
What is Red Light Therapy?

Definition & Technology

Red Light Therapy (RLT), 
scientifically known as 
photobiomodulation or low-level 
light therapy (LLLT), involves the 
application of specific wavelengths 
of red and near-infrared (NIR) light 
to the body. These wavelengths 
typically fall within the 60031000 
nm range. The light is delivered 
through devices such as light-
emitting diodes (LEDs) or lasers, 
carefully calibrated to provide 
therapeutic benefits without 
causing thermal damage to tissues.

How It Works

The light penetrates the skin and 
underlying tissues, where it 
interacts with cells at the 
mitochondrial level, triggering a 
cascade of beneficial physiological 
responses. The depth of 
penetration depends on the 
specific wavelength used, with NIR 
light generally penetrating deeper 
than red light.

Applications in Cancer Care

RLT is a non-invasive and painless 
therapy that has gained traction for 
its potential to address a wide range 
of health concerns. Its ability to 
modulate cellular function and 
promote tissue repair makes it a 
promising complementary 
approach in cancer care, 
particularly in managing treatment-
related side effects and improving 
overall quality of life.



Mechanisms of Action: A Deeper Dive

Cytochrome c Oxidase 
Stimulation

Red and near-infrared light can be 
absorbed by cytochrome c oxidase, 
leading to enhanced electron 
transport and ATP production in 
cells, supporting repair and 
function. Increased ATP provides 
energy for cellular processes, 
including DNA repair, protein 
synthesis, and cell signaling. The 
light energy stimulates the enzyme, 
optimizing its activity and ensuring 
efficient energy production within 
the cells.

Modulation of Reactive 
Oxygen Species (ROS)

A controlled increase in ROS can 
act as signaling molecules to 
trigger beneficial pathways like 
increased antioxidant enzyme 
production, improved circulation, 
and tissue repair. The transient 
increase in ROS activates 
transcription factors that 
upregulate the expression of 
antioxidant enzymes, protecting 
cells from oxidative stress. This 
mechanism contributes to the 
overall cytoprotective effects of 
RLT.

Enhanced Microcirculation

Photobiomodulation can cause 
local vasodilation, promoting 
nutrient delivery and waste 
removal. Vasodilation improves 
blood flow to the treated tissues, 
increasing oxygen and nutrient 
supply while facilitating the 
clearance of metabolic waste 
products. This enhanced 
microcirculation supports tissue 
repair, reduces inflammation, and 
promotes overall tissue health.



Reduction of Treatment-Related Side Effects

1Challenge: Oral Mucositis 
Development

Chemotherapy and radiation therapy can 
cause painful inflammation and ulceration of 

the oral mucosa, severely impacting a patient's 
ability to eat, speak, and swallow. This can lead 

to malnutrition, dehydration, and reduced 
quality of life.

2 Treatment: Red Light Therapy 
Application
Trained healthcare professionals administer 
controlled doses of low-level laser therapy 
(LLLT) to affected areas of the mouth using 
specialized devices. The treatment is well-
tolerated with minimal side effects.

3Healing Process: Cellular Repair
The light energy stimulates cellular repair 

mechanisms in the oral mucosa, promoting 
faster healing of ulcers and reducing 

inflammation.
4 Outcome: Improved Quality of Life

Studies show RLT significantly reduces the 
incidence and severity of oral mucositis, 
decreasing pain and discomfort while 
improving overall patient comfort during 
cancer treatment.



 Enhancing Skin Recovery During Treatment

Radiation-Related Skin 
Damage
Cancer treatments, particularly 
radiation therapy, can cause 
significant skin damage including 
burns and inflammation. RLT offers a 
potential solution for accelerating 
wound healing and reducing these 
side effects, improving patient 
comfort during recovery.

Cellular Regeneration 
Process
Red and near-infrared light 
stimulates fibroblasts, the cells 
responsible for producing collagen 
and other essential components for 
wound healing. This enhanced 
collagen synthesis and new blood 
vessel formation accelerates wound 
closure and improves scar 
appearance.

Improved Healing Outcomes
RLT's anti-inflammatory properties 
help reduce pain and swelling in 
affected areas. This is particularly 
beneficial for radiation burns and 
surgical incisions, allowing patients 
to recover more quickly and 
comfortably from cancer treatments 
that affect the skin.



Pain and Inflammation Management

Natural Pain Management
RLT offers a non-pharmacological 
approach to pain management by 
stimulating the release of 
endogenous opioid-like compounds 
- natural pain relievers produced by 
the body. This can reduce reliance on 
traditional opioid medications and 
their associated risks.

Anti-inflammatory Effects
RLT modulates pro-inflammatory 
cytokines, the signaling molecules 
that contribute to inflammation. By 
reducing these inflammatory 
markers, the therapy helps alleviate 
pain and improve overall function in 
cancer-related pain syndromes.

Comprehensive Treatment
As a well-tolerated therapy, RLT can 
be integrated with other pain 
management strategies, providing 
patients with a safe and effective 
complement to traditional 
treatments while improving quality 
of life and functional capacity.



Support for Tissue Repair and Regeneration

Mitochondrial Function
Cancer treatments can damage 
healthy tissues throughout the body. 
RLT enhances mitochondrial 
function by targeting cytochrome c 
oxidase, a key enzyme in cellular 
energy production.

ATP Production
Red light therapy stimulates the 
production of ATP (adenosine 
triphosphate), the primary energy 
currency of cells. This boost in 
cellular energy accelerates tissue 
repair processes and promotes cell 
proliferation.

Tissue Regeneration
By supporting tissue repair and 
regeneration, RLT helps mitigate 
long-term side effects of cancer 
treatments. This therapy should 
always be used under professional 
medical guidance, as its effects on 
cancer cells require further study.


