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Balneotherapy 
21 Questions and Answers 

Based on the book “Bath Bombs & Balneotherapy” by Mark Sloan 

 

Beginner 

1. What is balneotherapy and how has it been used throughout 
history? 

Balneotherapy is the practice of using mineral-rich waters, often from natural hot springs, for 
therapeutic purposes. It involves immersing the body in these waters to treat various health 
conditions and promote overall well-being. The term "balneotherapy" comes from the Latin 
word "balneum," which means bath. 

Throughout history, many cultures have recognized the healing properties of mineral-rich waters 
and have used them for medicinal purposes. Ancient civilizations such as the Greeks, Romans, 
and Egyptians built elaborate bath complexes around natural hot springs, believing in their 
curative powers. In these cultures, bathing was not only a means of maintaining hygiene but 
also a social and recreational activity. 

The use of balneotherapy continued to evolve throughout history, with different regions 
developing their own unique traditions and practices. For example, in Japan, onsen (hot spring) 
culture has been an integral part of the country's history and is still widely practiced today. In 
Europe, many towns and cities, such as Nauheim in Germany, became renowned for their 
mineral springs and the health benefits they provided. Today, balneotherapy remains a popular 
form of complementary and alternative medicine, with numerous spas and health resorts 
offering mineral bath treatments for a wide range of conditions. 

2. What are the two main ingredients in a bath bomb and how 
do they react to produce carbon dioxide? 

The two main ingredients in a bath bomb are sodium bicarbonate (baking soda) and citric acid. 
Sodium bicarbonate is a base, while citric acid is a weak acid. When these two compounds are 
mixed together in their dry form, they remain stable and do not react. However, when they come 
into contact with water, a chemical reaction takes place. 

As the bath bomb dissolves in water, the sodium bicarbonate and citric acid molecules begin to 
interact. The citric acid reacts with the sodium bicarbonate, causing it to break down into 
sodium citrate, water, and carbon dioxide gas. This reaction is represented by the following 
chemical equation: 

C6H8O7 (citric acid) + 3NaHCO3 (sodium bicarbonate) → Na3C6H5O7 (sodium citrate) + 3H2O 
(water) + 3CO2 (carbon dioxide) 
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The release of carbon dioxide gas during this reaction is what creates the characteristic fizzing 
and bubbling effect of a bath bomb. As the gas is released, it rises to the surface of the water 
and escapes into the air, producing the delightful sensory experience associated with bath 
bombs. The sodium citrate formed in the reaction acts as a buffering agent, helping to soften 
the bathwater and provide a more pleasant bathing experience. 

3. How does water temperature affect the body's metabolic 
rate? 

Water temperature has a significant impact on the body's metabolic rate, which is the rate at 
which the body burns calories to maintain vital functions. When the body is exposed to warm or 
hot water, such as in a bath or hot tub, the metabolic rate increases. This is because the body 
needs to work harder to maintain its core temperature in the presence of external heat. 

As the body absorbs heat from the warm water, blood vessels near the skin dilate, increasing 
blood flow and circulation. This increased circulation helps to deliver more oxygen and 
nutrients to the body's tissues, which can enhance cellular metabolism. Additionally, the heat 
from the water can help to relax muscles, reduce stress, and promote a sense of overall well-
being, all of which can contribute to a heightened metabolic rate. 

Conversely, when the body is exposed to cold water, the metabolic rate decreases. In cold 
temperatures, the body's priority is to conserve heat and maintain core temperature. To achieve 
this, blood vessels near the skin constrict, reducing blood flow to the extremities and focusing 
on maintaining warmth in the vital organs. This reduced circulation can slow down cellular 
metabolism, leading to a decrease in the overall metabolic rate. However, it is important to note 
that brief exposure to cold water, such as in a cold shower or a quick dip in a cold pool, can 
actually stimulate the body's metabolism as it works to generate heat and restore core 
temperature. 

4. What did Dr. Maynard Murray discover about the mineral 
content of ocean water? 

Dr. Maynard Murray, an American biochemist and medical doctor, dedicated a significant 
portion of his life to studying the role of minerals in plant and animal health. One of his most 
notable discoveries was the unique composition of ocean water and its potential implications 
for human health. 

Through his research, Dr. Murray found that ocean water contains a wide array of minerals and 
trace elements, totaling over 90 different substances. What was particularly remarkable about 
his findings was that these minerals were present in the ocean water in the exact proportions 
required by human blood serum and other biological fluids. This led him to believe that the 
mineral balance in ocean water could be crucial for maintaining optimal health in humans and 
other living organisms. 

To further investigate his hypothesis, Dr. Murray analyzed the health of various marine animals. 
He found that sea creatures rarely, if ever, developed chronic diseases such as cancer, heart 
disease, or other degenerative conditions. Moreover, he observed that biological aging seemed 
to be absent in marine life. These findings suggested that the mineral-rich environment of the 
ocean could be a key factor in promoting health and longevity. Dr. Murray's work laid the 
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foundation for further research into the potential health benefits of consuming foods grown in 
mineral-rich soils or water and the use of sea minerals in human nutrition and therapy. 

5. What is the ideal temperature range for a carbon dioxide 
bath? 

The ideal temperature range for a carbon dioxide bath is between 86-95°F (30-35°C). This 
temperature range is lower than that of a typical warm bath, which is usually around 98-104°F 
(37-40°C). The reason for this lower temperature is related to the solubility of carbon dioxide gas 
in water. 

Carbon dioxide is more soluble in water at lower temperatures. As the water temperature 
increases, the solubility of carbon dioxide decreases, meaning that less gas can be dissolved in 
the water. If the water is too hot, the carbon dioxide will escape more quickly from the bath, 
reducing its potential therapeutic effects. By maintaining a temperature between 86-95°F, the 
carbon dioxide can remain dissolved in the water for a longer period, allowing for optimal 
absorption through the skin. 

Furthermore, the lower temperature range of a carbon dioxide bath can be more comfortable for 
some individuals, particularly those who may be sensitive to heat or have certain health 
conditions that make exposure to high temperatures inadvisable. The mild temperature also 
allows for a longer bathing time, which can enhance the overall therapeutic experience. It is 
important to monitor the temperature of a carbon dioxide bath closely to ensure that it remains 
within the ideal range, as water that is too cold may be uncomfortable and reduce the benefits 
of the therapy. 

6. How can baking soda be used therapeutically? 

Baking soda, also known as sodium bicarbonate, is a versatile substance that has many 
therapeutic applications. One of its primary uses is for detoxification. When consumed orally or 
used in baths, baking soda can help to neutralize acidity in the body and promote the 
elimination of toxins. In medical settings, sodium bicarbonate is often used as an antidote for 
chemical poisonings and drug overdoses, as it can help to mitigate the harmful effects of these 
substances. 

Another therapeutic use of baking soda is in the treatment of certain cancers. Research has 
shown that sodium bicarbonate can help to alkalize the body, creating an environment that is 
less hospitable to cancer cells. Some studies have demonstrated that oral administration of 
sodium bicarbonate can inhibit the growth and spread of tumors in animal models. While more 
research is needed to fully understand the potential of baking soda as a cancer treatment, 
these findings suggest that it may be a valuable adjunct to conventional therapies. 

Baking soda can also be used to enhance exercise performance and recovery. During intense 
physical activity, the body produces lactic acid, which can contribute to muscle fatigue and 
soreness. Consuming baking soda before exercise has been shown to reduce lactic acid 
buildup, allowing for improved endurance and reduced post-exercise discomfort. Additionally, 
baking soda can help to maintain the body's pH balance during exercise, which can support 
optimal metabolic function and energy production. While the use of baking soda for exercise 
performance should be approached with caution and under the guidance of a healthcare 
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professional, it may offer benefits for athletes and fitness enthusiasts looking to optimize their 
training and recovery. 

7. What are essential oils and how are they incorporated into 
bath bombs? 

Essential oils are concentrated, volatile plant extracts that are obtained through various 
methods, such as steam distillation or cold pressing. These oils contain the natural fragrances 
and therapeutic compounds of the plants from which they are derived. Essential oils are used in 
aromatherapy, a practice that employs the aromatic compounds of plants to promote physical, 
emotional, and mental well-being. 

Each essential oil has its own unique chemical composition and potential health benefits. For 
example, lavender oil is known for its calming and relaxing properties, while peppermint oil is 
often used to boost energy and alleviate digestive discomfort. Other popular essential oils 
include tea tree, eucalyptus, lemon, and rosemary, each with their own distinct characteristics 
and therapeutic applications. 

In the context of bath bombs, essential oils are often incorporated to provide both aromatic and 
potential health benefits to the bathing experience. When a bath bomb containing essential oils 
is added to bathwater, the oils are released as the bomb dissolves, dispersing their fragrance 
and therapeutic compounds into the water. As the individual soaks in the bath, they can inhale 
the aromatic vapors and absorb the essential oils through their skin, potentially experiencing 
the relaxing, invigorating, or healing effects associated with the specific oils used. The 
combination of the warm water, the effervescence of the bath bomb, and the aroma of the 
essential oils can create a deeply relaxing and rejuvenating experience, promoting a sense of 
overall well-being. 
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Intermediate 

8. How does carbon dioxide affect cellular metabolism and 
oxygen utilization in the body? 

Carbon dioxide plays a critical role in cellular metabolism and oxygen utilization in the body. At 
the most basic level, carbon dioxide is a byproduct of cellular respiration, which is the process 
by which cells break down nutrients to generate energy in the form of ATP (adenosine 
triphosphate). During this process, oxygen is consumed, and carbon dioxide is produced. 

However, carbon dioxide's role in metabolism goes beyond being a mere byproduct. It is 
essential for the proper functioning of the Bohr effect, which describes how oxygen is released 
from hemoglobin in red blood cells. Hemoglobin is the protein responsible for transporting 
oxygen from the lungs to the body's tissues. When carbon dioxide levels in the blood are high, it 
causes a conformational change in the hemoglobin molecule, reducing its affinity for oxygen 
and allowing it to release oxygen more readily to the tissues that need it. This process is crucial 
for ensuring that cells receive an adequate supply of oxygen to carry out their metabolic 
functions. 

Furthermore, carbon dioxide is involved in the regulation of blood pH, which is essential for 
maintaining the proper functioning of cellular enzymes and metabolic processes. When carbon 
dioxide levels in the blood are low, the blood becomes more alkaline, which can impair the 
activity of certain enzymes and disrupt normal metabolic function. Conversely, when carbon 
dioxide levels are within the optimal range, it helps to maintain the blood's pH balance, creating 
an environment that is conducive to efficient cellular metabolism and energy production. 
Therefore, maintaining adequate levels of carbon dioxide in the body is crucial for ensuring that 
cells can utilize oxygen effectively and carry out their metabolic processes optimally. 

9. What did Dr. Konstantin Buteyko discover about carbon 
dioxide levels in people with chronic diseases? 

Dr. Konstantin Buteyko, a Ukrainian physician and researcher, made significant discoveries 
about the relationship between carbon dioxide levels and chronic diseases. Through his 
extensive research and clinical observations, Dr. Buteyko found that individuals suffering from 
chronic conditions consistently had lower levels of carbon dioxide in their bodies compared to 
healthy individuals. 

Dr. Buteyko's work revealed that the severity of a person's chronic disease was directly 
correlated with the extent of their carbon dioxide deficiency. In other words, the more severe the 
disease, the lower the individual's carbon dioxide levels tended to be. This finding was 
consistent across a wide range of chronic conditions, including asthma, hypertension, 
diabetes, and cardiovascular disease. 

To explain this phenomenon, Dr. Buteyko proposed that chronic hyperventilation, or over-
breathing, was a common underlying factor in many chronic diseases. Hyperventilation leads to 
the excessive expulsion of carbon dioxide from the body, resulting in a state of hypocapnia (low 
carbon dioxide levels). This, in turn, can cause a cascade of physiological effects, such as 
reduced oxygen delivery to tissues, impaired cellular metabolism, and increased inflammation, 
all of which can contribute to the development and progression of chronic diseases. Dr. 
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Buteyko's discoveries highlighted the crucial role of carbon dioxide in maintaining health and 
the potential consequences of chronic carbon dioxide deficiency in the body. 

10. How can sodium bicarbonate help with detoxification, 
according to the text? 

According to the text, sodium bicarbonate, or baking soda, can be a valuable tool for 
detoxification. When consumed orally or used in baths, sodium bicarbonate can help to 
neutralize acidity in the body, creating an alkaline environment that is more conducive to the 
elimination of toxins. 

One of the primary ways in which sodium bicarbonate aids in detoxification is by supporting the 
body's natural buffering systems. The body maintains a delicate pH balance, and when this 
balance is disrupted by factors such as poor diet, stress, or environmental toxins, it can lead to 
a buildup of acid waste in the tissues. Sodium bicarbonate acts as a buffering agent, helping to 
neutralize excess acidity and restore the body's optimal pH balance. This, in turn, can enhance 
the body's ability to eliminate toxins and waste products more efficiently. 

In addition to its pH-balancing effects, sodium bicarbonate has been shown to have direct 
detoxifying properties. In medical settings, sodium bicarbonate is often used as an antidote for 
chemical poisonings and drug overdoses. It can help to neutralize the toxic effects of these 
substances in the body, reducing their harmful impact on vital organs and systems. The text 
suggests that regular consumption of sodium bicarbonate, either orally or through baths, may 
provide a gentle and effective way to support the body's ongoing detoxification processes, 
helping to reduce the overall toxic burden and promote better health and well-being. 

11. What are some of the different modern methods of 
administering carbon dioxide therapy discussed in the 
book? 

The book discusses several modern methods of administering carbon dioxide therapy, each 
with its own unique benefits and applications. One of these methods is the use of dry carbon 
dioxide baths, which involve enclosing the body in a specially designed suit or bag filled with 
carbon dioxide gas. This allows for the localized application of carbon dioxide to specific areas 
of the body, such as the limbs or torso. Dry carbon dioxide baths have been shown to be 
effective for treating a variety of conditions, including skin disorders, circulation problems, and 
cellulite. 

Another modern method of carbon dioxide therapy is carboxytherapy, which involves the 
injection of small amounts of carbon dioxide gas directly into the skin or subcutaneous tissues. 
This technique is commonly used in aesthetic medicine for the treatment of wrinkles, scars, 
and other skin imperfections. Carboxytherapy has also been shown to have potential benefits 
for wound healing and the improvement of circulation in the treated areas. 

In addition to these more targeted methods, the book also discusses the use of carbon dioxide-
enriched water for therapeutic purposes. This can include drinking carbonated water, which has 
been shown to have potential benefits for digestion and hydration, as well as the use of carbon 
dioxide-infused bath products, such as bath bombs and salts. When dissolved in bathwater, 
carbon dioxide can be absorbed through the skin, potentially providing systemic benefits such 
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as improved circulation and increased oxygenation of tissues. The book also mentions the use 
of carbon dioxide face baths, which involve immersing the face in carbonated water for short 
periods to improve skin health and appearance. These various methods of carbon dioxide 
therapy offer a range of options for individuals seeking to harness the potential therapeutic 
benefits of this versatile compound. 

12. How did Dr. John Harvey Kellogg use carbon dioxide 
baths to treat patients at the Battle Creek Sanitarium? 

Dr. John Harvey Kellogg, the renowned physician and health advocate, was a strong proponent 
of using carbon dioxide baths as a therapeutic modality at the Battle Creek Sanitarium in 
Michigan, USA. He believed that these baths could provide significant health benefits for 
patients suffering from a wide range of conditions. 

At the sanitarium, Dr. Kellogg employed a specific formulation of ingredients to create a bath 
that closely resembled the natural carbonated mineral waters found in Nauheim, Germany, 
which were known for their therapeutic properties. His "artificial Nauheim baths" typically 
included sodium bicarbonate (baking soda), calcium chloride, and other minerals, which were 
mixed into the bathwater. The addition of an acid, such as citric acid or tartaric acid, would then 
generate carbon dioxide gas in the water, creating an effervescent, bubble-filled bathing 
experience. 

Patients at the Battle Creek Sanitarium would immerse themselves in these carbon dioxide 
baths for a prescribed duration, typically ranging from 10 to 20 minutes per session. Dr. Kellogg 
believed that the carbon dioxide in the water would be absorbed through the skin, providing a 
range of therapeutic effects. These effects included improved circulation, increased 
oxygenation of tissues, and the stimulation of the body's natural healing processes. He used 
these baths to treat a variety of conditions, such as hypertension, cardiovascular disease, 
rheumatism, and skin disorders. The use of carbon dioxide baths at the Battle Creek Sanitarium 
was part of a comprehensive approach to health and wellness that also included dietary 
modifications, exercise, and other lifestyle interventions. Dr. Kellogg's pioneering work with 
these baths helped to establish them as a valuable therapeutic modality in the early 20th 
century. 

13. What role do minerals play in preventing carbon dioxide 
from escaping bath water? 

Minerals play a crucial role in preventing carbon dioxide from escaping bath water too quickly, 
thereby enhancing the therapeutic effects of the bath. When carbon dioxide is dissolved in 
water, it forms an unstable solution that can easily release the gas back into the atmosphere. 
However, the presence of certain minerals in the water can help to stabilize the carbon dioxide, 
keeping it dissolved for a longer period. 

One of the key minerals that contribute to this stabilizing effect is sodium chloride, or common 
table salt. When added to bathwater, sodium chloride increases the water's ionic strength, 
which in turn enhances the solubility of carbon dioxide. This means that more carbon dioxide 
can be dissolved in the water, and it will remain dissolved for a longer time. Other minerals, 
such as calcium chloride and magnesium sulfate (Epsom salt), can also have a similar 
stabilizing effect on carbon dioxide in water. 
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The presence of these minerals in the bathwater creates a more favorable environment for the 
carbon dioxide to remain in solution, allowing for a more prolonged and effective absorption of 
the gas through the skin. This is particularly important in the context of carbon dioxide baths, 
where the goal is to maximize the exposure of the body to the therapeutic effects of the 
dissolved gas. By preventing the premature escape of carbon dioxide from the bathwater, 
minerals help to ensure that the individual receives the full benefits of the therapy during their 
bathing session. This synergistic relationship between carbon dioxide and minerals in water is 
one of the reasons why natural carbonated mineral springs, such as those found in Nauheim, 
Germany, have been prized for their therapeutic properties for centuries. 

14. How can methylene blue enhance the therapeutic effects 
of a bath? 

Methylene blue is a fascinating compound that can enhance the therapeutic effects of a bath in 
several ways. Firstly, methylene blue is known to be a potent antioxidant and anti-inflammatory 
agent. When added to bathwater, it can help to neutralize harmful free radicals and reduce 
inflammation in the body, promoting overall health and well-being. 

Moreover, methylene blue has been shown to have significant benefits for skin health. Studies 
have demonstrated that methylene blue can improve skin hydration, reduce the appearance of 
fine lines and wrinkles, and promote wound healing. This is likely due to its ability to stimulate 
cellular metabolism and increase the production of collagen, a key structural protein in the 
skin. By incorporating methylene blue into a therapeutic bath, individuals can take advantage of 
these skin-enhancing effects, potentially achieving a more youthful, radiant complexion. 

In addition to its antioxidant and skin health benefits, methylene blue may also enhance the 
therapeutic effects of a bath by improving cellular energy production. Methylene blue has been 
shown to stimulate the activity of mitochondria, the powerhouses of the cell responsible for 
generating ATP (adenosine triphosphate), the primary energy currency of the body. By boosting 
mitochondrial function, methylene blue can help to increase overall energy levels, reduce 
fatigue, and support optimal cellular function throughout the body. When combined with the 
other therapeutic elements of a bath, such as warm water, minerals, and carbon dioxide, the 
addition of methylene blue can create a powerful synergistic effect, promoting deep relaxation, 
detoxification, and rejuvenation on multiple levels. 
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Advanced 

15. What is the connection between lack of cellular oxygen 
and chronic disease, according to Dr. Arthur Guyton? 

Dr. Arthur Guyton, a renowned physiologist and author of the widely used medical textbook 
"Textbook of Medical Physiology," believed that a lack of oxygen at the cellular level was the root 
cause of all chronic diseases. He postulated that when cells are deprived of adequate oxygen, 
they are unable to generate sufficient energy to maintain their normal functions, leading to a 
cascading series of metabolic disturbances that ultimately manifest as chronic disease. 

According to Dr. Guyton, the link between cellular oxygen deprivation and chronic disease can 
be understood through the lens of the mitochondrial energy production process. Mitochondria, 
the tiny powerhouses within cells, require a constant supply of oxygen to generate ATP 
(adenosine triphosphate), the primary energy currency of the cell. When oxygen levels are low, 
the efficiency of this process is impaired, leading to a decrease in ATP production and an 
accumulation of metabolic waste products, such as lactic acid. Over time, this cellular energy 
deficit can lead to a breakdown in the normal functioning of tissues and organs, setting the 
stage for the development of various chronic diseases. 

Dr. Guyton's insights into the connection between cellular oxygen and chronic disease have 
significant implications for our understanding of the role of carbon dioxide in health and 
disease. As discussed earlier, carbon dioxide plays a crucial role in the delivery of oxygen to 
tissues through the Bohr effect, which describes how the presence of carbon dioxide facilitates 
the release of oxygen from hemoglobin in red blood cells. When carbon dioxide levels are low, 
as is often the case in individuals with chronic diseases, the Bohr effect is impaired, leading to 
reduced oxygen delivery to cells and tissues. This, in turn, can exacerbate the cellular oxygen 
deficit and contribute to the progression of chronic disease. Thus, Dr. Guyton's work highlights 
the importance of maintaining optimal levels of both oxygen and carbon dioxide in the body to 
support cellular energy production and prevent the development of chronic disease. 

16. How does the absorption of minerals through the skin 
during a bath compare to consuming organic minerals in 
food? 

The absorption of minerals through the skin during a bath and the consumption of organic 
minerals in food are two distinct routes by which the body can obtain essential mineral 
nutrients. While both methods can contribute to overall mineral status, there are some key 
differences in how these minerals are absorbed and utilized by the body. 

When minerals are consumed in food, they are typically bound to organic molecules, such as 
amino acids or organic acids, which can facilitate their absorption in the digestive tract. These 
organic mineral complexes are often more bioavailable than inorganic mineral salts, meaning 
that they are more easily absorbed and utilized by the body. The process of digestion breaks 
down these organic complexes, allowing the minerals to be absorbed through the intestinal wall 
and into the bloodstream, where they can be transported to various tissues and organs for use 
in metabolic processes. 
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In contrast, the absorption of minerals through the skin during a bath involves a different 
mechanism. When the body is immersed in mineral-rich water, such as that found in natural hot 
springs or in a bath enriched with mineral salts, the minerals can be absorbed directly through 
the skin and into the bloodstream. This transdermal absorption bypasses the digestive system, 
allowing for a more rapid uptake of minerals into the body. However, the efficiency of this 
absorption process can vary depending on factors such as the concentration of minerals in the 
water, the temperature of the water, and the duration of the bath. Additionally, the absorption of 
minerals through the skin may be influenced by the individual's skin health and permeability. 

While the absorption of minerals through the skin during a bath may not be as efficient as the 
consumption of organic minerals in food, it can still provide a valuable source of mineral 
nutrients, particularly in cases where dietary mineral intake is inadequate or where digestive 
function is compromised. Moreover, the combination of mineral absorption through the skin 
and the relaxation and stress-reducing effects of bathing can create a synergistic effect, 
potentially enhancing the overall therapeutic benefits of the minerals. Ultimately, a balanced 
approach that includes both dietary mineral intake and regular mineral-rich baths may provide 
the most comprehensive support for optimal mineral status and overall health. 

17. What is the Bohr effect and how does it relate to carbon 
dioxide and oxygen utilization in the body? 

The Bohr effect is a physiological phenomenon that describes the relationship between carbon 
dioxide concentration and oxygen binding to hemoglobin in red blood cells. This effect, named 
after the Danish physiologist Christian Bohr, plays a crucial role in the body's ability to efficiently 
deliver oxygen to tissues and regulate cellular metabolism. 

At its core, the Bohr effect is based on the fact that hemoglobin, the protein responsible for 
transporting oxygen in the blood, has a reduced affinity for oxygen when the concentration of 
carbon dioxide in the blood is high. In other words, when blood passes through tissues that are 
actively metabolizing and producing carbon dioxide as a byproduct, the increased carbon 
dioxide concentration causes hemoglobin to release more oxygen to those tissues. This is 
because carbon dioxide reacts with water in the blood to form carbonic acid, which lowers the 
pH of the blood and alters the structure of hemoglobin, decreasing its affinity for oxygen. As a 
result, oxygen is more readily released from hemoglobin in areas of high carbon dioxide 
concentration, such as metabolically active tissues. 

The Bohr effect is essential for the efficient utilization of oxygen in the body. When tissues are 
producing more carbon dioxide due to increased metabolic activity, the Bohr effect ensures that 
more oxygen is released from hemoglobin to meet the increased energy demands of those 
tissues. Conversely, in areas of low carbon dioxide concentration, such as in the lungs, 
hemoglobin has a higher affinity for oxygen, allowing it to bind more oxygen and transport it to 
tissues that need it. This dynamic relationship between carbon dioxide and oxygen binding to 
hemoglobin helps to ensure that oxygen is delivered to tissues in proportion to their metabolic 
needs, optimizing cellular energy production and overall physiological function. The Bohr effect 
also highlights the importance of maintaining optimal carbon dioxide levels in the body, as 
carbon dioxide plays a vital role in regulating oxygen delivery and utilization at the cellular level. 
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18. How did Dr. Robert J. Gillies' research demonstrate the 
anti-cancer effects of sodium bicarbonate? 

Dr. Robert J. Gillies, a renowned researcher in the field of cancer metabolism, conducted 
groundbreaking studies that demonstrated the anti-cancer effects of sodium bicarbonate. His 
research focused on the role of tumor microenvironment acidity in the growth and spread of 
cancer cells and the potential of sodium bicarbonate to neutralize this acidity and inhibit cancer 
progression. 

In one of his key studies, Dr. Gillies and his team investigated the relationship between tumor 
acidity and cancer cell invasion in vivo. They found that the regions of tumors with the highest 
levels of invasion and metastasis corresponded to areas with the lowest pH, or highest acidity. 
This finding supported the idea that an acidic tumor microenvironment promotes the aggressive 
behavior of cancer cells. To test the effects of neutralizing this acidity, the researchers 
administered sodium bicarbonate orally to tumor-bearing mice. Remarkably, they observed that 
the treatment with sodium bicarbonate significantly inhibited the growth and spread of both 
colon and breast tumors. The results suggested that by neutralizing the acidity of the tumor 
microenvironment, sodium bicarbonate could effectively suppress cancer progression. 

Dr. Gillies' research also shed light on the mechanisms underlying the anti-cancer effects of 
sodium bicarbonate. In a subsequent study, his team discovered that sodium bicarbonate 
treatment reduced the number of circulating tumor cells in the blood of mice with cancerous 
tumors by more than half. This finding indicated that sodium bicarbonate could help prevent the 
spread of cancer cells from the primary tumor site to other parts of the body. Furthermore, Dr. 
Gillies and his colleagues observed that sodium bicarbonate treatment led to an increased 
infiltration of immune cells into tumors, suggesting that the neutralization of tumor acidity could 
enhance the body's natural immune response against cancer cells. These mechanistic insights 
provided a deeper understanding of how sodium bicarbonate exerts its anti-cancer effects and 
highlighted its potential as a complementary therapy in the treatment of cancer. Dr. Gillies' 
pioneering work has paved the way for further research into the use of sodium bicarbonate and 
other strategies targeting tumor acidity as novel approaches to cancer therapy. 

19. What are phytoestrogens and why should they be 
avoided in bath products? 

Phytoestrogens are naturally occurring compounds found in certain plants that can mimic the 
effects of the hormone estrogen in the body. These compounds are structurally similar to 
estrogen and can bind to estrogen receptors, potentially influencing various physiological 
processes regulated by this important hormone. 

While phytoestrogens are often promoted as having potential health benefits, such as reducing 
the risk of certain cancers and alleviating menopausal symptoms, there are also concerns 
about their potential negative impacts on health, particularly when consumed in large amounts 
or when applied topically in personal care products, such as bath products. 

One of the main reasons to avoid phytoestrogens in bath products is their potential to disrupt 
normal hormonal balance. Exposure to excessive levels of phytoestrogens can lead to a state of 
estrogen dominance, where the effects of estrogen are amplified in the body. This can 
contribute to a range of health issues, including an increased risk of certain cancers (such as 
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breast and ovarian cancer), impaired thyroid function, and hormonal imbalances that can affect 
fertility and menstrual regularity. Additionally, some individuals may be more sensitive to the 
effects of phytoestrogens due to genetic variations in their estrogen receptors or differences in 
their ability to metabolize these compounds. 

Another concern with phytoestrogens in bath products is their potential to be absorbed through 
the skin and into the bloodstream. While the skin acts as a barrier, certain compounds, 
including phytoestrogens, can penetrate this barrier and enter the body. This is particularly 
relevant when considering the use of bath products, as the warm water and prolonged exposure 
during bathing can enhance the absorption of these compounds. By avoiding bath products 
containing phytoestrogens, individuals can reduce their overall exposure to these potentially 
disruptive compounds and minimize the risk of hormonal imbalances and related health 
concerns. Instead, opting for bath products with natural, non-estrogenic ingredients can 
provide a safer and more balanced approach to self-care and relaxation. 

20. How can balneophototherapy enhance the therapeutic 
effects of bathing? 

Balneophototherapy, the combination of balneotherapy (bathing in mineral-rich waters) and 
phototherapy (exposure to specific wavelengths of light), can enhance the therapeutic effects of 
bathing through several synergistic mechanisms. This powerful combination has been shown to 
provide significant benefits for a range of health conditions, including skin disorders, 
musculoskeletal conditions, and mental health issues. 

One of the primary ways in which balneophototherapy enhances the therapeutic effects of 
bathing is through the combined anti-inflammatory and immunomodulatory actions of mineral-
rich water and light exposure. Mineral-rich waters, such as those found in natural hot springs or 
enriched bath products, contain a variety of dissolved minerals, including magnesium, calcium, 
and sulfur, which have been shown to exert anti-inflammatory effects on the skin and 
throughout the body. When combined with the immunomodulatory effects of specific 
wavelengths of light, such as ultraviolet B (UVB) or narrow-band UVB (NB-UVB), the anti-
inflammatory benefits of balneotherapy can be significantly enhanced. This combined 
approach has been found to be particularly effective in the treatment of inflammatory skin 
conditions, such as psoriasis and atopic dermatitis. 

In addition to its anti-inflammatory effects, balneophototherapy can also promote tissue repair 
and regeneration. Exposure to certain wavelengths of light, such as red and near-infrared light, 
has been shown to stimulate cellular energy production, increase collagen synthesis, and 
promote the growth of new blood vessels. These effects can help to accelerate wound healing, 
reduce the appearance of scars and skin damage, and support the overall health and 
rejuvenation of the skin. When combined with the mineral-rich environment provided by 
balneotherapy, the regenerative effects of phototherapy can be further enhanced, leading to 
more rapid and comprehensive tissue repair and rejuvenation. 

Moreover, balneophototherapy can provide significant psychological and emotional benefits, 
contributing to an overall sense of well-being and relaxation. The warmth and buoyancy of 
mineral-rich water can promote feelings of comfort and stress relief, while exposure to natural 
light, particularly sunlight, has been shown to have mood-enhancing effects, helping to 
alleviate symptoms of depression, anxiety, and seasonal affective disorder. The combination of 
these psychological benefits with the physical effects of balneophototherapy can create a 
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powerful synergistic effect, promoting a holistic sense of healing and rejuvenation. This 
multifaceted approach to therapy can be particularly beneficial for individuals seeking to 
address both physical and mental health concerns, providing a comprehensive and integrative 
approach to well-being. 

21. What are the seven principles of the "ultimate healing 
bath" outlined in the book? 

The book outlines seven key principles for creating the "ultimate healing bath," a comprehensive 
approach to maximizing the therapeutic potential of bathing. These principles, based on 
scientific evidence and historical practices, provide a roadmap for optimizing the benefits of 
balneotherapy and creating a truly transformative bathing experience. 

The first principle is that hot water increases metabolic rate, while cold water decreases it. This 
understanding of the relationship between water temperature and metabolism is crucial for 
selecting the appropriate temperature for a therapeutic bath. The book recommends a water 
temperature of around 98.6°F (37°C) to promote optimal metabolic function and enhance the 
overall benefits of the bathing experience. 

The second principle highlights the detoxifying effects of hot water. Bathing in warm or hot water 
promotes sweating, which helps to eliminate toxins, heavy metals, and other harmful 
substances from the body. This detoxification process can be further enhanced by the addition 
of specific minerals or other ingredients to the bathwater. 

The third principle focuses on the enhanced mineral absorption that occurs in hot water. As 
water temperature increases, its ability to dissolve and hold minerals improves, allowing for 
greater absorption of these beneficial substances through the skin. This principle emphasizes 
the importance of using mineral-rich water or adding appropriate mineral salts to the bath for 
optimal therapeutic effects. 

The fourth principle revolves around the unique properties of ocean minerals. The book 
highlights the work of Dr. Maynard Murray, who discovered that ocean water contains a perfectly 
balanced array of over 90 essential minerals and trace elements in the exact proportions 
needed by the human body. Incorporating ocean minerals into the bath can provide a 
comprehensive and balanced approach to mineral supplementation and support overall health 
and well-being. 

The fifth principle addresses the ideal temperature range for carbon dioxide baths. To maximize 
the absorption and retention of carbon dioxide in the bathwater, the book recommends 
maintaining a temperature between 86-95°F (30-35°C). This temperature range allows for the 
optimal solubility of carbon dioxide, ensuring that the gas remains dissolved in the water for 
maximum therapeutic benefit. 

The sixth principle emphasizes the role of minerals in enhancing the effectiveness of carbon 
dioxide baths. The presence of minerals in the bathwater helps to prevent carbon dioxide from 
escaping too quickly, extending the duration of its therapeutic effects. Additionally, minerals 
have been shown to increase the skin's absorption of carbon dioxide, further enhancing the 
benefits of the bath. 

The seventh and final principle focuses on the use of additional therapeutic agents to create a 
synergistic effect in the healing bath. The book specifically mentions the use of methylene blue, 
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a compound with antioxidant, anti-inflammatory, and metabolic-enhancing properties. When 
added to the bathwater, methylene blue can work in harmony with the other elements of the 
bath, such as minerals and carbon dioxide, to provide a more comprehensive and potent 
therapeutic experience. 

By incorporating these seven principles, the "ultimate healing bath" aims to create a powerful, 
evidence-based approach to balneotherapy that maximizes the potential health benefits for the 
individual. This holistic approach takes into account the complex interplay between water 
temperature, mineral content, carbon dioxide concentration, and additional therapeutic agents, 
providing a roadmap for creating a truly transformative and rejuvenating bathing experience. By 
understanding and applying these principles, individuals can tailor their bathing practices to 
their specific needs and preferences, unlocking the full potential of this ancient and 
increasingly relevant form of therapy. 


