
The Scientific Foundations of PEMF Therapy 
 

Pulsed Electromagnetic Field (PEMF) therapy uses electromagnetic 
fields to stimulate cellular activity and promote healing. The science of 
PEMF therapy is based on how the energy fields interact with the body's 
natural electrical and chemical processes. 

 

Here's a breakdown of the key scientific concepts and mechanisms: 

1. Cellular Electrical Activity: 

Our bodies are made up of cells that depend on electrical activity to function correctly. 
When cells are injured or diseased, their electrical activity may be disrupted. PEMF therapy 
works to restore normal cellular function by influencing these electrical charges. 

2. Ion Exchange and Membrane Potential: 

• Ion Movement: PEMF devices generate pulsating magnetic fields that can penetrate 
tissues and cells. These fields can interact with charged particles (ions) within and 
around cells, such as calcium (Ca2+), sodium (Na+), and potassium (K+). 

• Voltage-Gated Channels: The electromagnetic fields cause ions to vibrate, 
potentially influencing the opening or closing of voltage-gated ion channels in cell 
membranes. This affects the flow of ions into and out of the cell, which is crucial for 
cellular communication, nutrient absorption, and waste removal. 

• Transmembrane Potential: PEMF may help recharge the transmembrane potential 
(the electrical charge across the cell membrane), which is essential for cell function 
and overall cellular health. 

3. Mitochondrial Function and ATP Production: 

• Energy Production: Mitochondria are the "powerhouses" of our cells, responsible for 
producing adenosine triphosphate (ATP), the body's primary energy currency. 

• Enhanced Respiration: Research suggests that PEMF can improve mitochondrial 
efficiency and stimulate mitochondrial respiration, leading to increased ATP 
production. This provides more energy for cells to perform their functions, including 
repair and regeneration. 

4. Biological Cascades and Signalling Pathways: (Oska’s Vascular protocol) 

• Nitric Oxide (NO) Signalling: PEMF has been shown to modulate nitric oxide 
signalling. NO is a crucial molecule involved in vasodilation (widening of blood 
vessels), blood flow, and various cellular processes, including wound healing and 
inflammation. 



• Growth Factor Secretion: PEMF may stimulate the release of growth factors, which 
are proteins that promote cell growth, proliferation, and differentiation, contributing 
to tissue repair. 

• Anti-inflammatory Response: PEMF can influence the body's natural anti-
inflammatory response, potentially reducing inflammation and pain by affecting pro-
inflammatory cytokines (e.g., TNF-alpha and IL-6). 

• Cell Proliferation and Differentiation: Studies have shown that PEMF can promote 
cell proliferation (cell division and growth) and differentiation, particularly in cells 
involved in bone, cartilage, and muscle healing. (Oska’s Chondrogenic and 
Osteogenic protocols) 

5. Improved Circulation and Oxygenation: 

By expanding blood vessels, PEMF therapy can enhance blood circulation, resulting in the 
more efficient delivery of oxygen and nutrients to tissues and the improved removal of waste 
products through stimulation of the lymphatic system. 

 

Applications and Research: 

PEMF therapy has been studied for a range of conditions. Some areas where research has 
shown promise include: 

• Bone Healing: PEMF has a long history of use in treating non-union fractures and 
enhancing bone repair, with FDA approval for specific bone healing devices dating 
back to 1979. 

• Pain Relief: Studies suggest PEMF can reduce chronic and acute pain, including pain 
from endometriosis, adenomyosis, osteoarthritis, fibromyalgia, and musculoskeletal 
injuries. 

• Inflammation Reduction: PEMF's ability to modulate the inflammatory response 
contributes to pain relief and accelerated healing. 

• Tissue Regeneration: PEMF may support the repair of muscles, tendons, ligaments, 
and other tissues. 

• Wound Healing: Research indicates that PEMF can accelerate the early stages of 
wound closure. 

 

Important Considerations: 

While the science supporting PEMF is growing, it's important to note: 

• Variability in Devices and Protocols: The effectiveness of PEMF can depend on 
factors like frequency, intensity, waveform, and duration of exposure. This variability 
can make direct comparisons between studies challenging. 



• Ongoing Research: Research into the full range of PEMF applications and optimal 
treatment parameters is ongoing. 

• Regulatory Status: While some PEMF devices, such as the Oska Pulse, have FDA, 
TGA, and CE clearance for specific medical conditions, others are marketed as 
"general wellness products" and cannot make medical claims. 

In essence, PEMF therapy uses the body's intrinsic electrical nature to stimulate cellular 
processes, increase energy generation, reduce inflammation, and improve repair 
mechanisms. It provides a non-invasive way to promote healing and overall well-being. 

 

Conclusion: 

A growing body of scientific evidence supports Pulsed Electromagnetic Field (PEMF) therapy 
that expounds its fundamental mechanisms and demonstrates its clinical efficacy in a range 
of conditions. At its core, PEMF leverages the body's inherent bio-electrical nature, 
influencing cellular electrical balance, boosting mitochondrial ATP production, modulating 
ion channel activity, and activating a diverse array of intracellular signalling pathways crucial 
for cellular repair, regeneration, and function. This multifaceted action explains its 
therapeutic potential across various biological processes, from enhancing bone formation 
and accelerating wound healing to reducing pain and influencing immune responses. 

Clinically, PEMF has received FDA, TGA and CE clearance for specific indications, providing 
a strong foundation of validated applications. Evidence consistently supports its role in bone 
healing, particularly for non-unions, and shows promising results in pain management for 
conditions like osteoarthritis, chronic low back pain, and fibromyalgia. Emerging research 
further suggests its potential in neurological health, mental health, and athletic recovery, 
with compelling findings regarding its selective impact on cancer cells. However, until 
validated by scientific research, we do not recommend using the Oska Pulse for treating 
cancer, unless recommended by a patient's oncologist.  

As scientific understanding deepens and technological advancements continue, PEMF 
therapy is poised to become an increasingly integral component of non-invasive, integrative 
care approaches, offering promising solutions for a broad spectrum of health issues. 
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