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The Smart Pet Parent’s Guici to Choosing a

Red Light Therapy Device

Find the best red-light device for your pet with total confidence.
No regrets, no wasted money.

You love your four-legged troublemaker. You want less pain, faster healing, and longer zoomies. Red-light
therapy can do that.

The catch?

Shelves and websites drown you in tech specs, miracle claims, and glossy pet-mom influencers. Decision
fatigue hits hard.

We wrote this guide to slash that noise. You'll leave with crystal-clear rules, real science, and one handy
checklist you can pull up on your phone while you browse.
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Here's the roadmap:

Flip the section links to get straight to the part you need, or ride the whole ride front-to-back. Your call. Either
way, you'll finish with the confidence to pick a red-light device that actually helps your pet-no sparkle, all
science.

What to Look for in a Red Light Therapy Device
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@ Prefer watching to reading? Start with our 10-minute crash course- everything you need to know in
plain English.
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What Not to Look for in a Red Light Therapy Device

Cut Through the Marketing Fluff

If you're shopping for a red light therapy (RLT) device for your pet, you're likely seeing bold claims, sleek
websites, and science-y words you haven't heard since your last brush with high school physics. It's a jungle
out there.

Let's clear the air. Not all light is created equal. And not all marketing is honest. So here's your no-nonsense
guide to spotting the smoke, dodging the mirrors, and choosing a device that actually works.

»> Red Flag #1: "Specs? What Specs?”

If a company won't show you wavelength, irradiance, beam size, treatment time, and total energy delivered
right on the product page, or at least in a downloadable PDF, run. >

No specs means two things:
1. They don't know what they're selling.
2. They're hoping you won't notice.

A red-light device is not a scented candle. Precise numbers matter. Without them you can't calculate dose,
compare models, or verify that the device even hits therapeutic ranges.

What to do instead:

Ask for the full data sheet-wavelengths (in nm), average power (in mW), spot size (in cm?), and time to deliver 1
J/cm?. If they can't provide it on demand (or if the rep says “it's proprietary”), that’s all the proof you need to
move on.

== Show Me The Receipt:

& Zein, Selting & Hamblin, 2018 - Comprehensive review shows that inconsistent or missing dosimetry
reporting leads to contradictory PBM results and hampers reproducibility. PMCID: PMC8355782
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» Red Flag #2: The Rainbow-Light Rodeo

Blue, green, yellow, purple, turquoise, fuchsia... Some brands throw the whole Crayola box at you and call it
“full-spectrum healing.” Cute marketing, zero evidence.

» Blue light can kill bacteria on the skin-but it penetrates less than a millimeter and needs a ton of time to
work. Not great for stiff hips.

o Green light is mostly absorbed in the very top layers of tissue. Fun nightclub vibe, no joint relief.
o Purple light is just red + blue in disguise (and still too shallow).

Therapeutic photobiomodulation lives in the red (= 630-685 nm) and near-infrared (= 800-880 nm) windows.
Everything else is, frankly, light pollution.

What to do instead:

Stick to devices that focus on the two proven bands (red + NIR) with clear power specs. Anything pitching
“chakra balancing LEDs" belongs in a lava-lamp store, not your pet's recovery plan.

= Show Me The Receipts:

& Ash etal., 2017 - Monte-Carlo modeling shows penetration depth increases with wavelength; red (~4-5
mm) reaches far deeper than blue (<1 mm). PMID: 28900751

& Barbora et al., 2021 - Experimental work comparing 405 nm (blue) with 808 nm (near-IR) lasers found NIR
light penetrates 6-to-7 x deeper through tissue than blue light. journals.plos.org
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» Red Flag #3: "Super Deep Penetration” Claims

Some companies claim their devices reach "6-9 inches” deep. With photons. That's not how light works.

Tissue absorbs light. The best-performing therapeutic wavelengths (810-830nm) reach a few centimeters,
max. That's plenty for joints, muscles, and inflammation-but not your pet's pancreas.

What to do instead: Ask about the depth of penetration backed by research. Most reputable studies show
effective results up to 2-3 cm with proper settings. That's real. That's enough.

=: Show Me The Receipt:

& Henderson & Morries, 2015 - Reviewed physical limits of near-infrared penetration; low-level 810 nm light
could not traverse more than a few centimetres of tissue. PMID: 26346298

» Red Flag #4: Peak Power Shell Games (The 904nm Trick)

You'll see it everywhere: “This laser has 50,000 milliwatts of peak power!" Sounds intense, right?

Here's the catch. That peak power might last for a fraction of a microsecond. Literally. The actual average
power-the part that matters for healing-is often a teeny-tiny sliver of what's promised.

That 50,000 mW laser? If it's pulsing at a low frequency, it might only give you 0.050 mW of usable power.
You'd need to sit there for hours just to deliver a meaningful dose. Not practical. Not helpful.

It's like having a squirt gun that can shoot 200 yards. You can stand very far from a fire and hit the target, but it
will take a long time to put out the fire.
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What matters is the average power over time. That's what delivers the dose.

What to do instead: Ask for the average power (not just peak) and how long it takes to deliver 1-4 Joules per
square centimeter. That's the sweet spot for healing tissue. Ignore the shiny peak number.

& de Freitas & Hamblin, 2016 - Clarified that in pulsed light therapy, what matters is average power, not peak
power. The total energy delivered to tissue is what determines the therapeutic effect. PMID: 28070154

»- Red Flag #5: Pre-Programmed Protocols You Can't Understand

If the device only lets you choose "Program A" or “Program B" with no clue what it's doing... be cautious.

Yes, automation can be handy. But blind faith in a “healing mode" that mixes random frequencies and times is
risky, especially when it's based on zero clinical studies.

Same goes for devices that claim specific pulse rates do specific things, like 50Hz for inflammation and
1000Hz for “relaxation.” That's marketing, not medicine. Some companies reference the so-called Nogier
frequencies-seven numbers (114 Hz - 146 Hz) borrowed from 1960s auricular electro-acupuncture, not PBM
research. They were later multiplied so early GaAs lasers could bump up average power, not because the body
"vibrates" at those harmonics. No controlled trials have shown that 2.28 Hz heals ligaments while 9.12 Hz fixes
skin. ResearchGate

What to do instead: Find a device or provider that gives custom protocols based on your pet's condition, size,
and hair type. Or at least one that explains what each setting does, in plain English.

=" Show Me The Receipts:

& Zein, Selting & Hamblin, 2018 - Comprehensive review of over 500 studies exploring the impact of
variables on photobiomodulation (PBM) outcomes. The optimal dose depends on various factors, including the
wavelength, the specific therapeutic objective (e.g., pain relief, wound healing, tissue regeneration), power
density, energy density, and the depth and spot size of the target tissue. PMCID: PMC8355782

& Dompe, Moncrieff, Matys, et al., 2020 - This paper underscores why treatment parameters, such as light
source, wavelength, energy density, pulse structure, and duration, must be tailored to each application. PMCID:
PMC 7356229
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»> Red Flag #6: "Super Pulsed"” # Super Effective

Some lasers brag about being “super pulsed.” The implication? They're cutting-edge. Ultra-deep. Game-
changing.

Reality? It's complicated. True super-pulsed lasers (think GaAs lasers) work by firing ultra-short, sky-high
peaks followed by long cool-downs. When you average the energy over time, the power dribbling into tissue is
tiny, often under 0.1 W. In other words, flashy peaks don't make up for a trickle-thin dose.

And that's before we talk about the phonies. Some manufacturers just chop a continuous beam into on/off
flashes, slap on the “super pulsed” label, and hope no one checks the math.

What to do instead: If a laser claims to be super pulsed, ask:

o Pulse duration: How long is each burst?

« Average output power: Not the peak-what's the running average?

« Time to deliver 1Joule: Minutes? Hours? (Spoiler: it shouldn't be hours.)
If the answer sounds like "you wouldn't understand," that's your answer.
"""" Show Me The Receipts:

& Hashmi et al., 2010 - Details super-pulsed GaAs lasers: peak 1-50 W but average 60 mW, emphasising that
cells 'see’ the average fluence, while peaks mostly add heat or nerve-block. PMCID: PMC2933784

& Anders JJ, Lanzafame RJ, Arany PR., 2021 - Explains that although super-pulsed beams can reach high
peak power, the average power remains low due to cooling-off intervals. Emphasizes that depth of penetration
depends on continuous irradiance, not peak spikes, and that many “super-pulsed” devices are misleadingly
marketed. PMC: 7729198

& Hashmi JT, Huang YY, Osmani BZ, Sharma SK, et al., 2010 - Reviews continuous-wave vs. pulsed light,
noting GaAs super-pulsed lasers deliver 1-50 W peak but only ~60 mW average power. Concludes treatment
effect depends on average dose and pulse structure, not peak wattage. PMID: 20662021
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P~ Red Flag #7: Class IV = Better

Here's a trap: Many brands use the term “Class IV" like a badge of superiority. Sounds powerful, right?

Wrong. Class ratings are about eye & skin safety, not treatment effectiveness. You can have a Class IV laser
that's wildly inefficient, and a Class Ill that delivers more usable energy to tissue. Class just tells you how
dangerous it is if you stare into it, not how well it heals.

% Danger: Class IV devices usually require constant movement over the body to avoid overheating or singeing
the fur. That means:

¢ You can't maintain skin contact
e The dose is spread across a larger area, diluting its effectiveness
o Much of the light misses the target joint or muscle entirely

What to do instead: Focus on wavelength, irradiance, and treatment time. Ignore class labels. They're for
safety engineers, not pet parents.

Show Me The Receipts:

& Huang et al., 2009 - Outlines the biphasic dose response (also known as the Arndt-Schulz Law), explaining
why more power # more healing, and how overdoing it with intensity or session length can actually suppress
the therapeutic benefits of PBM. PMID: 20011653

gi Loureiro Luna et al., 2020 - Compared a Class IV laser with a lower-class PBM device in horses; the lower-
class unit delivered >10-fold more energy to skin than the Class IV laser. PMID: 31952636

& Smalley PJ, 2011 - Clarified that IEC/FDA laser classifications are based solely on eye- and skin-hazard
thresholds (Maximum Permissible Exposure), not on clinical efficacy. PMID: 24155518
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P~ Red Flag #8: "More Power = Better Results"

The "bigger is better” trap strikes again. Some companies want you to believe that cranking up the power will
speed up healing, go deeper into tissue, and deliver miracle results faster.

But healing isn't a microwave. It doesn't work better because it's hotter or faster.

In reality, low power over a longer time is often more effective for reducing inflammation and stimulating cell
repair. Flooding tissue with high power in a short burst can help with pain-but it's not ideal for long-term
healing. And no, more watts won't magically push light deeper into the body. That's not how tissue absorption
works.

What to do instead: Look for devices that balance safe, effective power with the ability to stay in contact
with skin for a proper dose. If a device boasts about how "high-powered" it is without explaining the dosage
protocol... it's selling sizzle, not science.

Want to treat a large area fast? Sure, high power might help. But if you're looking for deeper healing, tissue
repair, or inflammation reduction- go steady, not speedy.

:: Show Me The Receipts:

& Xing et al., 2024 - The authors found that lower irradiance (15-30 mW/cm?) achieved better clinical
outcomes than higher irradiance (40-90 mW/cm?). Photodiagnosis and Photodynamic Therapy (online 2024).

& Damante FS, de Souza Sandri M, Hamblin MR, et al., 2022 - This study reviewed over two dozen
experiments where energy density (J/cm?) was held constant, but irradiance (mW/cm?) varied widely-from low
(2.5-8 mW/cm?) to high (25-500 mW/cm?). Results showed that when irradiance was too low or too high,
effects were significantly weaker. PMC: 10225440
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» Red Flag #9: "FDA Approved" for Pets? Nope.

If a pet light therapy device claims to be “FDA Approved for Pets"”, your scam alarm should be blaring.

Here's the truth: The FDA does not approve veterinary or pet devices in the same way it does for human
medical devices. That kind of approval doesn't exist. Anyone saying otherwise is bending the truth-or flat-out
misrepresenting it.

We've even seen a company advertise their pet red light device as FDA approved, only to discover their actual
"approval” was for... wait for it... a heating pad for humans. That's like saying a dog treat is dentist-
recommended because their toothpaste got approved once. Not the same thing. Not even close.

What to do instead: Look for transparency. It's fine if a device is registered with the FDA or cleared for over-
the-counter human use-but that doesn't mean it's been tested or approved for pets. When in doubt, ask what
exactly was approved, for whom, and under what classification. If they won't show you? Walk away.

=% Show Me The Receipt:

How FDA Regulates Animal Devices

The FDA does regulate veterinary (animal) devices to ensure they're not misbranded or unsafe, but it
does not require any premarket approval or clearance (like 510(k) or PMA) for veterinary-use
devices. Manufacturers aren't even required to register or list their animal devices with the FDA.

In other words: There is no FDA "approval” process for red-light therapy devices intended for pets.
If someone claims FDA approval for a veterinary RLT device, they're either misinformed or misleading
customers. Always ask them to clarify exactly what was approved-and if they can't answer, it's a
clear sign to walk away.
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» Red Flag #10: “Treats Through Clothing/Fur”

.
i

News flash: red light doesn't pass through your hoodie, and it sure won't pass through your pet's dense double
coat. Light needs to touch the skin. Fur, like fabric, scatters the light, dramatically weakening the dose.

What to do instead: Choose a device designed to part the fur or make skin contact-combs, applicators, or
pressure-based heads help. Bonus if the company shows real use cases on long-haired dogs.

== Show Me The Receipt:

& Hochman-Elam et al., 2020 - Unshaven coats cut photon delivery by 45-80 % vs the same site freshly
clipped. Dark coats absorbed the most; shaving was the single biggest modifiable factor. PMID: 32255908

»- Red Flag #11: "Works Great on People-So It Must Work on Pets”

4
t4
H
4

If every product photo shows a human calf, bicep, or lower back, and zero furry patients, take note. Human
skin is hair-free, thin, and easy to light up. Pets? Not so much:

+ Human-oriented applicators rarely part the coat or maintain pressure on pet's anatomy.

« Dose guidelines for people (J/cm?, session length) do not translate to dogs, cats, or horses.
“¢ What to do instead
Choose a device marketed for animals, with:

1. Fur-parting or contact heads are shown on real pets.

2. Pet-specific protocols (weight, coat length, target joint).

3. Veterinary or rehab-pro endorsements-not just fitness influencers.
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== Show Me The Receipt:

& Duesterdieck-Zellmer et al., 2016 Through haired skin only 1-20% of incident energy reached the dermis;
<4 % ever reached the flexor tendons. Clipping or shaving increased transmission several-fold. PMID: 27580111

»> Red Flag #12: Glamour Shots in “"Hover Mode" (No Skin Contact, Big
Scans)

Scroll for a few minutes online and you will see ads where the beam hovers inches away or sweeps quickly
over the body. That's usually a high-power Class IV unit in “scanning mode"-and it wastes light three ways:

1. No pressure, no parting: Fur + air gap = huge dose drop.
2. Dose dilution: Rapid sweeps smear photons across a broad area-little hits the sore joint.

Class IV can help with surface pain, but it doesn’t magically push photons deeper; it mostly raises heat. For
true tissue repair, you need steady, skin-level contact.

“*¢ What to do instead
o Look for contact-only instructions.
« Confirm the device's irradiance stays below 300 mW/cm? if your goal is gentle stimulation, not inhibition.

o For safely parking the device in place (stationary use), you'll want something closer to 1W/cm? to
ensure effective dosing without excessive treatment times.

e Ask how long it takes (on-skin) to deliver 4-8 J/cm? to the target joint.
== Show Me the Receipts:

& Kampa et al., 2020 - Contact delivery transmitted 8-9 % of surface power through skin, non-contact <5 %
and fell to zero at 5 cm gap. PMCID: PMC7429387

& Bordvik et al., 2017 - Transmitted fraction for 810 nm CW laser was just 0.17 % of mean output, confirming
that even in hard tendon, depth is limited by tissue optics, not headline watts. PMID: 28436746

Don't Get Duped by Dazzle <9 ¥
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Here's the truth: Red light therapy is powerful. It can help your pet heal, move better, and feel younger. But the
wrong device wastes your money, your time, and your pet's comfort.

Don't fall for quantum buzzwords. Don't chase fake depth. Don't assume price equals value.

Choose science. Choose clarity. Choose confidence.

‘ Many of the red flags we cover in this article are explored in even greater detail in a brilliant PDF
written by three of the most respected voices in light therapy:

« Jan Tunér, DDS (Swedish Laser Medical Society)

e Lars Hode, DrSci

o Peter A. Jenkins, MBA (Australian Medical Laser Association)

< Download the full report: How NOT to Promote Laser Therapy (PDF)
If you're a vet, rehab pro, or just want to make sure you're not being sold snake oil-this is your must-
read.

. Still feeling a little dazzled? Get a free 30-min consult with a MedcoVet veterinary clinician. We'll
sanity-check any questions, create protocols that match your pet, and send you off with a clear plan.
No pressure. No sparkle. Just science.
Book My Spot >

What To Look for in a Red Light Therapy Device
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You've swerved the hype and batted away the red flags. Now let's flip the script and focus on the must-have
specs that actually drive healing. Think of this section as your decoder ring. We'll translate wavelength
numbers, power figures, and protocol buzzwords into plain-English checkpoints you can spot in a product
sheet (or a sales pitch) in under 30 seconds. By the end, you'll know exactly which boxes a device needs to
tick, why each one matters inside your pet's body, and how to separate a science-backed tool from a glorified
night-light. Ready? Let’s build your shortlist.

Effective Wavelength (the Real MVP)

Let's start with the heavy hitter: wavelength. This isn't just some spec buried in the manual. Wavelength is the
heartbeat of any light therapy device. It determines how far light goes, how it interacts with your pet's body,
and whether you're healing tissue or just warming fur. Think of them as the GPS coordinates for healing. If you
don't hit the right ones, you're not getting where you want to go. So what are you aiming for?

Red Light (600-670 nm): Near-Infrared Light (800-850 nm):
The Surface Specialist The Deep Tissue Pro
This is your go-to for skin, wounds, and surface-level This range is the real deal for deeper structures,
healing. muscles, joints, and ligaments.
Red light reaches about 8-10 mm deep, perfect for: It dives 30-40 mm into tissue, where it:
e Hot spots ¢ Reduces inflammation
o Cuts and abrasions « Stimulates mitochondria to make more ATP (the

N . . energy every cell runs on
e Skin irritation or inflammation 9y y )

o Helps with arthritis, back pain, sprains, and other

» Post-surgical incisions ]
deep issues

At this level, it helps boost blood flow, stimulate
collagen, and speed up skin regeneration. Basically,
it's like a red carpet for skin cells-healing gets VIP
access.

Meanwhile, 980 nm? That's the sunburn wavelength.
It mostly gets soaked up by water in the upper tissue
layers. It's hot. It feels nice. But it doesn't do much
under the surface. Think heat lamp, not healing.

Pro Move: Combine Red + Near-Infrared for Maximum Effect

If one is good, two is better. Seriously.

Combining red (like 635 or 660 nm) with NIR (like 850 nm) gives you a multi-layered healing effect:
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* Red hits the top layers (skin, soft tissue)

¢ NIR sinks deeper (joints, muscles, nerves)

« Both hit cytochrome c oxidase, your cell's main light-absorbing enzyme-just at different angles

Together, they increase ATP production, reduce oxidative stress, and help regenerate tissue faster than either

one alone.

& Hamblin (2017) - dual wavelengths show stronger overall outcomes

What to look for:

* Wavelengths clearly listed (not just “red"” or “infrared")

* Red light in the 630-670 nm range
* NIRin the 800-850 nm range
e Bonus: a device that uses both at once

Bottom line:

If your device doesn't target both surface and deep tissue, it's only doing half the job.

So no matter how shiny or powerful a device looks, if it's not in the right wavelength range, the light won't

reach the problem, and it won't fix the problem.

Start with the right wavelength, or start over.

=% Show Me The Receipts:

Red Light (~635nm)

& Rohringer S. et al., 2018 - 635 nm up-regulated
VEGF and eNOS, promoting angiogenesis.
PMCID: PMC5587748

& GuptaA. etal., 2014 - 635 nm accelerated re-
epithelialisation by 30% over controls.
PMCID: PMC3766381

& Wang Y. etal., 2017 - 660 nm boosted ATP 15-20

% and cell growth vs controls. PMCID: PMC5552860

Near-Infrared (810-850nm)

& Ferraresi C. et al., 2016 Review - 850 nm LEDs
consistently cut CK, DOMS and improved
strength/hypertrophy. PMCID: 5167494

& Stadler et al. 2004 - wound closure at day 14 was
75 % vs 36 % in controls (~+110 %) PMID: 15684747

& Wang Y. et al. (2016) - 810 nm 1 ATP &
osteogenic markers; 980 nm had minimal effect.
PMCID: PMC5195895

Power Is Good, but More Isn't Always Better

o ;
S

Think of light therapy like medicine. You want the right dose-not too little, not too much. That's the biphasic
dose response in action. Too weak and nothing happens. Too strong, and you can suppress healing instead of

helping. The goal is Goldilocks, not Hulk.
Wavelength = Where It Goes

Wavelength determines which tissues absorb the light. Red and near-infrared wavelengths (around 600-850
nm) target mitochondria in muscles, joints, and nerves. That's why wavelength matters first, because it decides

what part of the body will respond.
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Power = What It Does
Once the light reaches the tissue, power determines the biological effect. But here's where it gets tricky.
Peak Power vs. Average Power

« Peak power is the flashy number some companies advertise-it's how strong the beam is at its max.

» Average power is what actually matters. It's the consistent energy delivered over time. That's what drives
real results.

A device might claim 4 watts of power, but if it only pulses briefly, it could deliver less usable energy than a
steady 0.5-watt beam.

What About Penetration?
People often assume more power means deeper penetration. But the data says otherwise.

Doubling power only increases penetration depth by about 10%. If you really want more light to reach the
target tissue, you're better off ensuring:

« Direct skin contact
« Consistent pressure
+ Correct wavelength
That does far more than just cranking up the power.
Ask These Two Questions:
1. What is the average power output?
2. How long does it take to deliver 4-8 J/cm? per treatment site?

That range is the clinical target for most inflamed or damaged tissues.

=2 Show Me The Receipts:

& Hashmi et al., 2010 - States that when CW irradiance at the skin is =2 W cm™2 “doubling the CW power
density only marginally increases treatment depth" and greatly 1 increases thermal risk. PMCID: PMC2933784

& Tedford et al., 2015 - Despite 30 mm, 808 nm beam at clinical fluence, the attenuation coefficient stayed
2.22 cm™; higher input chiefly scaled the same exponential curve, not depth. PMID: 25772014

& Hashmi et al., 2010 - Details super-pulsed GaAs lasers: peak 1-50 W but average 60 mW, emphasising that
cells 'see’ the average fluence, while peaks mostly add heat or nerve-block. PMCID: PMC2933784

Power Density (Irradiance) Is the Real Currency

Power Density = How Light Feels to the Cells

When people talk about red light therapy, they often zero in on dose-the total energy delivered over time
(measured in Joules). That's important.

But it's only half the equation.
There's another piece that's just as crucial, and often misunderstood:

<~ Power density, also called irradiance.

What Is Power Density?
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Power density is how concentrated the light is when it hits your pet's body, measured in milliwatts per square
centimeter (mW/cm?).

Think of it like water pressure:
« A gentle spray nourishes plants.
A fire hose knocks them flat.
o A drip barely wets the soil.
Light behaves the same way. You're not just shining a flashlight-you're applying pressure, at a cellular level.
=% Show Me The Receipt:
& Chung et al., 2012 - Comprehensive review explains why power-density, not just dose, governs photon
absorption, electron-transport jump-start, Ca** flux, etc. PMCID: PMC3288797
The Cellular Sweet Spot: Under ~300 mW/cm?
This is the range where healing happens. Below 300 mW/cm?, red and near-infrared light typically:
« Stimulate mitochondria (specifically, cytochrome c oxidase)
o Boost ATP production (cellular energy)
» Reduce inflammation
* Promote tissue regeneration

This isn't speculation. It's been shown in dozens of studies (Chung et al., 2012; de Freitas & Hamblin, 2016).
These are the conditions where light whispers to your cells, not yells.

& de Freitas & Hamblin, 2016 - Summarises >200 experiments; notes that nociceptors and mitochondria
respond best at 1-200 mW - cm™2 and that >300 mW - cm™2 can flip the response. PMCID: PMC5215870

Above ~300 mW/cm?

Push beyond that point, and things can go sideways. High irradiance stops healing.
« Nerve-blocking effects (used deliberately in some pain clinics)
« Oxidative stress (when cells produce too many reactive molecules)

Imagine trying to water a houseplant with a pressure washer. The intention’s good, but the result is a mess.
Same with light.

== Show Me The Receipt:

& Sharma et al., 2011 - Peak ATP and membrane-potential gain at 25 mW cm~2/3 J cm~2; higher fluence (30 J
cm™2) cut ATP and damaged mitochondria. PMCID: PMC6041198

The Biphasic Dose Response: Why “More" Backfires

Red light therapy doesn't follow a “more = better” rule. It follows a curve-a biphasic dose response (also
known as the Arndt-Schulz Law).

Picture it like this:
1. Too little power, too short a time: Nothing happens.
2. Right power + right time: Cells activate, healing begins.
3. Too much power or too long: Healing stalls-or reverses.

This curve is backed by clinical data and real-world results. And it applies to both irradiance and total dose.
Even if the total dose is correct, using high power for a short time can still miss the mark.

Show Me The Receipts:

& Huang et al., 2011 - Dozens of in-vitro & animal plots of ATP, MMP, ROS vs irradiance/fluence.
PMID: 20011653

& Lanzafame et al., 2007 - Pressure-ulcer model (670 nm, 5 J cm™2 delivered at 5-155 mW cm™2). Mid-range
irradiance closed wounds fastest; highest power slowed repair despite the identical dose. PMID: 17659591

Real Takeaway: Power Density + Time = Effective Dose

You don't just need to know how much energy (Joules) is delivered, you need to know how strongly it hits
(mW/cm?), and for how long.
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That's why devices with moderate power, used consistently, outperform high-powered lasers in chronic
conditions like:

o Arthritis

« VDD

« Wound healing
* Muscle recovery

And that's why at-home treatment with safe, skin-contact devices (like Luma) works so well, because they live
in that sweet spot by design.

Bottom line:

Power density tells you how light interacts with tissue. Get it right, and you wake up healing. Go too hard, and
you slam the brakes. This is where precision beats brute force-every time.

Numbers make more sense when you can see them. Watch the crash course for a visual walkthrough
of wavelengths, power, and dosing
-> Watch Now

Fur: Overcoming the Biggest Obstacle

You can have the perfect wavelength.
The right power.

A gold-standard protocol.

But if the light never reaches the skin?

You might as well be shining it on a pillow.

Why Skin Contact Matters

Red light therapy only works when photons reach the cells, specifically, the mitochondria inside them. And
those cells? They're under the skin.

But here's the thing: fur blocks light. It scatters it, reflects it, and prevents it from penetrating deep enough to
make a difference. Even short fur reduces the effective dose dramatically. Long or double-coated fur? Forget
it-most of the light gets lost before it even has a chance to help.

The Fix? Skin Contact, Not Surface Guesswork

Some devices are made for humans. They assume a clean, shaved, hair-free surface. That doesn't fly in the
pet world.

Your device needs to:
o Part the fur
« Make direct contact with the skin

o Maintain pressure for consistent dosing
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That's why MedcoVet designed the Luma with an optical comb. A simple, pet-specific solution that actually
solves the problem.

Don’t Be Fooled by "No-Contact" Claims

If a company claims their light “treats through fur” or works “from a distance,” ask for evidence. Real evidence.
Spoiler: photons don't penetrate better just because someone says so.

Even a small air gap can reduce dose delivery by 90% or more. Add fur, and that number tanks further.

What to Look For:

o Fur-parting applicator or comb
» Clear instructions to apply light directly to the skin
» Real-world images or videos showing use on furry pets, not just hairless models
» Bonus: protocols adjusted for coat type and body region
Bottom line:

Light doesn't treat hair. It treats cells. Choose a device designed for fur-covered animals, not just shaved legs
and lab rats. Because if it can't reach the skin, it can't heal what's beneath it.

=% Show Me The Receipts:

& Hochman-Elam et al., 2020 - Photon transmission fell 75-85 % in un-shaved sites and dropped further
with darker pigment; shaving restored dose delivery (P < 0.001). PMID: 32255908

& Duesterdieck-Zellmer et al., 2016 - Through haired skin only 1-20% of incident energy reached the dermis;
<4 % ever reached the flexor tendons. Clipping or shaving increased transmission several-fold. PMID: 27580111

Custom Protocols That Fit Your Pet

Here's a truth bomb most companies won't tell you:
< Red light therapy is not one-size-fits-all.
Not by species. Not by size. Definitely not by condition.

Treating a 90-lb German Shepherd with hip dysplasia is not the same as treating a 10-Ib cat with a skin wound.
And yet, most devices come with the same generic instructions: “Shine it for 5 minutes.”

That's not a protocol. That's guesswork.

Why Custom Protocols Matter
Every pet has unique:

« Size

¢ Furlength

« Condition type

+ Condition severity

+ Treatment goals

A Chihuahua with IVDD doesn't need the same energy dose as a Golden with arthritis. Same goes for acute vs.
chronic issues. Or wound healing vs. deep joint inflammation.
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And if your device doesn't account for that? You might under-treat (no results) or overdo it (risk suppression or

irritation).

Great Devices Come with Great Guidance

That's why MedcoVet's Luma comes with condition-specific protocols designed by rehab professionals,

customized for:
o Type of condition (arthritis, IVDD, ACL, etc.)
« Body part (shoulder vs. spine vs. hip)
o Fur type (short, long, double-coated)

« Session frequency (based on science, not vibes)

We even include a built-in treatment timer to make sure you're delivering the right dose, not just an educated

guess.

Bottom line:

Great light therapy isn't just about the device, it's about knowing how to use it right. Look for tools that give you

real, thoughtful guidance, not just buttons to push.

Show Me The Receipts:

Peer-reviewed studies

Looney et al., 2018 - RCT, 20 medium-large dogs with
elbow OA; 10-20 J cm™2 per joint x 6 wks cut lameness &
NSAID use (pmc.ncbi.nim.nih.gov)

Frontiers Vet Sci, 2018 — 9 Dachshunds post-spinal
surgery; 8 J cm~2 along the incision sped healing and
improved cosmetic scores (frontiersin.org)

Chaves et al., 2014 review of 68 wound studies; 4 J cm™2
out-performed 8 J cm™2, while 10-16 J cm™2 became
inhibitory (pmc.ncbi.nim.nih.gov)

Bruno et al., 2020 - Thoracolumbar IVDD dogs;
manufacturer's IVDD program delivered 4 J cm~2 at six
perilesional points; darker coats got 50 s longer exposure
to equalise dose (pmc.ncbi.nim.nih.gov)

Hochman-Elam et al., 2020 - 47 dogs, three coat colours;
un-shaved black fur lost 75-85 % of photons vs. light fur;
shaving restored dose (P < 0.001) (pmc.ncbi.nim.nih.gov)

Ryan & Smith, 2007 - equine tendon; clipping + alcohol
doubled light transmission compared with intact coat (P =
0.003) (researchgate.net)

Huang et al., 2011 - classic biphasic review: stimulatory
window sits at 1-10 J cm™2 for most tissues; > 10-20 J cm™2
suppresses ATP & collagen (pmc.ncbi.nim.nih.gov)

Millis & Bergh, 2023 systematic review (dogs, cats, horses)
- efficacy data “conflicting due to wide variety of
wavelength, class, dose & session frequency”
(pmc.ncbi.nim.nih.gov)

What the paper shows

Large, load-bearing joints need = 10 J cm™2; lower doses were
ineffective in pilot work referenced by authors.

A small-breed, superficial wound responded to a far lower
energy density than the elbow-OA trial.

Acute cutaneous wounds peak at ~4 J cm™2-much lower than
joint protocols.

A neurological post-op protocol uses yet another dose band
and even tweaks time for coat colour.

Dose must be increased or fur parted/shaved for dark-coated
animals.

Larger species with thicker skin and heavy hair need extra
prep (and often higher total energy).

Proves that “more” can back-fire, so protocols must scale both
energy and time.

Veterinary consensus papers now recommend condition- and
species-specific tables rather than generic 5-min rules.

:: Ready for a protocol that's actually tailored? Book a free 30-minute consult with a MedcoVet
clinician. We'll calculate the exact dose, timing, and technique for your pet's size, fur, and condition.

Get My Custom Plan >

Quick-Hit Checklist: One-Page Sanity Saver

Use this simple checklist to quickly separate the real healing tools from the hype machines.
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What to Look For

Dual wavelengths: 630-670 nm (red) + 800-850 nm (NIR)
Average power clearly listed (not just peak)

Irradiance < 300 mW/cm?

Direct skin contact applicator (like a fur-parting comb)
Condition-specific protocols with custom dosing
Transparent clinical references

Time to deliver 4-8 J/cm? clearly explained
Veterinary-recommended or rehab-developed

Customer support or access to protocol help

» What to Watch Out For

Vague claims like “infrared spectrum” or 980 nm heating tech
Shiny “50,000 mW" numbers with no context

No info on power density or treatment area

“Treats through fur/clothing” or from a distance

Generic "healing mode" or one-size-fits-all programs
Science-y language with no actual studies

No explanation of how long to treat or where

Instagram influencer testimonials only

No contact info, no setup guidance, no follow-up

A good light therapy device doesn't need to be mysterious or magical. It just needs to be based on real

science, built for real pets, and used the right way.

With the right tools and guidance, you'll be giving your pet the kind of care that sparks healing-not hype.

Face Off: Side-by-Side Device Showdown
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Not all red light therapy devices are created equal. Let's put them head-to-head.

chart comparing key features and red flags of popular pet therapy devices.

Feature

Wavelength
(Optimal
Range)

Specs Listed
Clearly

Irradiance
(<300
mW/cm?)

Direct Skin
Contact
Applicator

Customized
Pet Protocols

Transparent
Clinical
References

4’ Key:

MedcoVet
Luma

635 nm & 850
nm

Red and
Infrared

Yes

Yes

Fur-comb

Yes

Excellent

HelioPet

660 nm & 850
nm

Red and
Infrared

() Somewhat

() Borderline

@ No (small lip
between light
and fur)

@ General
Only

() Moderate

Dog Med Laser

B-Cure Laser

Here's your quick-reference

Lumacare Ark

LumaSoothe

635 nm

Red

@ Limited Info

Yes

@ No (devices
has tines to
part fur, but
light comes
from center of
the device)

() Limited

@ Limited

. Excellent: Meets all recommended guidelines clearly.

« () Moderate: Meets many guidelines but lacks transparency or full clarity.

808 nm

Infrared

Yes

Yes

@ No (gap
between light
source and fur)

@ No

Excellent

@ Limited: Provides some but insufficient details; proceed with caution.

« @ Poor: Significant red flags, lacks critical info, or misleading claims.

Bottom Line:

670nm, 808nm,
and 905nm

Red and
Infrared

@ No

@ High

() Flat heads

@ None

940nm,
520nm, 650nm,
470nm, 590nm
Blue, Yellow,

Green, Red and
Infrared

@ No

@ Unclear

() Flat head

@ None

When it comes to your pet's health, clarity, science, and custom guidance win every time. Devices designed
explicitly for pets (like MedcoVet Luma) offer clear protocols, transparent specs, and real-world effectiveness
without guesswork. Choose wisely-and confidently.

Ready to Turn Insight into Action?
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Book Your FREE 30-Minute Consultation with a MedcoVet Veterinary Specialist

Your pet is one-of-a-kind, so their treatment plan should be, too. In this no-pressure video or phone consult, a
certified rehab clinician will:

. Assess your pet's current health & mobility-from achy joints to post-surgery rehab.

. Explain exactly how red- & near-infrared light can target those issues for faster healing, pain relief,
and bigger zoomies.

. Build a custom protocol: wavelength, dose, session length, and frequency tailored to your pet's size,
coat, and condition.

. Answer every last question you have about light therapy, safety, and real-world results.

Zero cost. Zero obligation. Just straight-talk science and a plan you can start the same day.

I Spots are limited-grab yours now and see if Luma is the missing piece in your pet's wellness puzzle.

/2 Book My Free Consult >

(30 seconds to schedule)

Nerd Out: Deep-Dive Library & Extra Resources

You made it to the back of the PDF-welcome, fellow science nerd! @2
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Below is everything you need to double-check our claims or simply rabbit-hole on a Sunday afternoon.

Instant Downloads ==

What Why It Rocks Link

Classic myth-buster that inspired many of
our red-flag call-outs.

How NOT to Promote Laser Therapy -

& Click h for PDF
Tunér, Hode & Jenkins (32 pp.) & ek here Tor =Lk

4,000 + peer-reviewed studies, sortable by
species, tissue, wavelength, dose &
outcome. Updated monthly.

PBM Master Research Library (live

& Click here for google sheet
Google Sheet) - 9009

TL;DR

We believe in show-your-work science. Every claim in this guide is traceable to peer-reviewed data, and the
library above grows as the research does. Dive in, fact-check us, and, most of all, use this knowledge to help
your four-legged troublemaker live their best zoomie life.

Happy nerding!

/f Tip: Bookmark the PBM Master Research Library. It's a living bibliography-new trials get added all

the time.

Glossary of PBM Jargon ¢

Term
Photobiomodulation (PBM)

Low-Level Laser Therapy (LLLT)
Red / Near-Infrared (NIR)

Wavelength (nm)

Irradiance (mW/cm?)
Fluence / Dose (J/cm?)
Energy Density

Peak Power (W or mW)
Average Power (W or mW)
Power Density
Continuous-Wave (CW)

Pulsing / Pulse Frequency (Hz)
Duty Cycle (%)
Super-pulsed

Spot Size (cm?3)

Beam Divergence (°)

Collimation

Coherence

Class 1-4 Laser

LED (Light-Emitting Diode)
Optical Window (600-1100 nm)
Penetration Depth

Tissue Attenuation
Chromophore

Cytochrome c Oxidase (CCO)
Nitric Oxide (NO)

ATP (Adenosine Triphosphate)
Reactive Oxygen Species (ROS)

Biphasic Response

Plain-English Meaning

Using specific light wavelengths to nudge cells toward healing and reduced
inflammation.

Older name for PBM when only low-power lasers (not LEDs) were used.
Parts of the light spectrum (= 620-700 nm and 700-1100 nm) most often used for PBM.

The “color” of the light; measured in nanometres. Different wavelengths sink to different
depths.

How concentrated the beam is when it hits the tissue-think “light pressure.”
Total energy that actually lands on one square centimetre.

Another way of saying fluence/dose.

Highest power the emitter hits during a pulse.

The power level averaged over an entire treatment cycle (peaks + lulls).
Synonym for irradiance-light power per unit area.

Light stays on steadily with no pulsing.

How many on-off cycles per second the light blinks.

Portion of each pulse period that the light is actually on (e.g., 50 % duty = on half the
time).

Extremely high peak power in ultra-short bursts, so the average power stays low.

Cross-sectional area of the beam where it meets the skin. Larger spots treat more tissue
at once.

How quickly the beam spreads out as it travels-wide divergence = less focus, shallower
reach.

Optical design trick that keeps a beam narrow and less divergent for deeper penetration.
All light waves marching in step (a laser trait); LEDs are non-coherent but still effective.
Safety categories: Class 1is eye-safe; Class 4 can cut metal-know what you're handling!
Solid-state light source; efficient, cool, and common in home PBM units.

Sweet spot where skin and water absorb less, so light can dive deeper.

How far photons can travel before fading out in tissue.

Blanket term for absorption + scattering that weakens a beam inside the body.

Any molecule that drinks in light; in PBM, cytochrome c oxidase is the headline act.

The mitochondrial enzyme that soaks up red & NIR photons.

A signaling molecule released by light-excited CCO; widens blood vessels and boosts
circulation.

The cell's “fuel coupon.” PBM can crank up ATP production for faster repair.
Short-lived oxygen radicals; in small doses they trigger healing, in big doses they harm.

“Goldilocks" curve-too little light = no effect, too much = suppression.
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Term Plain-English Meaning

Arndt-Schulz Law Older statement of the biphasic principle: weak stimuli activate, strong stimuli inhibit.
Dosimetry The math of getting dose right: wavelength x irradiance x time x area.

Joule (J) Energy unit; 1joule = 1 watt of power flowing for 1 second.

Hertz (Hz) Pulsing or modulation rate; 1 Hz = one pulse per second.

Irradiation Time Session length-how long the light stays on the target area.

Photobiostimulation Net positive cellular kick-start from light exposure.

Photobioinhibition When an overdose of light stalls or suppresses cellular activity.

Photochemical Effect Light triggers a chemical reaction (main PBM mechanism).

Photothermal Effect Light warms tissue; PBM aims to avoid significant heating.

Photomechanical Effect Pressure-wave effects from ultra-short, high-peak pulses (rare in PBM).

Optical Safety Goggles Eyewear rated to block the wavelengths and power class you're using.
Contraindication Situation where PBM should be avoided or used with caution (e.g., active cancer sites).
Treatment Protocol The recipe: device settings, dose, timing, frequency, and target areas.
Mitochondrial Respiration The cell's energy-making assembly line; PBM nudges it into overdrive.

Citation Summary

An investigation into the depth of penetration of low level laser therapy through the equine tendon in
vivo - PubMed

o Summary: This study found that clipping the hair and cleaning the area with alcohol increased the
transmission of low-level laser therapy (LLLT) light through equine tendons in vivo. However, light
transmission was not affected by individual horse, coat color, or the specific leg, but by leg condition.
Alcohol use alone, without clipping, did not enhance transmission.

Biphasic Dose Response in Low Level Light Therapy - PMC
o Authors: Ying-Ying Huang, Aaron C-H Chen

o Summary: This publication discusses the biphasic dose response in LLLT, meaning that the
therapeutic effect can vary significantly with the "dose" (irradiation time) and "medicine" (irradiation
parameters). It explains that red and near-infrared (NIR) light are absorbed by cellular chromophores in
the mitochondrial respiratory chain. The study highlights the complexity of LLLT dosimetry, noting that
a comprehensive study examining all individual parameters is unlikely due to their interrelation. It points
out wide variations in "optimal" irradiances in in vitro studies (1-800 mW/cm2), suggesting laser beam
measurement problems and nhon-homogeneous beam intensity distribution as greater contributors to
inconsistencies than wavelength differences. It also found that even low fluences (0.003 J/cm2)
produced detectable levels of Reactive Oxygen Species (ROS), peaking at 0.3 J/cm2.

Brain Photobiomodulation Therapy: A Narrative Review - PMC
o Author: Farzad Salehpour

o Summary: This is a narrative review focusing on brain photobiomodulation therapy.

Effect of Pulsing in Low-Level Light Therapy - PMC
o Authors: Javad T Hashmi, Ying-Ying Huang

o Summary: This review explored the use of pulsed (PW) versus continuous wave (CW) light in LLLT,
noting a lack of consensus on optimal frequencies and pulse parameters. It found that PW light may
be superior to CW light for wound healing and post-stroke management, with six of nine comparative
studies supporting PW's effectiveness. For nerve regeneration, PW as a solo treatment might be less
beneficial than CW, or even deleterious in some studies, but a combined CW+PW approach was found
superior. Optimal pulse frequencies varied widely (e.g., 20-3,000 Hz for wound healing, 4-8,000 Hz
for pain).

Effect of red and near infrared wavelengths on low-level laser (light) therapy induced healing of partial-
thickness dermal abrasion in mice - PMC

o Authors: Asheesh Gupta, Tianhong Dai, Michael R Hamblin
o Publication Date: April 26, 2013

o Summary: This study investigated the effects of various light wavelengths (635 nm, 730 nm, 810 nm,
and 980 nm) at a constant fluence rate of 10 mW/cm2 on partial-thickness dermal abrasion healing in
mice. It found that illuminated wounds showed a significant reduction in wound area, with controls
expanding on day 1 while illuminated wounds contracted. 810 nm light significantly reduced wound
area at days 4 and 8, and both red (635 nm) and NIR (810 nm) light significantly enhanced healing.
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« Effect of wavelength and beam width on penetration in light-tissue interaction using computational
methods - PubMed

o Summary: The provided excerpts for this source primarily consist of references to other studies on
light penetration and properties.

« Effects of laser power, wavelength, coat length, and coat color on tissue penetration using
photobiomodulation in healthy dogs - PMC

o Authors: Lindsay N Hochman-Elam, R Eric Heidel, Justin W Shmalberg

o Summary: This study revealed that laser power, wavelength, coat color, and shaving significantly
impact photon transmission in dogs. Less transmission was observed with darker coat pigments.
The study recommends shaving hair before laser therapy, especially for darker pigmented dogs. Coat
length was not a significant factor.

« Exvivo penetration of low-level laser light through equine skin and flexor tendons - PubMed

o Authors: Katja F Duesterdieck-Zellmer, Maureen K Larson, Thomas K Plant, Andrea Sundholm-Tepper,
Mark E Payton

o Summary: This study on equine cadavers found that clipping or shaving improved laser penetration.
Only a small percentage of energy (1-20% for superficial digital flexor tendons and 0.1-4% for deep
digital flexor tendons) was absorbed by the tendons.

« Exploring the key parameters for indoor light intervention in treating neurodegenerative diseases: A
systematic review - ScienceDirect

o Authors: Kai Su, Chunliang Wang, Jianbang Xiang

o Summary: This systematic review focused on indoor light intervention (ILI) for neurodegenerative
diseases. It found that light in the 500-550 nm and 800-1080 nm ranges generally yielded better
intervention results. For visible light, an illuminance of 500-10,000 lux was more effective than lower
levels. For near-infrared (NIR) light, a lower power density (15-30 mW/cm2) proved more beneficial
than higher power density (40-90 mW/cm2). Optimizing wavelength and intensity can significantly
improve therapeutic effects.

« Frontiers | Laser Therapy for Incision Healing in 9 Dogs

o Authors: Jennifer L Wardlaw, Kelly M Gazzola, Amy Wagoner, Erika J Brinkman, Julia M Burt, Julia N
Butler, Ashley L Gunter, Rachel K Senter

o Summary: This study observed that surgical incisions in dogs treated with photobiomodulation (PBM)
using 8 J/cm2 daily for 7 days healed faster and more cosmetically. Improvements were noted as
early as day 7 and continued for up to 3 weeks post-surgery.

« Higher pulse frequency of near-infrared laser irradiation increases penetration depth for novel
biomedical applications | PLOS One

o Authors: Barbora et al.

o Summary: The provided excerpts describe the study's methodology, which involved irradiating beef
and chicken samples with continuous and pulsed 808 nm and 405 nm lasers to measure penetration
depth. However, the specific results or conclusions regarding how higher pulse frequency increases
penetration depth are not detailed in the provided text.

o Laser safety: Risks, hazards, and control measures - PubMed
o Author: Penny J Smalley

o Summary: This review highlights that laser safety is paramount and depends heavily on the user's
knowledge and skill, identifying complacency as the most dangerous hazard. It advocates for a
comprehensive safety management approach including understanding standards, identifying hazards,
implementing control measures, and consistent program auditing to ensure quality assurance.

+ Low-Level Laser Light Therapy Dosage Variables vs Treatment Efficacy of Neuromusculoskeletal
Conditions: A Scoping Review - PMC

o Publication Date: June 2020

o Summary: This scoping review included 86 articles on LLLT for neuromusculoskeletal conditions. It
identified seven individual parameters that influence dosage: power (peak and average), wavelength,
body area, manner of application, size of area, type of laser (pulsed, super-pulsed, or continuous), time
of application, pulse frequency, and number of treatments. The review concluded that the
heterogeneity of reported dosages prevents a definitive correlation between dosage variables and
improved or unimproved outcomes, leaving optimal dosage parameters uncertain. While the clinical
value of LLLT is recognized, further research is needed to determine the most effective parameters.
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« Mechanisms and applications of the anti-inflammatory effects of photobiomodulation - PMC

o Summary: This source discusses how red and NIR light are absorbed by cellular chromophores like
cytochrome c oxidase, while blue/NIR light can be absorbed by heat-gated TRP ion channels. PBM can
produce a burst of Reactive Oxygen Species (ROS) in normal cells. However, in oxidatively stressed
cells, PBM (3 J/cm2 of 810 nm) reduces ROS generation while raising mitochondrial membrane
potential (MMP) towards baseline. PBM has been shown to reduce inflammatory markers (COX2, PGE2,
IL6, IL8, TNF-0). Effects on microglia (immune cells in the brain) showed that lower doses (0.2-10
J/cm2) of PBM induced M2 phenotype markers, associated with healing and anti-inflammatory
effects, suggesting benefits on neuroinflammation may be more pronounced at lower doses.

+ Near-infrared photonic energy penetration: can infrared phototherapy effectively reach the human
brain? - PubMed

o Summary: The provided excerpts for this source primarily consist of references to other studies on
brain photobiomodulation and traumatic brain injury. No specific findings from this paper itself are
detailed in the provided text.

o Penetration Profiles of a Class IV Therapeutic Laser and a Photobiomodulation Therapy Device in Equine
Skin - PubMed

o Summary: This source is cited within the larger body of provided texts. However, the provided excerpts
do not contain its specific findings or conclusions.

¢ Penetration Time Profiles for Two Class 3B Lasers in In Situ Human Achilles at Rest and Stretched -
PubMed

o Authors: Daniel Huseby Bordvik, Sturla Haslerud, Ingvill Fjell Naterstad, Rodrigo Alvaro Brandao Lopes-
Martins, Ernesto Cesar Pinto Leal Junior, Jan Magnus Bjordal, Jon Joensen

o Summary: This study aimed to investigate the penetration time profiles for an 810 nm continuous-wave
laser and a 904 nm super-pulsed laser in stretched and relaxed human Achilles tendons in situ over 150
seconds. The provided excerpts describe the study's objective and methodology but do not detail its
specific results.

o Penetration depth study of 830 nm low-intensity laser therapy on living dog tissue - PMC

o Summary: This study aimed to investigate the penetration depth of 830 nm low-intensity laser therapy
(LILT) on living dog tissue in continuous wave versus pulse wave modes and with contact versus non-
contact techniques. The provided excerpts outline the study's aim but do not present its specific
findings.

» Perilesional photobiomodulation therapy and physical rehabilitation in post-operative recovery of dogs
surgically treated for thoracolumbar disk extrusion - PMC

o Summary: This retrospective clinical study evaluated the influence of perilesional therapeutic laser
application in a post-operative rehabilitation program for dogs after surgical thoracolumbar spinal cord
decompression. It found a beneficial effect in dogs treated with laser that had intact deep nociception
on admission. However, the study failed to demonstrate a significant difference in the speed of
recovery, despite a numerically shorter mean time to ambulatory recovery in the laser group.
Limitations included a small sample size, lack of a non-rehabilitation control group, and heterogeneity in
animal characteristics.

+ Photobiomodulation in human muscle tissue: an advantage in sports performance? - PMC
o Authors: Cleber Ferraresi, Ying-Ying Huang, Michael R Hamblin

o Summary: This review of 46 studies found that photobiomodulation (PBM) can acutely induce a
biphasic dose-response in human muscles, affecting fatigue resistance, repetition count, muscle
force, and markers of muscle damage. It identified effective energy ranges for specific muscle groups,
such as 56-315 J for quadriceps femoris muscles. A study in mice found PBM increased muscle
performance significantly after a 3-6 hour delay. The authors noted contradictory results between
some studies despite similar parameters. They cautioned against definitive dose recommendations due
to factors influencing light penetration and the biphasic nature of PBM.

+ Photobiomodulation of human adipose-derived stem cells using 810nm and 980nm lasers operates via
different mechanisms of action - PMC

o Summary: This study compared 810 nm and 980 nm lasers on human adipose-derived stem cell
(hASC) proliferation. It found that 0.3 J/cm2 of 980 nm had the largest effect on mitochondrial
membrane potential (MMP) and produced a large, significant increase in intracellular calcium. Both 810
nm (3 J/cm2) and 980 nm (0.3 J/cm2) produced similar peaks in intracellular ROS, but the 980 nm
peak occurred faster. Longer wavelengths (980 nm and 1064 nm) resulted in more pronounced
changes in gene expression in certain models.
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+ Photobiomodulation-Underlying Mechanism and Clinical Applications - PMC

o Summary: This source states that optimal energy density for stem cell proliferation varies (e.g., 1-5
J/lcm2 vs. 5-50 J/cm2), with higher doses (e.g., 50 J) potentially having toxic effects due to ROS. It
emphasizes that PBM parameters must be customized for target tissue types. Studies showed PBM
improved human gingival fibroblast proliferation at certain doses (1.96-7.84 J/cm2) but could also
reduce it at longer time points in an energy-dependent manner.

* Proposed Mechanisms of Photobiomodulation or Low-Level Light Therapy - PMC
o Author: Michael R Hamblin

o Summary: This source discusses that different irradiances, even at the same energy density, can lead
to different LLLT outcomes. Examples include DNA synthesis showing a maximum stimulation at 0.8
mW/cm2 (for 0.1 J/cm2) and optimal effects on infarct models at 5 mW/cm2. It also notes that PBM can
increase the expression of anti-inflammatory transcription factors like PPAR-y.

« Quantitative analysis of transcranial and intraparenchymal light penetration in human cadaver brain
tissue - PubMed

o Authors: Clark E Tedford, Scott DelLapp, Steven Jacques, Juanita Anders

o Summary: This study aimed to quantitatively analyze transcranial and intraparenchymal light
penetration in human cadaver brain tissue. The provided excerpts describe the study's objective but do
not present its specific results.

« Reciprocity of exposure time and irradiance on energy density during photoradiation on wound healing
in a murine pressure ulcer model - PubMed

o Authors: Raymond J Lanzafame, Istvan Stadler, Andrew F Kurtz, Roger Connelly, Timothy A Peter Sr,
Philip Brondon, Donald Olson

o Summary: This study found that varying irradiance and exposure time to achieve a specified energy
density affects phototherapy outcomes in a murine pressure ulcer model. The authors concluded that
this variation may account for conflicting results in the literature and warranted further studies.

« Red (660 nm) or near-infrared (810 nm) photobiomodulation stimulates, while blue (415 nm), green (540
nm) light inhibits proliferation in human adipose-derived stem cells - PMC

o Summary: This study concluded that red (660 nm) and near-infrared (810 nm) photobiomodulation
stimulates proliferation in human adipose-derived stem cells (hASCs). In contrast, blue (415 nm) and
green (540 nm) light inhibits hASC proliferation. At a 3 J/cm2 dose, blue and green light significantly
increased intracellular calcium and reduced mitochondrial membrane potential (MMP), while red and
NIR light increased MMP. Blue light also caused the most significant increase in intracellular ROS and
reduction in intracellular pH.

« Review of light parameters and photobiomodulation efficacy: dive into complexity - PMC
o Authors: Randa Zein, Wayne Selting, Michael R Hamblin

o Summary: This review aimed to compare effective and ineffective PBM studies to propose practical
protocols and optimal parameters. It found that PBM in bone repair is dependent on both timing and
wavelength, with red (660-690 nm) and infrared (790-830 nm) showing benefits [Inferred, but
consistent with earlier summary]. A biphasic response was observed for energy densities, with a peak
effect at 2.5 J/cm2. The review suggests that pulsed light might be superior for wound healing and
post-stroke management, while continuous wave (CW) might be better for nerve regeneration.
However, it concluded that correlating pulse frequency with pathological conditions is difficult, as no
single frequency consistently proved more or less effective. Ineffective studies with lower mitochondrial
tissues often resulted from under-dosing rather than over-dosing.

+ Temperature-controlled 830-nm low-level laser therapy of experimental pressure ulcers - PubMed

o Authors: Raymond J Lanzafame, Istvan Stadler, John Coleman, Belinda Haerum, Philip Oskoui, Megan
Whittaker, Ren-Yu Zhang

o Summary: This study aimed to evaluate the effectiveness of near-infrared LLLT (830 nm, CW, 5.0
J/cm2) on experimental pressure ulcers in mice under temperature-controlled conditions. The provided
excerpts describe the study's objective and methods, but not its results or conclusions.

« The Nuts and Bolts of Low-level Laser (Light) Therapy - PMC
o Authors: Hoon Chung, Tianhong Dai

o Summary: This source provides a table summarizing various clinical studies using LLLT for different
conditions. Key findings include: improvements in functional capacity for myocardial infarction (632.8-
nm); initial safety and effectiveness for ischemic stroke (808-nm TLT, NEST-1), with favorable trends in
NEST-2; potential cognitive improvement in chronic TBI (LED cluster); pain relief and improved wound
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healing for oral mucositis (830 nm); alleviation of pain and improved hand strength for carpal tunnel
syndrome (830-nm, 632.8-nm); long-term functional improvement for lateral epicondylitis (905 nm,
904 nm); pain reduction and microcirculation improvement for arthritis (830 nm, 904 nm); and
accelerated healing for chronic diabetic foot ulcers (685 nm). The table also notes instances where
LLLT showed no significant effect, or where under- and over-irradiation could lead to negative
outcomes. Many parameters were often partially unavailable in reported studies.

+ The impact of wavelengths of LED light-therapy on endothelial cells - PMC
o Authors: Sabrina Rohringer, Wolfgang Holnthoner

o Summary: This study aimed to evaluate the impact of wavelengths of LED light therapy on endothelial
cells. The provided excerpts describe the study's objective and methodology, including cell irradiation
protocols and measurement of hydrogen peroxide formation, but do not present its specific results or
conclusions.

o the proximal priority technique.pdf

o Nature of Source: This is an excerpt from a document that cites other research rather than presenting
its own primary findings in the provided text.

o Content: The excerpts list external references that discuss laser irradiation's effects on:
= Penetration depths of an 830nm diode laser in the head and neck.
= Effects of HeNe laser irradiation on synaptic transmission in rat ganglia.

= Suppression of neuronal responses to noxious stimuli by low-power laser irradiation on peripheral
nerves.

= Inhibition of neuronal activity associated with inflammation by GaAlAs laser irradiation.
= Mechanisms of analgesic effects of therapeutic lasers in vivo.

« A Systematic Literature Review of Complementary and Alternative Veterinary Medicine: Laser Therapy -
PMC

o Authors: Darryl L Millis, Anna Bergh

o Summary: This systematic review evaluated the clinical effects of laser and LED light therapy
(photobiomodulation) in horses, dogs, and cats for musculoskeletal injuries, neurological diseases,
wounds, and pain. It found a general lack of quality evidence and conflicting study results, attributing
inconsistencies to a wide variety of treatment parameters (wavelength, laser class, dose, effect,
frequency, duration).

« Arandomized blind placebo-controlled trial investigating the effects of photobiomodulation therapy
(PBMT) on canine elbow osteoarthritis - PMC

o Study Design: A multicenter, randomized, controlled, prospective clinical study involving 20 dogs with
elbow osteoarthritis.

o Summary: The source highlights inconsistent results for PBMT in published veterinary literature, with
some studies reporting accelerated ambulation or healing, and others finding no improvement in wound
healing or intervertebral disc disease recovery. These inconsistencies are attributed to varied treatment
parameters and delivery systems.
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