
Best Healing Wavelengths for SCI Recovery

Photobiomodulation and Spinal Cord Injury (SCI) Healing

Spinal cord injury often involves chronic inflammation, impaired nerve function, and skin issues (from
surgeries  or  pressure  sores).  Photobiomodulation (PBM)  –  therapeutic  red  or  infrared light  –  is  a
promising  approach  to  support  healing  in  these  areas .  PBM  works  by  delivering  specific
wavelengths  of  light  that  stimulate  cellular  energy  production,  reduce  inflammation,  and  promote
tissue  repair .  Notably,  red  and  near-infrared  (NIR)  light  can  penetrate  the  body  and  trigger
biological  effects  without  drugs  or  invasive  procedures.  Researchers  have  identified  an  optical
"therapeutic window" roughly between 600 nm and 900 nm where light penetrates tissue effectively
and boosts cellular repair processes . Within this range, certain wavelengths stand out for particular
healing benefits relevant to SCI recovery, including reducing inflammation, improving skin healing, and
encouraging nerve repair.

Red vs. Near-Infrared Light for Healing

Illustration: 660 nm red light vs. 850 nm near-infrared light penetration. Red light is largely absorbed in the
skin and upper tissues, aiding surface healing, whereas near-infrared light penetrates deeper into muscle and
nerve tissues, addressing deeper injuries and inflammation.

Red  Light  (600–700  nm): Visible  red  wavelengths  (particularly  around  630–660  nm)  are  best  for
surface-level healing. They penetrate up to a few millimeters into the skin , making them ideal for
skin  health,  wound  healing,  and  superficial  inflammation.  For  example,  660  nm red  light  is  strongly
absorbed by skin tissues and is widely regarded as a peak wavelength for stimulating collagen, healing
wounds, and reducing skin redness . Red light has  strong anti-inflammatory effects on shallow
tissues  and  can  relieve  nerve  pain  near  the  surface .  In  practice,  630–660  nm  light  is  used  to
accelerate closure of cuts or pressure ulcers and to improve skin condition by boosting circulation and
collagen in the superficial layers . If your SCI recovery involves skin repair (surgical scars or sores) or
localized inflammation near the skin, red light in this range is highly beneficial.
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Near-Infrared (NIR) Light (780–950 nm): NIR wavelengths are invisible but penetrate much deeper –
on the order of centimeters into tissue . This makes them crucial for  deep tissue and nerve healing.
Wavelengths around 800–850 nm are widely used to target muscles, joints, and nerves under the skin

. For instance, 810 nm light (close to 808 nm or 830 nm) has been extensively studied for nerve
repair: it can reach the spinal cord through tissue and has been shown to promote axon regeneration
and neurological recovery in SCI animal models . In rodent studies, applying 810 nm NIR light after
spinal cord injury reduced inflammation, preserved tissue, and improved motor function . Similarly,
808  nm laser  light  combined  with  905  nm (a  pulsed  NIR  wavelength)  led  to  significantly  better
locomotor recovery and nerve tissue sparing in SCI rats, likely by shifting macrophages toward an anti-
inflammatory (M2) phenotype . In general, NIR light (e.g. 810 nm, 830 nm, 850 nm, 904 nm) is the
go-to for deep inflammation, muscle repair, and nerve regeneration because it penetrates further and can
modulate cells in deeper layers . If your goal is to calm chronic inflammation around the injured
spinal segment or to stimulate spinal/nerve tissue repair, NIR wavelengths are indispensable.

Why Not Other Wavelengths? It’s worth noting that wavelengths outside the 600–900 nm window are
less useful for these purposes. For example,  blue and  green light (400–550 nm) don’t penetrate well
and can even  inhibit cell  growth rather than promote healing . Meanwhile,  infrared light beyond
~950 nm (mid- or far-infrared) is mostly absorbed as heat in the skin and does not directly stimulate
cellular repair mechanisms in deeper tissues . Additionally, research by Karu and others suggests a
“gap” around 700–770 nm where light is less biologically effective . In practice, studies find 660 nm
or 810 nm yield benefits while a 730 nm light showed little effect . Thus, the focus should be on red
and NIR wavelengths with proven therapeutic activity, rather than arbitrary wavelengths. 

Combining Wavelengths for Maximum Benefit

No single wavelength can address all aspects of healing, so using a combination is often most effective.
Red and NIR light have complementary benefits: the red targets the surface and NIR reaches deeper
tissues. Clinical and laboratory evidence suggests combining two or more wavelengths can produce
additive healing effects . For example, a device that delivers both 660 nm (red) and 850 nm (NIR)
can simultaneously improve skin repair and reduce deep inflammation – a one-two approach that many
experts consider ideal . In fact, many medical-grade therapy systems now include multi-wavelength
emitters to cover different depths. A recent summary recommends roughly:  630–660 nm for surface
inflammation, skin, and nerve pain, ~850 nm (and 904 nm) for deeper muscle/joint issues, and even
1064 nm for the deepest targets like bones . Multi-wavelength PBM has been shown to speed up
recovery  more  effectively  than  a  single  wavelength  alone,  because  it  “layers”  the  treatment  from
superficial to deep tissues . In the context of SCI, this means you could use red light to improve skin
blood flow and initial healing at the injury site, while NIR light works on reducing chronic inflammation
and stimulating nerve cells underneath . The  key takeaway is to include both a red and a near-
infrared component in your therapy for the broadest healing impact.

Far-Infrared for Thermal Therapy

Outside of the PBM window, far-infrared (FIR) light (wavelengths above ~3000 nm) doesn’t penetrate
deeply or directly energize cells – instead, it’s absorbed at the skin surface as gentle heat . FIR (such
as  the  output  of  heat  lamps or  infrared  saunas)  only  reaches  a  few millimeters  into  tissue,  but  it
provides warmth that can dilate blood vessels and improve circulation . This  thermal effect helps
relieve muscle stiffness,  increases blood flow, and can promote a relaxing, healing environment for
tissues . In your case,  heat emission is indeed beneficial for comfort and blood supply – so
using a FIR heat source in combination with red/NIR light is a good strategy. For example, an infrared
heat lamp can warm the skin and increase local circulation (helping nutrients reach the area), while the
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NIR light simultaneously works at the cellular level in deeper structures. Just remember: far-infrared by
itself is more about symptom relief (warmth, improved flexibility), whereas red/NIR light actually
trigger cellular repair . Since you plan to monitor skin temperature and adjust if too hot, you can
safely incorporate FIR heat as an adjunct. Many physical therapy devices pair NIR lasers/LEDs with some
heating element for this reason – warmth plus PBM can be very soothing and effective together.

Device Choices: Medical-Grade vs. Consumer Units

When selecting a light therapy device, the wavelengths and dose are more important than whether it's
labeled "medical grade."  Medical-grade devices (e.g. class IV therapy lasers used in clinics) do often
have higher power outputs and sometimes multiple wavelengths, but  consumer-grade LEDs or low-
level lasers can deliver the same therapeutic wavelengths with proper use . For example, many
at-home LED panels provide 660 nm red + 850 nm NIR – a combination backed by research – and can
effectively  treat  superficial  and  deep  tissues  given  sufficient  treatment  time .  Clinical  lasers
might add wavelengths like 905 nm or 1064 nm and operate at higher intensities for faster sessions

. However, those higher intensities mainly produce more heat in tissues (especially with wavelengths
like 980 nm that are strongly absorbed by water) .  In fact,  class IV lasers often pair  an  810 nm
emitter (for PBM) with a 980 nm emitter (for deep heating) to get a balance of regenerative and pain-
relief  effects .  Unless  supervised  by  a  professional,  such  high-powered  lasers  must  be  used
cautiously to avoid burns. Since you’re open to adjusting for heat, you could consider a stronger unit,
but safety and correct dosing are paramount.

The good news is that LED-based PBM devices and class IIIb lasers (≤500 mW) are generally very
safe and easy to use at home, with minimal risk of overheating tissue . They just require longer
application times to deliver the needed energy. Research indicates that, when parameters (wavelength,
power, dose) are matched, LEDs can produce therapeutic outcomes comparable to lasers . So a
high-quality LED panel or handheld device that emits the right wavelengths (and sufficient power over a
longer session) can be just as beneficial for your goals as a clinic laser. 

Sourcing Considerations (UK and International)

For home use in the UK, you have several options.  Red/NIR LED panels are widely available – many
reputable brands offer devices with dual 660 nm (red) and 850 nm (NIR) LEDs, which cover the core
therapeutic range for skin and deep tissue . These panels can treat a broad area (e.g. lower back) at
once. There are also handheld PBM devices (some LED-based, some low-level laser diode based) that
often use 808 nm or similar  wavelengths for  targeted treatment (useful  if  you want to focus on a
specific spot on the spine or a wound). In the UK, look for vendors of red light therapy equipment or
physiotherapy suppliers – many will ship domestically. For instance, some UK companies provide LED
light therapy lamps at 660/850 nm or flexible pads you can wrap around the body; these are designed
for home therapy and should list  their  wavelengths and power output.  Ensure any device specifies
those key parameters so you know it aligns with the healing wavelengths discussed.

If a medical-grade multi-wavelength device (with additional wavelengths like 905 nm or 1064 nm) is
of  interest,  you might  need to source internationally  or  through specialized distributors.  There are
advanced multi-wavelength panels and pads now that include 630 nm, 660 nm, 810 nm, 850 nm, 904
nm, and 1064 nm all in one system . Such devices aim to cover everything from surface skin to deep
bone in one unit. As an example, some professional therapy units or newer high-end consumer devices
combine 630/660 nm for inflammation + 850/904 nm for deep tissue + 1064 nm for bone/joints

. While these can be pricey, they often are available via international suppliers and can be shipped
to the UK. Just verify the seller’s reputation and any import considerations. 
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In summary,  focus on devices that offer the proven healing wavelengths for SCI-related issues:
ideally a mix of red (around 630–660 nm) and near-infrared (800–900+ nm). This will ensure you cover
skin health, inflammation control, and nerve repair. Whether it's a "medical grade" laser or a well-made
LED panel, the therapeutic effect comes from delivering the right light dose to the target tissue. Many
home devices can do this safely and effectively. If you opt for a higher-power unit, use it carefully – but
since you’re monitoring skin temperature and response, you’re on the right track. By choosing a device
with  the appropriate  wavelengths  and using it  consistently,  you’ll  be  leveraging the best  that  light
therapy has to offer for chronic inflammation reduction, improved skin healing, and nerve repair in SCI
recovery .

Sources: Red and near-infrared wavelengths for healing ; Efficacy of 660 nm red light on skin
repair ; 810 nm and other NIR on nerve regeneration ; Combination 808 nm + 905 nm improving
SCI recovery ; Multi-wavelength therapy benefits ; Near vs far-infrared effects ; Safety
of LEDs vs. high-power lasers . 
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