RED LIGHT THERAPY

Product & Science Guide

1. Red Light Therapy — Overview

A Cellular Approach to Regeneration and Tissue Support

Red Light Therapy, also known as Photobiomodulation (PBM) or Low-Level Light Therapy (LLLT), is a non-
invasive therapeutic modality that utilizes specific wavelengths of red and near-infrared light to stimulate
biological processes at the cellular level. Unlike heat-based lasers or ablative technologies,
photobiomodulation does not damage tissue. Instead, it supports natural repair mechanisms by enhancing
mitochondrial function, improving circulation, and modulating inflammation.

The most commonly studied and clinically applied wavelengths include approximately 660 nanometers
(visible red light) and 850 nanometers (near-infrared light). These wavelengths penetrate tissue at different
depths and influence multiple biological layers, making them suitable for a wide range of regenerative and
aesthetic applications.

Red Light Therapy has been integrated into clinical environments focused on hair restoration, dermatologic
rejuvenation, wound healing, musculoskeletal recovery, and post-procedural support. Its growing adoption
is driven by its favorable safety profile, ease of application, and increasing body of scientific literature
examining photobiomodulation mechanisms.

2. The Science of Photobiomodulation

Photobiomodulation operates on a fundamental biological principle: light energy can influence cellular
metabolism when absorbed by specific intracellular structures. Within cells, mitochondria function as
energy-producing organelles. A key enzyme within the mitochondrial respiratory chain, cytochrome c
oxidase, absorbs red and near-infrared photons.

When these photons are absorbed, several processes occur:

e Mitochondrial activity increases, resulting in higher adenosine triphosphate (ATP) production. ATP
serves as the primary energy currency for cellular repair, protein synthesis, and regenerative
signaling. Increased ATP availability enhances tissue recovery and supports normal cellular function.

e Nitric oxide signaling is influenced, which may promote vasodilation and improved microcirculation.
Enhanced blood flow improves oxygen and nutrient delivery to tissues, supporting repair and
metabolic balance.

e Reactive oxygen species are modulated at controlled levels, triggering intracellular signaling
cascades that influence growth factors, inflammatory mediators, and gene expression.
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These mechanisms form the biological foundation for the therapeutic effects observed in red light and
near-infrared applications.

3. Understanding 660 nm and 850 nm Wavelengths

Red Light Therapy systems frequently combine visible red light at approximately 660 nm with near-infrared
light at approximately 850 nm. Each wavelength penetrates tissue differently and influences distinct
biological layers.

The 660 nm red wavelength primarily targets superficial tissues. It penetrates the epidermis and dermis and
interacts directly with skin cells, fibroblasts, and superficial vascular networks. This wavelength is
commonly associated with collagen synthesis, improved skin texture, and follicular stimulation in hair
restoration protocols.

The 850 nm near-infrared wavelength penetrates more deeply, reaching subdermal structures, connective
tissue layers, and deeper vascular networks. Near-infrared light supports circulation, oxygenation, and
inflammatory modulation in deeper tissues. Because of its penetration depth, it is frequently applied in
musculoskeletal recovery and tissue repair settings.

The combination of these wavelengths allows multi-layered biological stimulation. Rather than focusing on
a single tissue depth, dual-wavelength systems provide broader physiologic support.

4. Clinical Applications

4a — Red Light Therapy for Hair Restoration

Hair thinning often develops due to follicular miniaturization, reduced microcirculation, inflammatory
signaling, and metabolic stress within the scalp environment. As follicles become metabolically
compromised, they produce progressively thinner and shorter hair shafts. Over time, growth cycles may
shorten and resting phases may prolong.

Red Light Therapy supports scalp health by improving follicular metabolism and local circulation. Increased
ATP production within follicular cells enhances cellular activity during the growth phase of the hair cycle.
Improved microvascular flow enhances oxygen and nutrient delivery to active follicles.

Clinical studies investigating low-level light therapy in androgenetic alopecia suggest that consistent
application over several months may increase hair density and improve hair shaft thickness in individuals
with viable but weakened follicles. Red light does not reactivate follicles that have completely fibrosed, but
it may support follicles in earlier stages of miniaturization.

Near-infrared wavelengths contribute by improving the deeper scalp environment that nourishes follicles.
Balanced inflammation and adequate vascular support are critical to sustaining the anagen phase of the
hair cycle.

When incorporated into structured hair restoration programs, photobiomodulation may complement
regenerative procedures such as platelet-rich plasma therapy and microneedling by enhancing the
biological responsiveness of scalp tissue.

4b — Skin Rejuvenation and Collagen Support
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In dermatologic and aesthetic applications, Red Light Therapy is commonly used to support dermal collagen
production and improve skin texture. Fibroblasts within the dermis are responsible for synthesizing
collagen and elastin. These proteins maintain skin firmness, elasticity, and structural integrity.

Red light at approximately 660 nm stimulates fibroblast activity and promotes collagen remodeling.
Increased ATP availability enhances protein synthesis pathways involved in dermal repair. Over time, this
may contribute to improved skin tone, reduction in fine lines, and enhanced texture.

Near-infrared light assists by improving dermal circulation and reducing inflammatory mediators associated
with aging and environmental stress. Improved oxygenation supports overall tissue vitality.

Unlike ablative resurfacing procedures, photobiomodulation does not cause surface injury. Instead, it
provides gradual support to intrinsic repair mechanisms, making it suitable for patients seeking non-
invasive rejuvenation strategies.

4c — Inflammation Modulation and Tissue Repair

Chronic low-grade inflammation is implicated in numerous dermatologic and musculoskeletal conditions.
Photobiomodulation influences inflammatory pathways by modulating cytokine production and enhancing
nitric oxide signaling.

Controlled inflammatory responses are necessary for tissue repair; however, excessive or prolonged
inflammation may impair healing. Red and near-infrared light exposure has been studied for its ability to
balance inflammatory mediators and support more efficient healing responses.

In wound healing contexts, photobiomodulation has been associated with improved epithelialization,
enhanced collagen deposition, and reduced healing time in certain clinical scenarios. By improving
circulation and cellular energy availability, tissues may progress through repair phases more efficiently.

4d — Musculoskeletal and Performance Applications

Near-infrared wavelengths penetrate deeper musculoskeletal tissues and are often utilized in sports
recovery and rehabilitation environments. Muscle strains, tendon irritation, and joint discomfort frequently
involve inflammatory signaling and reduced local circulation.

Photobiomodulation may support recovery by enhancing oxygen delivery to affected tissues and improving
mitochondrial efficiency within muscle cells. Increased ATP availability may assist muscle repair and reduce
fatigue-related stress.

While Red Light Therapy is not a substitute for structural orthopedic intervention, it may serve as an
adjunctive modality within rehabilitation programs focused on circulation enhancement and tissue support.

4e — Post-Procedural Recovery and Regenerative Integration

Red Light Therapy is commonly integrated into regenerative medicine protocols. It may be applied before
or after procedures such as platelet-rich plasma injections, microneedling, or exosome-based therapies.

Pre-procedural application may enhance circulation and prepare tissues for biologic intervention. Post-
procedural application may support cellular recovery and modulate inflammation.

By optimizing the tissue microenvironment, photobiomodulation may contribute to improved overall
regenerative outcomes when used in conjunction with biologic therapies.
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5. Technology and Safety

5a — Technology and Energy Delivery

Modern LED-based photobiomodulation systems utilize multi-chip configurations to increase power density
and coverage uniformity. Devices may contain multiple LED modules, each incorporating red and near-
infrared light sources.

Uniform energy distribution is important because inconsistent coverage may lead to variable biological
stimulation across treatment areas. Higher chip density allows broader and more consistent scalp or skin
exposure.

Unlike high-powered lasers, LED systems distribute energy more diffusely, reducing the risk of overheating
while maintaining therapeutic photon delivery.

5b — Safety Profile and Tolerability

Red Light Therapy is considered non-invasive and generally well tolerated when applied within established
treatment parameters. It does not involve incisions, injections, or systemic medication exposure.

Patients may experience mild warmth during sessions, but treatments are typically painless. Eye protection
is recommended during facial applications to prevent discomfort from bright light exposure.

Individuals with known photosensitivity disorders, active malignancy in the treatment area, or specific
dermatologic conditions should consult a qualified healthcare professional prior to beginning therapy.

5¢ — Red Light Therapy Compared to Other Modalities

Unlike topical agents that act primarily at the epidermal surface, photobiomodulation influences
mitochondrial function and intracellular metabolism. Unlike systemic medications that alter hormonal
pathways, Red Light Therapy works locally without systemic exposure.

Compared to invasive procedures, photobiomodulation does not require downtime. However, it may not
produce the rapid structural changes seen with surgical intervention. Instead, it supports intrinsic repair
processes and may enhance outcomes when combined with other regenerative modalities.

5d — Clinical Considerations

Patient evaluation should consider the stage and severity of the condition being addressed. In hair
restoration, earlier intervention typically yields more favorable responses because viable follicles remain
present.

In dermatologic applications, photobiomodulation may be particularly beneficial for patients seeking non-
invasive maintenance strategies rather than aggressive resurfacing.

Individual biological variability influences outcomes. Factors such as age, metabolic health, circulation
status, and adherence to treatment protocols may affect response.

6. Conclusion

Page 4 of 10



Red Light Therapy, utilizing 660 nm red and 850 nm near-infrared wavelengths, represents a scientifically
grounded modality focused on enhancing cellular energy production, improving circulation, and modulating
inflammation.

By supporting mitochondrial function and tissue oxygenation, photobiomodulation contributes to
regenerative processes across multiple applications, including hair restoration, skin rejuvenation, wound
healing, and musculoskeletal recovery.

Its non-invasive design, favorable safety profile, and compatibility with regenerative procedures make it a
valuable adjunct within modern clinical and aesthetic environments. When applied consistently and
appropriately, Red Light Therapy may support long-term tissue vitality and physiologic balance.
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7. Product Lineup

The following devices represent our complete Red Light Therapy product range, each engineered to deliver
targeted photobiomodulation therapy across specific body areas and clinical applications.

Product Name SKU

Face Mask LED-SR5D051

Hand Held Device LED-SR-HHO1

Knee Device LED-SR-KNEEO36
Shoulder Device LED-SR-Shoulder036
Hair Cap LED-SA-CAPO1
Slipper LED-SA-Slipper01
Belt LED-SA-Belt1120

Face Mask — LED-SR-5D051

Specification Detail

FDA Clearance FDA-Cleared — A wealth of clinical data available

Design 5D Ergonomic Design for Full-Face Optimal Coverage

Operation Wireless Operation with Dual-Mode Controller — includes voice commands
Material Medical-Grade Silicone for Hypoallergenic Comfort

Wavelengths 9 Professional-Grade Wavelengths for Comprehensive Regeneration (Red

630-660 nm, Near-IR 850 nm, Blue 465 nm, Green 530 nm)

LED Diodes 280 Medical-Class, Professional-Grade LED Diodes

Light Power Up to 35 mW/cm?, optimized for Focused Delivery

Modes Red + NIR, Red, NIR, Blue, Green, Yellow, Purple, Indigo, White

Battery 2000mAh — 100 to 120 minutes operating time, 3.5 hours to fully charge
Recommended Treatment 10 minutes per session, 3 to 5 times per week

Treatment Coverage Full Face, Jawline, Neck & Decollete
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Hand Held Device — LED-SR-HHO1

Specification Detail

FDA Clearance
Design
Therapy Type
Safety

Wavelengths

LED Diodes
Light Power
Modes

Battery

Recommended Treatment

Treatment Coverage

FDA-Cleared Technology — A wealth of clinical data available
Ultra-Lightweight Handheld — Full-Body Optimal Coverage
Pure Dual-Light Frequency Therapy

Medical-Grade Safety, Suitable for all skin types

4 Professional-Grade Wavelengths (Red 630—-660 nm, Near-IR 850 nm, Blue
465 nm, Purple 400—420 nm)

63 dual-mode Medical-Class, Professional-Grade LED Diodes

Up to 65 mW/cm?, optimized for Deep Penetration Delivery

Red + NIR, Red, NIR, Blue, Purple

1000mAh — 90 minutes operating time, 1.5 hours to fully charge
5 to 10 minutes per session, daily or 3 to 5 times per week

Full Face, Jawline, Neck, Decollete, or any targeted body part

Knee Device — LED-SR-KNEE036

Specification Detail

FDA Clearance
Therapy Type

Design

Safety
Wavelengths
LED Diodes
Light Power

Modes

FDA-Cleared Technology — A wealth of clinical data available
Triple Therapy — Red, NIR + Heat + Full-Surround Vibration Massage

Wireless 3D Design for All-Day Comfort — Ultra-Lightweight, Long Battery
Life

Medical-Grade Safety, All-Day Wearable Relief

2 Professional-Grade Wavelengths (Red 630—-660 nm, Near-IR 850 nm)
100 dual-mode, Medical-Class, Professional-Grade LED Diodes

Up to 40 mW/cm?, optimized for Joint-Targeted Delivery

Red + NIR, Red, Heating, Vibration Massage (4 Levels of Intensity)

Page 7 of 10



Specification Detail

Heat & Massage Adjustable from 40 to 45°C — 4 Levels of Massage Intensity
Battery 5000mAh — 90 minutes operating time, 4.5 hours to fully charge
Recommended Treatment 15 to 30 minutes per session, daily as needed

Treatment Coverage Knee, Shoulder, Elbow, or other joints

Shoulder Device — LED-SR-SHOULDERO36

Specification Detail

FDA Clearance FDA-Cleared Technology — A wealth of clinical data available

Therapy Type Triple Therapy — Red, NIR + Heat + Full-Surround Vibration Massage

Design Wireless 3D Design for All-Day Comfort — Ultra-Lightweight, Long Battery
Life

Safety Medical-Grade Safety, All-Day Wearable Relief

Wavelengths 2 Professional-Grade Wavelengths (Red 630—660 nm, Near-IR 850 nm)

LED Diodes 100 dual-mode, Medical-Class, Professional-Grade LED Diodes

Light Power Up to 40 mW/cm?, optimized for Joint-Targeted Delivery

Modes Red + NIR, Red, Heating, Vibration Massage (4 Levels of Intensity)

Heat & Massage Adjustable from 40 to 45°C — 4 Levels of Massage Intensity

Battery 5000mAh — 90 minutes operating time, 4.5 hours to fully charge

Recommended Treatment 15 to 30 minutes per session, daily as needed

Treatment Coverage Shoulder, Knee, Elbow, or other joints

Hair Cap — LED-SA-CAPO1

Specification Detail

FDA Clearance FDA-Cleared Technology — A wealth of clinical data available

Therapy Type Dual Therapy — Red and Near-Infrared, a proven combination
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Specification Detail

Design

Safety

Wavelengths

LED Diodes

Light Power

Modes

Battery

Recommended Treatment

Treatment Coverage

Slipper — LED-SA-SLIPPERO1

Wireless 3D Design for All-Day Comfort — Ultra-Lightweight, Long Battery
Life

Medical-Grade Safety, All-Day Wearable Relief

2 Professional-Grade Wavelengths (Red 660 nm, Near-IR 850 nm)

408 tri-mode, Medical-Class, Professional-Grade LED Diodes

Up to 45 mW/cm?, optimized for Joint-Targeted Delivery

Red + NIR, 3 selectable power levels, and 3 optional pulsating frequencies
2500mAh — 45 minutes operating time, 1 hour to fully charge

20 minutes per session, daily as needed, up to 3 times per day

Entire scalp

Specification Detail

FDA Clearance

Therapy Type

Design

Power Supply

Safety

Wavelengths

LED Diodes

Light Power

Modes

Recommended Treatment

Treatment Coverage

Belt — LED-sA-Belt1120

FDA-Cleared Technology — backed by extensive clinical data

Dual Therapy — Red and Near-Infrared, a proven combination
Ultra-Lightweight — Clinic-Level Quality Care

Direct Plug-In power supply

Medical-Grade Safety, All-Day Wearable Relief

2 Professional-Grade Wavelengths (Red 660 nm, Near-IR 850 nm)

360 tri-mode, Medical-Class, Professional-Grade LED Diodes

Up to 45 mW/cm?, optimized for targeted delivery

Red + NIR, 2 selectable power levels, and 2 optional pulsating frequencies
20 minutes per session, daily as needed, up to 3 times per day

Bottom of the feet
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Detailed specifications for this product are not yet available. Please contact us for more information.
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