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Abstract. Hyperbaric oxygen chamber is a medical device that improves the oxygenation
capacity of human tissue by increasing the ambient pressure and oxygen concentration. It has
been widely used in a variety of clinical treatments and other fields. This study aims to
systematically evaluate the application effects of hyperbaric oxygen chambers in different
medical fields, explore its potential therapeutic principles and analyze its future development.
Through a literature review, the study focused on the application of hyperbaric oxygen chambers
in decompression sickness, carbon monoxide poisoning, chronic diseases and burn injuries. The
results showed that hyperbaric oxygen chambers can significantly promote tissue regeneration,
reduce nerve damage, and improve the survival rate of patients with carbon monoxide poisoning.
Beyond medical applications, hyperbaric oxygen therapy is gaining recognition in the fields of
sports recovery, beauty, and wellness, where it is used to enhance athletic performance, improve
skin quality, and promote overall health. The conclusion of this study is that hyperbaric oxygen
chambers have broad clinical application prospects as an auxiliary treatment method. With
ongoing advancements in artificial intelligence and big data, the future of hyperbaric oxygen
chambers is likely to see more personalized and intelligent systems, enabling treatments tailored
to individual patient needs. Additionally, the development of portable and home-use chambers
will increase accessibility, allowing more patients to benefit from this therapy outside traditional
medical settings.
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1. Introduction

Hyperbaric oxygen chambers are medical devices that provide pure oxygen in a high-pressure
environment and are widely used to treat and improve a variety of health conditions. The basic principle
is to increase the oxygen content in the blood and tissues by increasing the oxygen concentration and
pressure, thereby promoting the body's natural healing ability. Hyperbaric oxygen therapy originated in
the 19th century and was originally used to treat decompression sickness. As technology developed, its
application range continued to expand. In the mid-20th century, hyperbaric oxygen chambers began to
be widely recognized in the medical field and were used to treat a variety of diseases. Hyperbaric oxygen
chambers have a wide range of applications in the medical field, including the treatment of
decompression sickness, carbon monoxide poisoning, chronic wounds and burns, and can also help
athletes and health enthusiasts accelerate sports recovery and improve overall health. Hyperbaric oxygen
chambers are divided into single-person chambers and multi-person chambers. Single-person chambers
are suitable for individual use and are more convenient; while multi-person chambers can accommodate
multiple patients at the same time and are suitable for use in hospitals and professional treatment centers.
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The main technical indicators of hyperbaric oxygen chambers include the pressure range in the chamber
(usually 1.5 to 3 atmospheres), oxygen concentration (up to 100%), and temperature and humidity
control. The precise regulation of these parameters is essential to ensure treatment effectiveness and
patient comfort. When using a hyperbaric oxygen chamber, patients need to be guided by professionals.
The usual steps include entering the chamber, sealing the door, gradually increasing the pressure, giving
oxygen therapy, and slowly decompressing. Pay attention to safety throughout the process to prevent
discomfort reactions such as fainting or ear pain. Although hyperbaric oxygen therapy is generally safe,
it is still necessary to pay attention to possible risks, such as oxygen toxicity and barotrauma. Following
strict safety standards and operating procedures can effectively reduce these risks. For patients with
uncontrolled pneumothorax or severe heart disease, the use of hyperbaric oxygen chambers may be risky
and should be avoided. A large number of clinical studies have shown that hyperbaric oxygen therapy
can effectively improve tissue oxygenation, promote wound healing, and have anti-inflammatory and
anti-infective effects in some cases. However, the efficacy may vary for different diseases and
individuals [1].

Regular inspection and maintenance of hyperbaric oxygen chambers is essential to ensure the normal
operation and safety of the equipment. Including airtightness testing, maintenance of the oxygen supply
system, and calibration of the electronic control system.The cost of using hyperbaric oxygen chambers
is high, mainly including equipment purchase, installation, maintenance and operating costs. However,
with the advancement of technology, the cost is expected to gradually decrease, making it more widely
used in various medical institutions. The use of hyperbaric oxygen chambers is subject to strict
regulations and policies to ensure patient safety and the effectiveness of treatment. At the same time,
many countries provide policy support for its research and development and application to promote
technological progress and popularization of applications. Hyperbaric oxygen chambers have high
energy consumption, so environmental protection measures such as energy recovery technology and
efficient oxygen supply systems need to be considered in design and use.

Future development trends of hyperbaric oxygen chambers include further improvements in
technology, such as the development of portable devices, the application of intelligent control systems,
and the exploration of more clinical applications. With the deepening of scientific research, hyperbaric
oxygen therapy is expected to play a role in more fields. While looking forward to future development
of hyperbaric oxygen chamber, we also need to understand its principles, then improve its structure and
application.

2. Structure of hyperbaric oxygen chamber

The core module of the hyperbaric oxygen chamber is the pressure chamber. The pressure chamber is
usually made of high-strength steel or aluminum alloy, which can not only withstand high air pressure,
but also has good corrosion resistance and durability. In terms of design, the pressure chamber must
meet strict safety standards and be able to remain stable and safe under various air pressure conditions.
The shape of the chamber is usually cylindrical or spherical to ensure uniform force under high pressure
and avoid deformation and structural damage.

The sealing system is a crucial module in the hyperbaric oxygen chamber. Its main function is to
maintain the air pressure difference between the inside and outside of the chamber to prevent air leakage,
thereby ensuring the high-pressure environment in the chamber. The sealing system is usually composed
of high-quality seals and valves. These components have been strictly tested and inspected in design and
material selection, and can maintain good sealing performance during long-term use. In addition, the
sealing system also includes a set of special pressure balancing devices to balance the internal and
external pressures when the cabin door is opened and closed to avoid damage to the chamber or the user
due to sudden pressure changes [2].

The oxygen supply system is another key module in the hyperbaric oxygen chamber. Its main task is
to provide pure oxygen to the cabin. Oxygen is usually stored in high-pressure oxygen cylinders and
enters the cabin through precise delivery pipes and regulating valves. The oxygen supply system must
not only ensure the purity and flow of oxygen, but also be able to flexibly adjust the oxygen supply
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according to the actual needs in the cabin. To ensure safety, the system is also equipped with multiple
safety devices, such as pressure sensors and emergency shut-off valves, to prevent oxygen leakage or
excessive pressure.

The pressure control system consists of a control panel and a safety valve. They can accurately adjust
the air pressure in the cabin. The control panel usually has a variety of parameters that can monitor
environmental factors such as air pressure, temperature and humidity in the cabin in real time. The
operator can set different pressure levels according to the needs of the treatment plan to ensure that the
patient receives treatment under the most suitable conditions. The safety valve acts as a protective device
and automatically exhausts when the pressure in the cabin is too high to prevent harm to the patient due
to excessive pressure [2].

The environmental control system of the hyperbaric oxygen chamber is designed to provide a
comfortable and safe treatment environment. The system can adjust the temperature and humidity in the
cabin to ensure that the patient will not have adverse reactions due to environmental discomfort during
treatment. Temperature regulation usually uses an air conditioning system or a heating device, while
humidity regulation is achieved through a humidifier or a dehumidifier. Modern hyperbaric chambers
are also equipped with air purification devices that can effectively filter impurities and pollutants in the
air in the chamber, further improving the comfort and safety of treatment.

The monitoring system includes vital signs monitors, cameras and intercom system. The vital signs
monitor can monitor the patient's heart rate, blood oxygen saturation, blood pressure and other key
physiological parameters in real time. Once an abnormality is found, the system will automatically sound
an alarm to remind medical staff to take immediate action. The camera and intercom system are used
for communication inside and outside the chamber to ensure that medical staff can understand the
patient's condition at any time and provide guidance or comfort as needed [3].

3. The principle and clinical application of hyperbaric oxygen chamber

3.1. The principle of hyperbaric oxygen chambers

The working principle of the hyperbaric chamber is based on Henry's law, a physical law that states that
the solubility of a gas in a liquid is proportional to the partial pressure of the gas. Under high pressure,
the partial pressure of oxygen increases, causing more oxygen to dissolve in the blood. This phenomenon
can significantly increase the oxygen content in the blood and tissues, thereby improving the
oxygenation of tissues and accelerating the healing process [4].

In the hyperbaric chamber, patients inhale pure oxygen or high-concentration oxygen, and the air
pressure in the chamber is usually adjusted to 2 to 3 times higher than the standard atmospheric pressure.
This high-pressure environment can significantly increase the solubility of oxygen in the blood, allowing
oxygen to diffuse faster and more widely to all tissues and organs throughout the body. For some
diseases caused by hypoxia or poor blood flow, hyperbaric oxygen therapy can effectively improve
symptoms and promote recovery.

3.2. Clinical application of hyperbaric oxygen chamber
Hyperbaric oxygen chamber has played an excellent role in treating some diseases, such as
decompression sickness, carbon monoxide poisoning, chronic wounds and burning.

3.2.1. Decompression sickness

Decompression sickness is a disease caused by the formation of bubbles in the blood by gases (mainly
nitrogen) in the body during rapid decompression in divers or high-altitude workers. The hyperbaric
oxygen chamber provides a high-pressure oxygen environment, which shrinks the bubbles and
redissolves them in the blood, thereby alleviating the patient's symptoms. Hyperbaric oxygen therapy is
currently one of the most effective methods for treating decompression sickness, which can quickly
improve the patient's health and prevent further complications [5].
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3.2.2. Chronic wounds

Chronic wounds, such as diabetic foot ulcers and bedsores, are usually difficult to heal due to tissue
hypoxia. Hyperbaric oxygen therapy can accelerate wound healing by increasing the oxygen content in
tissues, promoting angiogenesis and cell regeneration. For some stubborn wounds, hyperbaric oxygen
therapy is often used as an adjuvant therapy in combination with other treatments, with significant results

[5].

3.2.3. Burn injury

Burn patients are usually at risk of severe tissue damage and infection. Hyperbaric oxygen therapy can
not only increase tissue oxygenation and promote healing, but also has significant antibacterial effects,
inhibiting the growth of anaerobic bacteria and enhancing immune function. This treatment method can
relieve pain in burn patients, reduce the risk of infection, and significantly improve the cure rate when
combined with traditional treatment methods. Similarly, radiation damage caused by radiotherapy can
also be alleviated by hyperbaric oxygen therapy. Hyperbaric oxygen can reduce tissue swelling and
inflammatory response and promote the repair of damaged tissues.

3.2.4. Carbon monoxide poisoning

Carbon monoxide poisoning is a common but extremely dangerous type of poisoning. It binds to
hemoglobin and hinders the transport of oxygen, resulting in tissue hypoxia. The hyperbaric oxygen
chamber can accelerate the separation of carbon monoxide from hemoglobin and restore normal oxygen
transport function. Through hyperbaric oxygen therapy, the patient's neurological function can be
quickly restored and the occurrence of sequelae can be reduced [6,7].

3.3. Other applications

In addition to its wide application in the medical field, hyperbaric oxygen chambers also play a
significant role in non-medical fields, especially in sports, beauty and health care.

Hyperbaric oxygen chambers play an important role in athletes' training and game recovery. High-
intensity training and competition often lead to the accumulation of lactic acid in athletes, causing
muscle fatigue. Hyperbaric oxygen therapy can accelerate the metabolism of lactic acid and quickly
remove lactic acid accumulation in muscles, thereby reducing muscle fatigue. In addition, for soft tissue
injuries caused by sports such as sprains and strains, hyperbaric oxygen therapy can also effectively
reduce swelling and promote rapid recovery of tissues. Professional athletes can use hyperbaric oxygen
chambers during competitions to shorten the recovery time between games, thereby maintaining the best
competitive state. The use of hyperbaric oxygen chambers can increase the oxygen content in the body,
which is obviously helpful for improving cardiopulmonary function, improving sports endurance and
sports performance.

Hyperbaric oxygen chambers have also been widely used in the field of beauty. Hyperbaric oxygen
therapy can increase the elasticity of the skin and delay the aging process by increasing the oxygen
supply to the skin tissue. In addition, hyperbaric oxygen can also promote the production of collagen,
making the skin tighter and smoother.

Hyperbaric oxygen therapy is also used by some people who pay attention to health to improve
immunity. By increasing the oxygen content in the body, hyperbaric oxygen can enhance the function
of the immune system and help the body resist disease more effectively. In addition, hyperbaric oxygen
therapy can also improve sleep quality and help those who suffer from insomnia get better rest.

4. The future development of hyperbaric oxygen chamber

As an advanced medical device, hyperbaric oxygen chamber has demonstrated remarkable efficacy in
treating a variety of diseases and promoting health recovery. However, with the development of science
and technology and the deepening of medical research, the future development trend of hyperbaric
oxygen chambers will be more diversified and refined, indicating that this field will usher in new
breakthroughs and opportunities.
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First of all, future hyperbaric oxygen chambers will develop in a more personalized and intelligent
direction. With the advancement of artificial intelligence (AI) and big data technology, future hyperbaric
oxygen chambers may be equipped with intelligent monitoring systems that can analyze patients'
physiological data in real time and automatically adjust oxygen concentration, chamber pressure, and
temperature based on individual differences. and humidity parameters. By combining a patient's genetic
information, medical history and real-time health status, these intelligent systems can develop
personalized treatment plans to maximize treatment effectiveness and reduce side effects. This
personalized treatment will better meet the needs of different patients, especially those with complex
conditions or special physiological conditions.

Secondly, the development of portable and home-use hyperbaric oxygen chambers will become a
major trend. Traditional hyperbaric oxygen chambers are usually bulky and fixed in hospitals or
professional treatment centers, but future technological advancements may make hyperbaric oxygen
chambers more compact and portable. The lightweight hyperbaric oxygen chamber will allow patients
to receive hyperbaric oxygen therapy at home or when going out, no longer limited by geographical
location and time. This can not only improve the quality of life of patients, but also reduce the burden
on medical institutions and promote the rational allocation of medical resources. At the same time, home
hyperbaric oxygen chambers will be connected to medical institutions through remote monitoring
technology to ensure the safety and effectiveness of patients when used at home.

Next, the application range of hyperbaric oxygen chambers will be further expanded. In addition to
traditional applications in the treatment of decompression sickness, carbon monoxide poisoning, burns
and chronic wounds, future hyperbaric oxygen chambers are expected to play a role in more emerging
medical fields. For example, hyperbaric oxygen chambers have shown promise in the treatment of
neurological conditions such as stroke, brain injury and multiple sclerosis, and future studies and clinical
trials may further confirm their effectiveness in these areas. In addition, with a deeper understanding of
the biological mechanisms of cancer, hyperbaric oxygen chambers may play a more important role as
adjuvant therapy in cancer treatment, by increasing the oxygen content of tumor tissues, enhancing the
effects of radiotherapy and chemotherapy, and even directly inhibiting cancer. Cell growth.

In addition, the application of hyperbaric oxygen chambers in the fields of sports medicine and
rehabilitation will also be further deepened. In the future, athletes and fitness enthusiasts will
increasingly use hyperbaric oxygen chambers as part of their training and recovery. By accelerating
lactate metabolism, reducing muscle fatigue and accelerating the healing of soft tissue injuries,
hyperbaric oxygen chambers will help athletes stay in top shape during competition and extend their
careers. At the same time, the general population may also regard hyperbaric oxygen chambers as a
health management tool for improving immunity, improving sleep, and delaying aging.

From a technical perspective, the future development of hyperbaric oxygen chambers will also
benefit from advances in materials science and manufacturing processes. The application of new
lightweight materials will make the cabin stronger and more durable, while reducing weight and making
it easier to transport and install. In addition, advanced manufacturing processes will further reduce the
production cost of hyperbaric oxygen chambers, allowing this technology to be accepted and used by a
wider range of people. The development of microelectronics technology will also make the control
system of the hyperbaric oxygen chamber more precise and reliable, further improving the safety and
effectiveness of treatment.

Finally, as the global pursuit of health and longevity continues to grow, the application prospects of
hyperbaric oxygen chambers in the fields of beauty and anti-aging will also become broader. In the
future, in addition to traditional medical uses, hyperbaric oxygen chambers may be used more in daily
health and beauty care. By increasing the supply of oxygen to the skin and tissues, hyperbaric oxygen
chambers can slow down the aging process, improve skin quality, and even promote overall health. This
trend will not only attract the attention of health enthusiasts and the beauty industry, but may also
promote the popularization of hyperbaric oxygen chambers and become a new healthy lifestyle.

Hyperbaric oxygen chambers have evolved significantly since their inception, now playing a crucial
role in both medical and non-medical fields. Originally developed in the 19th century to treat
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decompression sickness, these devices have expanded their utility to address a wide range of conditions,
including carbon monoxide poisoning, chronic wounds, burns, and more. The technology behind
hyperbaric oxygen chambers, including their pressure control, oxygen supply, and environmental
regulation systems, ensures that patients receive safe and effective treatment by increasing oxygen
solubility in the blood and tissues, thereby enhancing the body's natural healing processes [8].

As the technology continues to advance, the future of hyperbaric oxygen chambers looks promising.
Trends indicate a shift towards more personalized and intelligent systems, with Al and big data playing
a pivotal role in tailoring treatments to individual patient needs. The development of portable and home-
use chambers will further democratize access to this therapy, allowing patients to benefit from
hyperbaric oxygen treatment outside traditional medical settings, thus improving their quality of life and
easing the burden on healthcare facilities.

Moreover, the application scope of hyperbaric oxygen therapy is set to broaden, with ongoing
research exploring its potential in treating neurological conditions, enhancing cancer treatments, and
supporting athletes in recovery and performance enhancement. The integration of new materials and
advanced manufacturing techniques will likely reduce costs and improve the durability and functionality
of these chambers, making them more accessible to a wider population.

In addition to medical uses, hyperbaric oxygen chambers are gaining traction in the beauty and
wellness industry, where they are used to improve skin quality, delay aging, and boost overall health.
This diversification in application underscores the growing recognition of hyperbaric oxygen therapy as
a versatile tool for health promotion.

In summary, hyperbaric oxygen chambers are poised to become even more integral to healthcare and
wellness in the coming years, driven by technological innovation and expanding clinical applications.
As research deepens and technology advances, the role of hyperbaric oxygen therapy in enhancing
health and well-being is expected to grow, offering new solutions for both medical treatment and
preventive care.

Hyperbaric oxygen chambers are advanced medical devices that provide pure oxygen in a high-
pressure environment, significantly enhancing the oxygenation of tissues to promote healing and treat
various health conditions. Originally developed in the 19th century for treating decompression sickness,
their application has since expanded to include a wide range of medical conditions such as carbon
monoxide poisoning, chronic wounds, burns, and neurological disorders. The technology behind
hyperbaric oxygen chamber ensures precise control of pressure, oxygen supply, and environmental
conditions, which is crucial for the safety and effectiveness of treatments.

5. Conclusion

This study focuses on the application of hyperbaric oxygen chambers in the medical field and
systematically analyzes their efficacy in decompression sickness, carbon monoxide poisoning, chronic
diseases and burn injuries. The results show that hyperbaric oxygen chambers, as an auxiliary treatment
method, can significantly improve the clinical symptoms of patients, especially in promoting tissue
regeneration, reducing nerve damage, and improving first aid effects. This study concluded that
hyperbaric oxygen chambers have significant therapeutic effects in the treatment of a variety of acute
and chronic diseases, and are worthy of further promotion in clinical practice. At the same time, the
study also proposed suggestions on the scope of application, timing of use and potential side effects of
hyperbaric oxygen chambers, in order to provide a reference for clinical application. This study fills the
research gap in the treatment of certain specific diseases with hyperbaric oxygen chambers, especially
in the field of acute poisoning treatment, providing a new treatment perspective and method. In addition,
the results provide a strong theoretical basis for practitioners in related fields, which is helpful to improve
patients' treatment plans and improve clinical efficacy. However, this study also has certain limitations,
such as a relatively small sample size and a short follow-up time, which may affect the wide applicability
of the results. Looking forward, further large-scale, multicenter clinical trials are necessary to verify the
long-term efficacy and safety of hyperbaric oxygen chambers in different diseases. In addition, future
research can also explore the optimal treatment parameters of hyperbaric oxygen chambers under
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different pressures and oxygen concentrations, thereby providing more accurate guidance for clinical
practice. In short, as an emerging medical technology, hyperbaric oxygen chambers have broad
application prospects, but further research is still needed to improve their theoretical basis and
application specifications.
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