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What it is, how it works, 
and its impact on health and wellness



Light Therapy
What is Light Therapy?

Red light and near-infrared (NIR) therapy—often called
photobiomodulation—harness specific wavelengths of light to
support healing at the cellular level. Unlike the UV rays of the sun,
red and NIR light don’t cause burns. Instead, they penetrate
deeply into tissues where they interact with the mitochondria—
the energy powerhouses within our cells.

At the heart of this therapy is a simple idea: light is information.
And when you give your cells the right kind of light, they begin to
repair, regenerate, and restore function.
Red light (typically 620–750nm) penetrates superficially and is
ideal for skin and surface-level tissues. Near-infrared light (750–
1100nm) penetrates deeper, making it effective for muscles,
joints, internal organs, and even brain health when used correctly.

Types of Light Therapy

Red Light (Visible Spectrum)
Wavelengths: 620–750 nanometers
Penetration: Up to ~5mm into the skin
Best for: Skin health, hair growth, surface wound healing,
inflammation

Near-Infrared Light (Invisible to the eye)
Wavelengths: 750–1100 nanometers
Penetration: Up to 5 cm deep
Best for: Mitochondrial function, muscle recovery, joint pain,
deep tissue healing

Combination Devices
Use both red and near-infrared light
Often found in panels, masks, and targeted hand-held tools
Ideal for whole-body support

Delivery Methods
Panels: For full-body exposure or targeted areas (e.g., back,
face)
Masks: Specifically designed for facial skin rejuvenation
Handheld Devices: Portable, targeted support for joints or
scalp
Laser Therapy (Low-Level Laser Therapy/LLLT): More
concentrated but used in clinical settings
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CLINICAL AND FUNCTIONAL HEALTH BENEFITS

1. Skin Health & Anti-Aging
Stimulates collagen and elastin production (firmer, smoother
skin)
Reduces wrinkles, fine lines, and sun damage
Calms acne and supports wound healing
Improves rosacea, eczema, and other inflammatory skin
conditions

2. Hair Growth & Scalp Circulation
Encourages hair regrowth in androgenic alopecia
Improves scalp blood flow and reduces follicle inflammation
Often paired with topical peptides or scalp serums for
enhanced results

3. Mitochondrial Function & Energy
Boosts ATP for greater cellular resilience
Reduces fatigue, especially in chronic fatigue and long-
COVID cases
Supports exercise recovery and muscle performance

4. Cognitive & Neurological Support
Improves brain fog, mood, and cognitive function
Shown to support conditions like TBI, Alzheimer’s, and
depression
Helps regulate the circadian rhythm and enhance melatonin
production when used in the morning

5. Cardiovascular & Metabolic Health
Improves blood flow and microcirculation
Reduces inflammation in blood vessels
May support healthy blood pressure and insulin sensitivity

6. Hormonal Health
May support thyroid function by reducing inflammation and
increasing mitochondrial output in thyroid tissue
Emerging research on testosterone support and ovarian
health via improved mitochondrial activity

7. Gut & Immune Health
Enhances tissue repair in IBS, leaky gut, and inflammatory GI
conditions
Supports vagus nerve stimulation and gut-brain axis
regulation
Reduces inflammatory markers associated with autoimmune
conditions

IMAhealth.org



How Red/NIR Light Interacts with Your Cells
At the cellular level, red and NIR light are absorbed by cytochrome c oxidase, a key enzyme in
the mitochondrial electron transport chain. This interaction results in:

1. Increased ATP Production
ATP (adenosine triphosphate) is the energy currency of the cell.
More ATP = improved cellular repair, function, and resilience.

2.Release of Nitric Oxide (NO)
Light therapy displaces nitric oxide from cytochrome c oxidase.
This allows oxygen to bind more effectively—enhancing mitochondrial respiration.
Nitric oxide also improves blood flow, relaxes vessels, and acts as a signaling
molecule.

3.Reactive Oxygen Species (ROS) Signaling
Low levels of ROS generated during PBM signal the body to upregulate its antioxidant
defenses.
This helps reduce chronic inflammation and oxidative stress—foundational in many
diseases.

4.Gene Expression Modulation
Light influences transcription factors like NF-kB and AP-1, leading to downstream
effects like enhanced cell survival, reduced inflammation, and tissue regeneration.

How It Works: The Science

Systemic Effects: Why Local Light Leads to Global Healing
While red light is most effective at treating the area it shines on, it also has systemic effects:

Improves circulation and lymphatic flow
Modulates the immune system (both pro- and anti-inflammatory depending on the need)
Enhances hormonal communication by improving mitochondrial health in endocrine glands
Triggers neuroendocrine signaling, which can shift the body out of chronic stress states

Photobiomodulation: Lighting Up the Mitochondria for Healing
Red and near-infrared light therapy work through a process known as photobiomodulation
(PBM)—a term that literally means “modulating biology with light.” The body doesn’t just
respond to light; it needs it. Specific wavelengths of light, particularly in the red (620–
750nm) and near-infrared (750–1100nm) spectrum, are absorbed by cells and converted
into biological energy.
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While most consumer-grade red light therapy devices focus on the visible red light spectrum
(around 660nm), there’s growing interest in the therapeutic potential of deeper wavelengths—
particularly within the near-infrared (NIR) range, such as 810nm, 850nm, and even 1050nm.

How These Wavelengths Work Differently:
660nm (Red Light): Primarily absorbed by the skin and surface tissues. Ideal for:

Skin health (collagen, acne, wounds)
Hair growth
Inflammation at the surface level

810nm (NIR Light): Penetrates more deeply into muscle, connective tissue, and bone.
Known for:

Enhancing cognitive function via transcranial application
Muscle recovery and joint health
Nervous system and mood support

1050nm (NIR Light): Less commonly discussed, but emerging research suggests it
penetrates even deeper, potentially reaching brain tissue and internal organs when
delivered with sufficient power and precision.

Potential applications in neurodegeneration, brain injury recovery, and systemic
mitochondrial support are currently being studied.

These deeper wavelengths are invisible to the naked eye, but may be built into higher-end or
clinical-grade photobiomodulation devices.

Advanced Therapeutic Wavelengths: 
What the Research Shows

Clinical-Grade Applications & Research Highlights

Advanced red/NIR devices used in clinical settings often feature:
Higher irradiance (light intensity) for better tissue penetration
Dual- or tri-wavelength technology (e.g., 660 + 810 + 1050nm)
Cooling systems that allow for skin contact without overheating

Peer-reviewed research supports their use in:
Chronic pain and inflammation
Wound healing and scar reduction
Peripheral neuropathy
Neurocognitive support (e.g., depression, Alzheimer’s, concussion
recovery)
Post-surgical recovery and circulation enhancement

Studies in transcranial photobiomodulation (tPBM) have shown
improved executive function, mood, and reduced brain fog when using
specific NIR wavelengths like 810nm. Early-stage studies on 1050nm
are exploring its role in neurovascular support and cognitive
protection.
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Emerging Areas 
of Research

Cancer Therapy Support

Red and near-infrared light are not used to kill
cancer cells directly (except in specific
photodynamic therapy cases), but rather to
support the terrain around cancer, including:

Enhancing immune surveillance
Reducing chemotherapy-induced fatigue
Accelerating tissue healing post-surgery or
radiation
Supporting healthy mitochondrial function
(a major focus in cancer metabolism
research)

In photodynamic therapy (PDT), red light is
used in conjunction with a photosensitizing
agent (like 5-ALA or methylene blue) to
selectively target and destroy cancerous
tissue. This method is being explored in
prostate, breast, brain, and skin cancers.
A growing number of clinicians and integrative
oncologists are also using low-level red/NIR
light therapy to reduce:

Lymphedema
Peripheral neuropathy
Mucositis and oral sores
Post-chemo cognitive decline ("chemo
brain")

Autism Spectrum Disorder (ASD)

Red/NIR light is gaining attention for its
potential to support neurological function in
individuals with autism through:

Mitochondrial enhancement, which is
often impaired in ASD
Reduction in neuroinflammation, a key
driver of behavioral symptoms
Improved sleep regulation via circadian
support
Possible gut-brain axis modulation, as
some studies show red/NIR light helps
balance microbial diversity and gut barrier
integrity

A 2022 study found that transcranial PBM
(near-infrared to the forehead/scalp)
improved emotional regulation and
communication in children with autism,
particularly when used alongside behavioral
therapies. More research is needed, but
results are promising.

Other Advanced Applications

Cardiovascular disease: Improves
endothelial function, modulates
inflammatory pathways, and supports
nitric oxide bioavailability
Neurodegenerative diseases: Being trialed
in Alzheimer's, Parkinson’s, and post-
stroke recovery
Autoimmune diseases: Modulates immune
function while reducing tissue damage in
conditions like MS, lupus, and Hashimoto’s
Post-viral syndromes: Shown to reduce
fatigue and brain fog in long COVID and
EBV cases.
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Goal Wavelength Duration Frequency Notes

Skin Health
Red light (630–

660nm)
10–15 min

Daily or every
other day

Clean skin before
use

Mitochondrial
Health

NIR (850–880nm) 15–20 min 3–5x/week
Use on low to

moderate power

Brain/Mood NIR (810–850nm)
10–15 min (on

head)
3–4x/week

Pair with
breathwork or

meditation

Hair Growth Red light (660nm) 5–10 min 3–5x/week
Consistency is

key

Joint and Muscle Red + NIR 10–20 min As Needed
Use after exercise

or injury

When and 
How to Use It
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Spotlight: 
Transcranial Red Light

for Brain Support

Emerging research into transcranial photobiomodulation (tPBM)—the application of
near-infrared light to the scalp and forehead—is opening new doors in brain health and
mental wellbeing.

Why it works:
 
Near-infrared light (particularly in the 810–850nm range) penetrates through the skull
and interacts with mitochondria in brain cells, especially in the prefrontal cortex—a
region involved in memory, mood regulation, and executive function.

Evidence Snapshot:

A 2019 clinical trial showed that 8 weeks of tPBM significantly improved
symptoms of major depressive disorder, with no side effects.
Cognitive function (focus, memory, verbal recall) has been shown to improve in
both healthy individuals and those with mild cognitive impairment (MCI).
In children and teens with autism, early studies show improved emotional
regulation, social interaction, and reduced meltdowns after regular tPBM sessions.
For stroke and traumatic brain injury, near-infrared light may accelerate healing
and reoxygenation of brain tissue.
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System/Concern Benefits of Red/NIR Light

Skin & Hair Boosts collagen, reduces wrinkles, calms acne, improves wound
healing, stimulates hair growth

Musculoskeletal Eases joint pain, accelerates injury recovery, reduces muscle
soreness

Mitochondrial Function Increases ATP, supports detoxification, reduces fatigue,
enhances resilience.

Mood & Brain Health Improves focus, reduces depression/anxiety, supports
neurogenesis and brain repair

Hormonal Support May support thyroid, testosterone, and adrenal function through
mitochondrial regulation

Gut Health Aids in tissue repair, modulates inflammation, supports gut-brain
axis

Immune Function Balances cytokines, reduces systemic inflammation, supports
recovery from illness

Metabolism & Cardiovascular Improves circulation, reduces blood pressure, enhances insulin
sensitivity

Cancer Therapy Recovery Supports tissue repair, reduces lymphedema, chemo side effects,
and inflammation

Neurological Disorders Used in Parkinson’s, Alzheimer’s, ASD, stroke, traumatic brain
injury

At a Glance:
Conditions Supported by

Red/NIR Light
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While red and near-infrared light are the most widely studied for mitochondrial health and
systemic healing, other wavelengths within the visible light spectrum are gaining attention
for their targeted benefits.

$ Blue Light (400–495nm)
Often misunderstood due to its association with screens and circadian disruption,
therapeutic blue light—when used intentionally—has beneficial applications:

Antibacterial: Shown to kill acne-causing bacteria (like P. acnes) and support wound
sterilization
Skin clarity: Used in dermatology for inflammatory skin conditions and breakouts
Seasonal mood support: Bright white/blue-spectrum light boxes are used for Seasonal
Affective Disorder (SAD)
Oral health: Blue light combined with certain toothpaste agents can reduce plaque and
gum inflammation

Note: Blue light should be avoided in the evening, as it suppresses melatonin. Therapeutic
use is typically done in the morning or early day.

0 Amber, Orange & Yellow Light (570–620nm)
These softer wavelengths penetrate less deeply but are known for their soothing, anti-
inflammatory effects, especially for:

Sensitive or rosacea-prone skin
Reducing redness and calming post-procedure inflammation
Promoting lymphatic flow and gentle tissue repair

Amber and orange lights are also thought to support the endocrine system, particularly in
relation to pineal gland and melatonin regulation, though more research is needed.

� Full-Spectrum Light & Circadian Rhythm Regulation
Don’t underestimate the healing power of natural sunlight. Full-spectrum light exposure,
particularly in the first hour after waking, plays a crucial role in:

Resetting your biological clock
Supporting cortisol awakening response
Enhancing alertness, mood, and metabolism

A morning walk outdoors can be one of the most powerful and free forms of light therapy.

Beyond Red & NIR:
Other Therapeutic

Wavelengths
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Not all light therapy devices are created equal. Consider looking for devices that:

List specific wavelengths used (not just “red” or “infrared”)
Disclose irradiance (power output) in mW/cm²
Offer appropriate safety features (e.g., cooling, eye protection)

While clinical-grade tools may offer deeper penetration and broader application,
you don’t need the most expensive device to get results. For many people, a simple
660nm + 850nm panel used consistently can still bring incredible benefits to
energy, skin, sleep, and mood.

Choosing the 
Right Light
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Before we had devices, we had nature.

The first and last light of the day—sunrise and sunset—are rich in red
and near-infrared wavelengths, without the UV radiation of midday
sun. This natural light:

Penetrates deep into the skin and tissues, just like red light
therapy devices
Supports circadian rhythm alignment, helping regulate melatonin,
cortisol, and sleep-wake cycles
Gently stimulates mitochondrial function, ATP production, and
cellular repair—without heat or damage
May reduce inflammation and prime the body for healing first
thing in the morning or as it prepares for rest

This is why early morning sunlight on your skin and eyes (no
sunglasses or windows!) is one of the simplest, most powerful
wellness tools available.

Red Light Therapy Is Ancient

Red light therapy is often called “biohacking,” but really, it’s a return to
something ancient. For most of human history, we lived outdoors—
our cells evolved in constant relationship with light.

Today, modern life (indoor jobs, screens, blue light exposure)
disconnects us from this natural rhythm—and that’s where either:

Deliberate sun exposure (especially at sunrise/sunset), or at-home
red light therapy devices help bridge that gap.

Can’t afford a red light panel? Let nature work.

Go outside at sunrise or sunset for 5–15 minutes daily
Let the light hit your face, chest, arms—no glasses or sunscreen
Pair it with breath work, movement, journaling, or meditation
Over time, you’ll feel the difference in mood, energy, and sleep

Humans need light on a cellular level. And the best part? It’s free.

Sunrise, Sunset and
Nature’s Built-In 

Red Light Therapy
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Learn more and find resources:
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