
 The information provided here is general and specialized knowledge. However, it does not  
constitute medical advice. It is essential to consult with a qualified healthcare professional for any 
decisions on aesthetic technologies and treatments.

LED Photon Therapy for Beauty Treatments

1) What is the Science of How LED Photon Therapy Produces Beauty/Aesthetic Effects?
LED (light-emitting diode) photon therapy is a non-invasive treatment that uses specific wavelengths 
of light to stimulate cellular activity in the skin.
LED therapy works through photobiomodulation, where light interacts with cells without causing 
damage. Different wavelengths (colors) penetrate the skin at varying depths. Unlike lasers, LEDs 
emit low-level visible and near-infrared (NIR) light absorbed by chromophores, such as 
mitochondrial cytochrome C oxidase (COX), which boosts ATP (adenosine triphosphate) 
production. This increase in cellular energy drives collagen synthesis, tissue repair, and 
regeneration. LED irradiation also releases nitric oxide (NO), enhancing metabolism and activating 
signaling pathways for skin rejuvenation. Because LED therapy is non-ionizing, it does not burn or 
ablate skin.

2) The Skincare Use and Effects of Different Colors (Wavelengths)

LED therapy utilizes different colors - wavelengths - each with unique effects on the skin:

Purple (Violet) Light (380-420 nm)

Blue Light (405–470 nm)

Minimal skin penetration
Effects: Kills acne-causing bacteria (Propionibacterium acnes), and calms inflammation. 
However, there is limited peer-reviewed research specific to violet/purple LED alone.
Uses: Acne treatment, reducing breakouts, and reducing comedones.
Best for: Acne-prone skin

Shallow skin penetration
Effects: Kills acne-causing bacteria (Propionibacterium acnes), reduces oil production, and 
calms inflammation.
Uses: Acne treatment, reducing breakouts, reducing comedones, and controlling excess sebum.
Best for: Oily and acne-prone skin.
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Green Light (520–530 nm)

Yellow and Amber Light (570–590 nm)

Red Light (630–660 nm)

Near-Infrared Light (700–850 nm)

In practice, many LED devices may combine wavelengths or use panels of multiple colors, 
targeting superficial issues with blue/green and deeper aging issues with red and near infrared.

Penetrates slightly deeper than blue
Effects: Targets melanin production, reducing hyperpigmentation and evening out skin tone. 
However, the evidence for the effectiveness of green light is mixed.
Uses: Treating dark spots, sun damage, and discoloration.
Best for: Individuals with uneven skin tone or pigmentation concerns.

Penetrates about as deep as green
Effects: Yellow LED is used to soothe skin and improve radiance. It has anti-inflammatory and 
antioxidant effects, helping tired or photoaged skin recover collagen production. It reduces 
redness, improves lymphatic drainage, and boosts circulation.
Uses: Treating rosacea, melasma, sun damage, and sensitive skin.
Best for: Those with redness-prone or sensitive skin.



Deeper penetration into the dermis.
Multiple Effects: Red light is the workhorse for skin rejuvenation. It stimulates fibroblasts to 
produce collagen and elastin, improving elasticity and firmness. It also reduces inflammation 
and promotes wound healing.
Uses: Anti-aging treatments, wrinkle reduction, skin rejuvenation, and healing post-procedure.
Best for: Mature skin, those looking to improve firmness and elasticity.



Even deeper skin penetration
Effects: NIR reaches the deep dermis and subcutaneous tissue. It can further enhance collagen 
remodeling and may improve conditions like scalp blood flow (supporting hair growth) or muscle 
recovery.
Uses: Wound healing, reducing swelling, muscle recovery, and recovery.
Best for: Post-procedure healing and deep tissue repair.
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Is There Research That Confirms the Effectiveness/ Efficacy of LED Treatments?
Although LED therapy is a relatively new field, dozens of clinical trials and reviews support its 
benefits for cosmetic uses. Reviews and studies from around the world have reported positive 
outcomes:

Overall, the weight of evidence is positive but there are limitations. Many studies are small or 
short-term, and reviews urge caution about bias. Further, the results depend on consistent LED 
use and device strength. Professional treatments tend to be more effective than at-home devices 
due to higher power output.

Does LED Treatment Work for All Skin Types and Colors?
LED therapy is safe for all Fitzpatrick skin types and tones because it does not rely on melanin 
absorption, unlike laser treatments. This makes it an excellent option for individuals with darker 
skin tones who may be prone to pigmentation issues with other light-based therapies.
However, some nuances apply, and individual responses may vary. Some people may 
experience temporary redness or dryness, particularly with blue light treatments. Careful 
wavelength selection can maximize benefit: e.g. for dark or very pigmented skin, some experts 
favor near infra red/red protocols, whereas for fair skin all wavelengths are generally well-
tolerated.
No skin color is a strict contraindication to LED therapy, but expectations and device settings may 
be tailored. It is advisable to follow manufacturer guidelines and consult a dermatologist if 
concerns arise.
 

Acne: Controlled trials confirm blue and red LED significantly reduce acne lesions. A 2025 
meta-analysis found red/blue LED masks led to substantial reductions in inflammatory and 
non-inflammatory acne. FDA-cleared at-home devices have also shown efficacy in treating 
mild to moderate acne.
Skin Rejuvenation (Wrinkles, Texture): Red/NIR phototherapy improves skin firmness and 
texture. A German RCT observed increased dermal collagen and smoother skin with twice-
weekly red/NIR LED use. Other studies report UV-damaged fibroblasts recovering collagen 
production with 590 nm LED.
Hyperpigmentation / Melasma: Research suggests red (630 nm), amber (585–590 nm), and 
NIR (830–850 nm) LEDs reduce melanin in melasma lesions and improve dermal structure 
while diminishing redness. Findings remain promising but require further validation.
Other Indications: LED therapy has shown effectiveness in wound healing, psoriasis, hair 
regrowth, and minor actinic keratoses. Reviews highlight its role in treating acne, skin 
rejuvenation, and lesions, with yellow and NIR LEDs aiding various dermatological conditions.
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Are There Any Safety Concerns Using LED Devices?
LED therapy is generally considered safe and non-invasive, but there are some potential risks:

Overall, LED therapy offers a promising, non-invasive solution for skin rejuvenation. Consistent 
use and adherence to safety guidelines can maximize benefits while minimizing risks.

Eye Sensitivity: The most important safety measure is protecting the eyes with suitable 
protective goggles. Direct exposure to LED light, especially blue light, can cause eye strain and 
in some cases retinal damage.
Photosensitivity and Medical Contraindications: Patients on certain medications (e.g. 
tetracyclines, sulfonamides, amiodarone) or with photodermatoses may not be suited to LED 
therapy.
Device Quality and Regulation: Not all commercial LED products are created equal. The FDA 
has cleared various devices for aesthetic use, but unregulated or poorly manufactured LEDs 
may deliver inconsistent wavelengths or intensities. Experts recommend choosing only “FDA-
cleared” or medically tested devices.
Skin Irritation: Some users may experience mild redness or dryness, particularly with frequent 
use.
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