sangeet (Petar Savic) 

1.0 Introduction: The Thermoregulatory Imperative 
In the pursuit of peak human performance, the concept of "State On Demand"—the ability to 
deliberately modulate one's physiological and psychological state to suit the needs of the 
moment—is the ultimate frontier. We no longer view the body as a static vessel but as a 
programmable biological machine. Within this paradigm, thermal therapy has transcended its 
historical roots as a leisure activity to become a cornerstone of biological optimization. It is 
not merely about relaxation; it is about the weaponization of environment to trigger specific, 
advantageous adaptations in our cellular hardware and neurochemical software. 

This report serves as the definitive analysis of thermal regulation protocols, synthesizing data 
from cutting-edge randomized controlled trials, longitudinal epidemiological studies, and the 
extreme N-of-1 biohacking experiments of longevity pioneers like Bryan Johnson. By 
integrating these diverse data streams—ranging from the hormonal adaptations of female 
athletes to the vascular remodeling of endurance runners—we establish a unified theory of 
"Thermal Hormesis." 

Hormesis, the biological principle where controlled exposure to a mild stressor elicits a robust, 
positive adaptive response, is the mechanism at play.1 Whether it is the searing heat of a 
100°C dry sauna or the shock of a sub-10°C cold plunge, these inputs act as signals. They tell 
the body to upregulate repair systems, expand blood volume, and rewire the autonomic 
nervous system. This guide dissects these mechanisms to provide you with the protocols 
necessary to deploy these states on demand. 

2.0 The Molecular Machinery of Heat Adaptation 
To understand why a simple heated room can reduce all-cause mortality and reverse vascular 
aging, we must look at the cellular cascade triggered by hyperthermia. The body does not 
passively accept heat; it fights it. This physiological struggle is where the benefit lies. 

2.1 Heat Shock Proteins: The Cellular Architects 
At the core of thermal adaptation is the "heat shock response," a phylogenetically ancient 
defense mechanism. When core body temperature rises significantly, proteins within the cell 

 
stateondemand.net 

 

http://stateondemand.net


 
 
 
 
 

act like melting wax; they begin to unravel and misfold. This accumulation of misfolded 
proteins is a hallmark of cellular aging and neurodegeneration. In response, the body 
massively upregulates the expression of Heat Shock Proteins (HSPs), particularly the HSP70 
family.2 

These proteins function as molecular chaperones. They bind to misfolded proteins and 
attempt to refold them into their functional quaternary structures. If refolding is impossible, 
HSPs tag the proteins for degradation and removal. This is not just damage control; it is 
training. Regular sauna use creates a "proteostatic reserve," keeping HSP levels chronically 
elevated. This means that when the body faces other stressors—viral infection, oxidative 
stress, or ischemia—the cellular defense systems are already primed and mobilized.1 

2.2 Autophagy: The Great Cleanse 
Parallel to the stabilization provided by HSPs, heat stress activates autophagy. This is the 
cellular equivalent of a waste management system, where the cell identifies and recycles 
damaged organelles and protein aggregates. The thermal stress acts as a metabolic trigger, 
signaling the cell to consume its own dysfunction to generate energy and raw materials for 
new structures.2 The interplay between HSP upregulation and autophagic flux suggests that 
sauna bathing acts as a comprehensive "reset" for cellular machinery, promoting a phenotype 
that is functionally younger and metabolically more efficient. 

2.3 Endothelial Dynamics and Nitric Oxide 
The cardiovascular system undergoes a profound transformation under heat stress. The 
primary immediate response is vasodilation. As the body attempts to dissipate heat, 
peripheral blood vessels widen to shunt blood to the skin. This process is mediated by the 
release of nitric oxide (NO) from the vascular endothelium.3 NO is a signaling molecule that 
tells the smooth muscle lining the arteries to relax. 

Repeated exposure to this NO surge improves "endothelial function"—the ability of the blood 
vessels to dilate and constrict responsively. Dysfunction in this lining is the first step toward 
atherosclerosis and heart disease. Furthermore, the sheer volume of blood moving through 
the system creates "shear stress" on the vessel walls. This mechanical force is the same signal 
generated by aerobic exercise and prompts the arteries to become more compliant and 
flexible. Over time, this leads to structural remodeling, reducing arterial stiffness—a key 
marker of biological aging.1 

3.0 The Cardiovascular Revolution: Reversing Vascular 
Age 
The most robust data supporting sauna use comes from the cardiovascular domain. The 
evidence here is not subtle; it is transformative, bridging the gap between elite athletic 
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performance and longevity medicine. 

3.1 The Bryan Johnson Protocol: A Case Study in Vascular Reversal 
In the realm of extreme biohacking, Bryan Johnson’s "Blueprint" project offers a compelling, 
albeit N-of-1, dataset. Johnson, who rigorously measures thousands of biomarkers, claims 
that his high-intensity sauna protocol (detailed in Section 8) resulted in a "ten-year reduction 
in vascular age".4 

His specific biometric improvements paint a picture of a radically optimized cardiovascular 
system: 

●​ Pulse Pressure Amplification: Improved by 160%. 
●​ Sub-Endocardial Viability Ratio (SEVR): Reached 227%, indicating highly efficient 

oxygen delivery to the heart muscle itself. 
●​ Central Systolic Blood Pressure: Dropped to 96 mmHg. 
●​ Traditional Blood Pressure: Stabilized at 107/75 mmHg.3 

While Johnson’s results are singular, they align with the mechanisms of arterial compliance 
and endothelial repair discussed previously. By subjecting his cardiovascular system to the 
intense workload of heat stress (mimicking Zone 2 cardio), he effectively "exercised" his 
arteries into a more youthful state without the orthopedic wear and tear of equivalent running 
volume.1 

3.2 The Epidemiological Evidence: The Kuopio Study 
Validating these biohacking claims is the massive Kuopio Ischemic Heart Disease Risk Factor 
Study from Finland. This longitudinal study followed thousands of men for decades and 
provided the statistical bedrock for modern sauna science. The findings were 
dose-dependent and stark: 

●​ Sudden Cardiac Death: Significantly lower in frequent bathers. 
●​ All-Cause Mortality: Men using the sauna 4–7 times per week had vastly reduced 

mortality rates compared to those using it once a week. 
●​ Stroke Risk: A robust inverse correlation was found between sauna frequency and stroke 

incidence.2 

The mechanism here is likely the long-term management of blood pressure. Regular heat 
therapy acts as a chronic hypotensive agent. By constantly normalizing endothelial function 
and reducing systemic vascular resistance, the sauna acts as a shield against the 
hypertension that drives stroke and heart failure.2 

3.3 The Detoxification Debate: Separating Signal from Noise 
One of the most contentious aspects of sauna culture is the concept of "detoxification." 
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Wellness influencers often claim saunas purge the body of everything from heavy metals to 
industrial sludge. The scientific reality is more nuanced, and the debate is critical for the 
informed practitioner. 

The Biohacker's Claim: 
Bryan Johnson reports dramatic quantitative reductions in environmental toxins following a 
15-session intensive sauna protocol. His data shows: 
●​ 100% reduction in detectable phthalates (MEP, MEHP) and Perchlorate. 
●​ 65% reduction in the herbicide 2,4-D. 
●​ 85% reduction in microplastics found in ejaculate (dropping from 165 to 20 

particles/mL).3 

Johnson argues that the specific use of far-infrared (FIR) wavelengths or high-heat dry 
saunas mobilizes these toxins from adipose tissue, allowing them to be excreted via sweat. 
Some proponents claim infrared sweat contains up to 20% toxins, compared to 3% in 
traditional steam saunas.2 

The Medical Counterpoint: 
Medical experts, such as Dr. Palleti Siva Karthik Reddy, urge caution. The liver and kidneys 
remain the primary detoxification organs. While sweat does contain traces of heavy metals 
(arsenic, cadmium, lead, mercury) and bisphenol A (BPA), the volume of sweat required to 
make a systemic impact is debated. Dr. Reddy classifies claims about microplastic elimination 
as "largely speculative" and notes that large-scale human trials are "limited".2 
The Synthesis: 
While the "20% toxin" claim for infrared sweat lacks rigorous verification, Johnson’s lab work 
suggests that for specific lipophilic compounds and microplastics, aggressive sweating may 
indeed serve as a viable excretory pathway. For the State On Demand athlete, we view 
detoxification as a plausible secondary benefit, secondary to the confirmed cardiovascular 
remodeling, but one that warrants attention in an increasingly polluted environment. 

4.0 Athletic Dominance: The Ergogenic Edge 
Sauna bathing is not just for longevity; it is a legal performance-enhancing protocol for the 
elite athlete. The mechanisms of heat acclimation translate directly to improved endurance, 
power, and recovery. 

4.1 Plasma Volume and the 32% Endurance Boost 
The most definitive study on athletic performance involved competitive male distance runners. 
After just three weeks of post-exercise sauna bathing (approx. 30 minutes at 90°C), 
researchers measured a staggering 32% increase in run time to exhaustion.1 

The Mechanism of Hypervolemia: 
This performance leap is driven by "hypervolemia"—an expansion of blood volume. The study 
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documented a 7.1% increase in plasma volume.3 
●​ When the body is heated, it sweats. 
●​ To protect circulation, the kidneys retain sodium and water via aldosterone and 

vasopressin. 
●​ This expands the plasma (liquid) portion of the blood. 
●​ Greater plasma volume increases "stroke volume"—the amount of blood the heart pumps 

with each beat. 
●​ This allows the heart to maintain cardiac output at a lower heart rate, reducing 

physiological strain at any given running speed.3 

Additionally, the study noted a 3.5% increase in red blood cell volume. This suggests that the 
heat stress may stimulate erythropoietin (EPO) production, potentially due to transient renal 
hypoxia during the heat exposure.3 The combination of more fluid to pump and more cells to 
carry oxygen creates a vastly more efficient cardiovascular engine. 

4.2 Recovery Kinetics and Muscle Soreness 
Recovery is the bottleneck of training. A study on female team-sport athletes utilizing infrared 
sauna (IRS) provides critical data on neuromuscular recovery. 

●​ The Findings: The control group experienced significantly increased muscle soreness 
(DOMS) 36 hours after intense plyometric and strength training. The sauna group did 
not.5 

●​ The Implications: By using sauna post-exercise, athletes can mitigate the delayed pain 
that typically hampers subsequent training sessions. This is likely due to enhanced blood 
flow clearing metabolic waste products and the analgesic effect of heat-induced 
endorphins.1 

4.3 Hormonal Adaptation: The Cortisol Curve 
A critical insight from the female athlete study is the body's adaptive response to stress 
hormones. 

●​ Week 1 (The Shock): Initially, the sauna acts as a stressor. Morning salivary cortisol 
levels increased significantly (5.1 nmol/l) in the first week.3 The body perceives the heat 
as a threat. 

●​ Week 6 (The Adaptation): By the end of the 6-week protocol, cortisol response had 
flipped, showing a decrease (-1.8 nmol/l).3 

This curve is essential for periodization. It tells us that initiating a sauna protocol during a peak 
competition week might be counterproductive due to the initial cortisol spike. However, 
consistent use builds "stress resilience," teaching the HPA axis to downregulate its alarm 
response, eventually lowering the physiological cost of stress.3 
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5.0 Neurological Architecture: State Change and 
Cognitive Resilience 
The brain is perhaps the most heat-sensitive organ, and paradoxically, the one that stands to 
gain the most from thermal therapy. 

5.1 Dementia Prevention and Neuroprotection 
The strongest longitudinal data for brain health comes again from the Finnish cohorts. Men 
who used the sauna 4–7 times per week demonstrated a Hazard Ratio of 0.34 for dementia 
compared to infrequent users.2 This represents a nearly 66% reduction in the risk of 
developing dementia. 

Mechanisms of Action: 

1.​ Cerebral Perfusion: Heat increases blood flow to the brain, delivering oxygen and 
glucose. 

2.​ Inflammation Reduction: Systemic inflammation is a driver of neurodegeneration; sauna 
lowers C-reactive protein (CRP).2 

3.​ BDNF Release: Heat stress stimulates Brain-Derived Neurotrophic Factor (BDNF), which 
promotes neurogenesis and synaptic plasticity.1 

4.​ Amyloid Plaque Prevention: Heat Shock Proteins may prevent the aggregation of 
beta-amyloid and tau proteins, the structural hallmarks of Alzheimer's.2 

5.2 Autonomic Tuning: Sympathetic to Parasympathetic 
The subjective feeling of "relaxation" after a sauna is a quantifiable neurological event. The 
sauna session itself is a sympathetic (fight-or-flight) event—heart rate rises, norepinephrine is 
released. However, the cessation of heat triggers a massive parasympathetic rebound.1 

This rebound enhances Heart Rate Variability (HRV), the gold standard metric for 
autonomic nervous system health. A higher HRV indicates a nervous system that can 
seamlessly switch between high-arousal focus and deep-recovery relaxation. Regular sauna 
use trains this switching capability, effectively "widening the window" of stress tolerance.3 

6.0 Contrast Therapy: The "State On Demand" 
Protocol 
To truly access a state on demand, we must look beyond just heat. The combination of 
hyperthermia (sauna) and cryotherapy (cold plunge) offers a powerful "interval training" for 
the nervous system. 

 
stateondemand.net 

 

http://stateondemand.net


 
 
 
 
 

6.1 The Neurochemistry of the Cold Plunge 
While heat relaxes, cold sharpens. Immersion in cold water (<15°C) triggers a shock response 
that floods the brain with catecholamines. 

●​ Norepinephrine: Increases focus, vigilance, and energy. 
●​ Dopamine: The molecule of motivation. Studies show cold exposure can elevate 

dopamine levels for hours, enhancing mood and drive.7 

6.2 The "Vascular Pump" and Nervous System Switching 
Alternating between the sauna and the cold plunge creates a mechanical and neurological 
pump. 

1.​ Vasodilation (Heat): Vessels open, blood floods the periphery. 
2.​ Vasoconstriction (Cold): Vessels clamp down, blood rushes to the core to protect 

organs. 
3.​ The Switch: This rapid alternation forces the smooth muscles of the vasculature to work, 

flushing the lymphatic system and improving circulation. Neurologically, it forces the 
brain to toggle between Sympathetic (Cold/Alert) and Parasympathetic 
(Post-Heat/Relaxed) dominance.7 

This practice builds Autonomic Flexibility. Just as a sprinter trains for explosive speed, the 
contrast therapy practitioner trains their nervous system to react instantly to stimuli without 
becoming overwhelmed. This is the essence of State On Demand: the ability to be calm in 
chaos and alert in fatigue.7 

7.0 The Corporate Case: ROI on Resilience 
Implementing sauna and thermal strategies is not just for elite athletes; it is a high-yield 
investment for the corporate sector. The "State On Demand" approach reframes wellness 
from a perk to a performance strategy. 

The Business Case: 

●​ Reduced Absenteeism: Immune system fortification (increased white blood cell count) 
reduces sick days.2 

●​ Cognitive Capital: The reduction in dementia risk and improvement in cerebral blood 
flow protects the organization's "brain trust." 

●​ Burnout Mitigation: By training the parasympathetic rebound, employees are better 
equipped to "switch off" stress, preventing the chronic cortisol accumulation that leads 
to burnout.2 

Companies are encouraged to implement "Recovery Suites" not as luxury items but as 
"Resilience Centers," framing usage protocols around performance enhancement rather than 
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leisure.2 

8.0 The Ultimate Guide: Protocols and Implementation 
Based on the synthesis of the provided research, we present three distinct protocols tailored 
to specific biological outcomes. Choose the protocol that aligns with your current 
optimization goal. 

8.1 Protocol A: The "Blueprint" Longevity & Vascular Health Protocol 
Based on Bryan Johnson’s regimen for maximum cardiovascular remodeling and 
detoxification. 

 

Parameter Specification Scientific Rationale 

Type Finnish Dry Sauna Dry heat allows for higher 
temperature tolerance (up 
to 100°C) compared to 
steam. 

Temperature 80–100°C (176–212°F) Johnson targets approx. 
93°C (200°F) for maximum 
HSP activation.3 

Humidity Low (5–20%) Essential for sweat 
evaporation and effective 
cooling, preventing heat 
stroke. 

Duration 15–20 minutes A hard stop is 
recommended to balance 
hormesis with safety. 

Frequency 4–7 sessions per week Consistency is the primary 
driver of vascular 
remodeling and mortality 
reduction.2 

Critical Safety Testicular Cooling MANDATORY: Use ice 
packs insulated by fabric 
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on the groin. Johnson 
noted a 56% drop in 
sperm motility without 
this measure, but 
"super-fertility" when using 
it.3 

Hydration Electrolyte Solution Drink 0.5–1.0L water with 
450–700mg sodium 
immediately post-session 
to replace sweat losses.3 

8.2 Protocol B: The Endurance Performance Protocol 
Based on the runner study for plasma volume expansion and VO2 max improvement. 

 

Parameter Specification Scientific Rationale 

Timing Post-Exercise 
(Immediate) 

Must be done immediately 
after training (within 30 
mins) to maximize the 
dehydration/hemodilution 
signal.3 

Duration ~30 minutes The runner study averaged 
31 ± 5 minutes. This is 
longer than the longevity 
protocol to force fluid 
retention adaptations.3 

Temperature ~90°C (194°F) High heat is required to 
drive the physiological 
adaptation. 

Hydration Ad Libitum + Replacement Weigh yourself before and 
after. Drink 100% of weight 
loss volume within 2 hours 
post-sauna.3 

Frequency 3-4 times per week Follows the 3-week 
intervention model found in 

 
stateondemand.net 

 

http://stateondemand.net


 
 
 
 
 

the study.3 

Warning Orthostatic Hypotension Due to the duration and 
post-exercise state, the 
risk of fainting is high. 
Stand up slowly. 

8.3 Protocol C: The "State On Demand" Cognitive Protocol 
Utilizing contrast therapy for immediate focus, mood elevation, and neurotransmitter 
optimization. 

 

Stage Activity Duration Neurochemical 
Effect 

1. Heat Sauna (Dry or IR) 15 mins Vasodilation, 
Dynorphin release 
(sensitizes brain to 
endorphins). 

2. Cold Cold Plunge (<15°C) 1-3 mins Vasoconstriction, 
massive 
Norepinephrine/Do
pamine spike for 
alertness.7 

3. Rest Ambient Air 2-3 mins Autonomic 
normalization. 

4. Repeat Cycle 2-3 times Total: ~60m "Vascular pumping" 
and total nervous 
system reset. 

Exit State End on Cold N/A Ending on cold 
promotes sustained 
alertness and 
metabolic burn. 

Exit State End on Heat N/A Ending on heat 
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promotes 
parasympathetic 
relaxation and 
sleep. 

9.0 Safety, Contraindications, and Risk Mitigation 
While the benefits are profound, thermal therapy involves extreme environments. Respect the 
biology to avoid injury. 

9.1 The Fertility Caution 
The most significant specific risk identified in the "Blueprint" documents is male fertility. 
Scrotal hyperthermia is a known cause of transient infertility. Bryan Johnson’s experiments 
confirmed this: sauna use without ice "devastated" his fertility markers. However, importantly, 
this damage was reversible upon cessation or the introduction of cooling protocols. For men 
actively trying to conceive, the "ice-on-the-boys" protocol or avoidance of sauna is 
recommended.4 

9.2 General Contraindications 
●​ Cardiovascular Conditions: Individuals with unstable angina, recent myocardial 

infarction, or severe aortic stenosis should avoid high-heat saunas due to the cardiac 
workload.2 

●​ Pregnancy: High core temperatures can be teratogenic, particularly in the first trimester. 
Consultation with a physician is non-negotiable.7 

●​ Alcohol: Alcohol consumption is the leading contributor to sauna-related accidents and 
death. It impairs thermoregulation and exacerbates hypotension. Zero tolerance for 
alcohol before or during sessions.2 

●​ Children: Thermoregulatory systems in minors are less mature; their core temperature 
rises much faster than adults. Avoidance is the safest protocol.7 

10.0 Conclusion: From Sick to Superhuman 
The convergence of ancient wisdom and modern data science has validated the sauna as far 
more than a luxury. It is a potent biological lever. The data is decisive: whether your goal is to 
reverse the vascular clock by a decade, expand your blood volume for a marathon, or simply 
clear the mental fog of a high-pressure week, heat stress offers a solution. 

However, the "State On Demand" ethos demands precision. We do not just "sit in the heat." 
We deploy protocols. We monitor timing. We respect the cortisol curve and the fertility risks. 
By harnessing the power of thermal hormesis with intelligence and consistency, we unlock a 
level of physiological resilience that transcends baseline health, moving us truly from "sick to 
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superhuman." 

Weaponize your environment. Optimize your state. Welcome to the heat. 
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