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Cold physical plasma (CPP) is a partially ionized gas with a high
concentration of electrons, ions, and reactive species. Unlike high-
temperature plasmas used in industrial settings, CPP operates at near-
ambient temperatures, making it suitable for direct interaction with living
tissues. This unique combination of properties makes CPP a promising tool
for a wide range of medical applications.

Generation Methods

CPP can be generated through various methods, including:

Electrical Discharge: Passing an electrical current through a gas,
such as helium or argon, can create CPP.
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Radio Frequency (RF) and Microwave Discharge: Exposing a gas
to high-frequency electromagnetic fields can generate CPP.

Laser Ablation: Irradiating a solid material with a laser can produce a
plume of CPP.

Properties

CPP possesses several unique properties that make it beneficial for
medical applications:

Low Temperature: Operating at near-ambient temperatures, CPP
minimizes thermal damage to tissues.

High Reactive Species Concentration: CPP contains a high density
of free radicals, ions, and other reactive species that can interact with
biological systems.

Non-Invasive: CPP can be applied to the skin or even inside the body
without causing significant damage.

Broad-Spectrum Activity: CPP has antibacterial, antiviral, and
antifungal effects against a wide range of microorganisms.

Current Medical Applications

CPP has shown promising results in various medical applications,
including:

Wound Healing: CPP promotes wound healing by stimulating cell
proliferation, angiogenesis, and tissue regeneration.

Cancer Treatment: CPP has been used to target and kill cancer cells
while leaving healthy cells unaffected.



Antibacterial and Antiviral Therapy: CPP has demonstrated efficacy
against a range of bacteria, viruses, and fungi, making it a potential
alternative to antibiotics.

Skin Care: CPP can improve skin conditions such as acne, wrinkles,
and psoriasis by reducing inflammation and stimulating collagen
production.

Dental Applications: CPP shows promise in teeth whitening, caries
prevention, and root canal disinfection.

Potential Medical Applications

Future research is expected to expand the potential medical applications of
CPP, including:

Regenerative Medicine: CPP may promote tissue regeneration and
repair in cases of burns, traumatic injuries, and organ failure.

Chronic Disease Management: CPP could offer novel therapies for
managing chronic inflammatory diseases such as arthritis, asthma,
and Crohn's disease.

Drug Delivery: CPP can be used to deliver drugs and other
therapeutic molecules directly to specific tissues.

Diagnostics: CPP may aid in early disease detection by analyzing
changes in tissue composition or biomarkers.

Safety and Regulatory Considerations

While CPP has shown great promise in medical applications, its safety and
efficacy need further evaluation. Ongoing research is focusing on
optimizing treatment parameters, minimizing potential risks, and



establishing safety standards for clinical use. Regulatory frameworks for
CPP devices and therapies are also being developed to ensure patient
safety and product quality.

Cold physical plasma (CPP) is an exciting and versatile technology with
numerous potential applications in medicine. Its unique properties,
including its low temperature, high reactive species concentration, and
broad-spectrum activity, make it a promising tool for wound healing, cancer
treatment, antibacterial therapy, and skin care, among other applications.
With ongoing research and development, CPP is expected to play an
increasingly important role in the future of medical care.
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