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Guide to Red Light Therapy Dosing

Before we get into a discussion of all the factors that go into device selection and how to get the ideal

dose of light, let me preface this next section bysayingthat i f you dondt care to unders
technical aspects of this, that i s peneédetotndeystafdialhoéthefa¢torss don o6t

that go into light selection, power density, joules , the nuances of the mathematical calculations

and so on. If you j ust want the practical how -to guidance, you can sk ip to the summary i

Points for Dosing. o

I will just add that you do need to pay attention to my warnings not to overdo treatments. While red/NIR
' ight therapy is very safe, d hamdkitnlgern haue ridnoirreg itsr ébaett memnt
decr ease the effectiveness. So make sure you understand and adhere to the general guidelines for dosing.

Also, please note that dosing in red/NIR light therapy is a tricky and complex issue because of the wide

variety of different types of devices (laser units vs. LED panels vs. other devices), a wide range of

different doses used in various studies, the overall body surface area treated, the types of treatment (e.g.

general light on an area vs. light on acupunc ture points), the goals (e.g. performance enhancem ent vs. fat
lossvs.skinanti -aging), and the specific body tissues youdre manhiisng t
very different than that of deep tissue, and something like the brain , Which sits b ehind the skull, may

require much larger doses to deliver a significant amount of light).

Due to these complexities, different people sometimes have different views on the subject of ideal dosing.

For example, | have talked to some people who recommend on ly very low doses, with lasers. Others who
advise against lasers. Others who advise much larger doses than what | recommend here, and who think
that itdéds basically impossible to overdose on red/ NIR |igh

fiel d who donét agr ee Windrdetaie a ®ihh albdf thagin mirdnl am going to do my best
here is to accurately represent the overall body of research and what | perceive to be general consensus
of the worl dbés most r espRdighethkkrapggx perts on red/ NI

The dosing guidelines here are g enerally intended for use with LED panel -style light devices. (| 6 m
assuming most peopl e don6t-$30,8000n ataser deyice, ardl wahtg be able to do
red/NIR light therapy for less than $1 , 000 or $500, so I 6m focusinswithbEBD how t o
panel light devices rather than lasers.)
Now, |l et 6s get i nto a daeptpaiyliendg dw hsactu swseibovhe ofear ned
If you want an effective light therapy session, you must have an effective dos e. That requires:

1 Alightthat is relatively power ful (i.e. has an ideal Apower densityo)

1 Ideally, a light that can treat a large area of the body at once
1 Anunderstanding of the optimal duration of time using the light to get the right total dose

Too lit tle of a dose and you get minimal to no effects. T 0o strong of a dose and you get minimal to no

effects.

Letés talk about power density of the light first.

As mentioned previously , most studies showing benefits of red /INIR light therapy used light outputs of 20-
200mW/cm 2,

This is basically a measurement of power density 1 how much power the light is emitting (in watts) over

how big of an area.

To put that in different terms, if you,fwthesakeofedseof | i ght on
calculation, that itds ,ahichaqua &2,@0cm5Pém x 40cm
And the | ight youodr e(whicisg0§,000sW)2 Q then woa haves200,000mW/2,000cm 2=

100mwW/cm 2



200,000mW

~’/

That &seat gpower density .

But, beyond this simple calculation, there are a few nuances here that make this simple calculation
considerably more complex:

1.

Distance from the light. It 6s al so i mport ant this meadure of power demsityt h a t
decreases dramatically by moving further from the lightsource . S o vy o uh®highesp et
doses by being within  a few inches of the light.  Moving further away than about 3 feet from the

light (asageneralrule) and youdl I get | ontatythieg bélow the surfage of tleec t

skin.( And t bsemg dspowerful 1Tight. Many | ights wonoajust provi c
120 a whsgentally, moving closer to the light increases the potency of the light dose , and

moving further away dramatically decreases the dose . However, closeris not universal ly better 7

I generally advise staying at least 6 inches away to minimize exposure to EMFs (electromagnetic

fields), just to err on the side of caution. This applies to all electronic devices, from TVs to dish

washers to blenders.  So the sweet spotis gene rallybetween6 -36 i nches, and wedl |l
later about when to go closer and when to move further away depending on your goals. But

again, the point here is to understand that distance from the light dramatically affects the dose

your cells receive.

Wavelengths of the light. Certain devices emit all the light output/wattage in the effecti ve

therapeutic wavelengths, and others emit only part of their total wattage in therapeutic

wavelengths. Therefore, they may have 20 -60% of their total wattage at non -therapeutic or non -
optimal wavelengths. This also factors into the dose. When this is the case, it makes calculations

quite complex.

Claimed wattage vs. actual wattage. The claimed wattage of a light differs from the actual

power output of the light. This is a critical difference  One thing is the claimed wattage that the

light device israted  for, and another thing is the actual intensity of the light emitted. Generally,

lights emit a power density about 25 -50% lower than the claimed wattage would

suggest . So the truth is that even with th e calculation above,i t 6 s jusa ltheogy .You dtond
know the true light intensity output of the light you get until you actually measure it. You have to

rely on actual measurements using a PAR meter, r ather than calculated measurements based on
theoretical wattagédveDahndteawWysdypaere wbl, tHo you donodt
about it. Butagain , be aware that the actual light output of many devices may be a

whopping 50% lower than what the companies are claiming! (I'f youdre interest
learning more about this point, Platinum Grow Lights has videos on their website

where they compare actual light emission from various lights that are all rated at the

same wattage. They even showin the video how massively the actual light output can

differ from the claimed power.)

Size of the device/treat mentarea. Oneot her nuance thatds i mportant t
even if a device is technically powerful enough to create beneficial effects, it m ay still be too

small. In other words, one can have a device tha% has

but it may be a device with only a few inches circumference and thus, only emits light over a
small areaofyourbody. | f youdr e t r yaigeageastobyour bodyathis makes things
extremely inefficient and time -consuming.



Overall,t he device nee dsto emit light above a certain power density (light intensity) , needs to be at the
right wavelengths,  be at the proper distance away from your body, and ideally , needs to be physically
large enough to emit light over a large portion of your body

But for simplicity , | et 6s | eave all these nuaodfites of the calcul ati ol

The next part of the equatio n is how long should you apply the light. The dose (duration of exposure) is
calculated by:

Dose = Power Density x Time

So all we are doing is taking tha t number we already have (mW/cm 2 and then tcdnbe fdoseod
calculated once you know  howlongyoushou | d apply that | ight for. (If this s

because itdéds actually VERY simple ifHeyew sg ¢ th etymaaethio gloins |
calculate the dose

mW/cm 2 x time (in seconds) x 0.001 = J/cm 2

Herebs the critical pi ece of iThefdose ypawanttorshogt fonis n e e dbettveen k n o w:
3J/cm 271 50J/cm 2.

(Note: Depending on whether youdr e {iikethaskinargurfaseavpunds orideepea | areas

tissues |li ke muscles/ organs, etc., you want diff erthmset dose
treatment goals  in a later section of this book J)
Her e are some sample calculations to show you how this wo rks:
0 25mW/cm?2 applied for 40 seconds gives 1J/cm?
0 50mW/cm?2 applied for 20 seconds gives 1J/cm?
0 75mW/cmz applied for 15 seconds gives 1J/cm?
0 100mW/cmz2 applied for 10 seconds gives 1J/cm?
What that means is that if you have a device with a power output of 10 OmW/cm ? (at the distance you are
using it), then  you want your treatment time to be between 30 seconds -7 minutes on a given area of your

body (that will equate to roughly 3 -50J/cm ?).

If you have a device that has 50mW/cm 2 (at the distance you are using it ), your treatment time would be
1-14 minutes on each area.

That 6s a pr et toftimes ,delet masmgpldy this.

If you get either of the twotop light s |recommend, theyemit roughly 90mW/cm2atadis t ance of 60
away from the light, about 55-65mW /cm? at a distance of about 12 inches away from the light, 35-
45mW /cm? at 18 inches away, and 25-30mW/ cm] at 240 away.

I f youbre a more visual person, this wild/l hel p get what |06

Irradiance at 6" Irradiance at 12" Irradiance at 18" Irradiance at 24"

85-95mW/cm2 55-65mW/cm2 35-45mW/cm2 25-30mW/cm2
Now you might be  wondering ,AiOkay, so how do | know whether to use it f
how do I know whether to use it from 60 away or 240 away?o0

Good questions!

For skin issues (e.g . anti -aging benefits) and other more superficial (near to the surface) body issues,

there are a few things to note. We want a relatively low overall dose on each area of skin, of

roughly 3 -15J. Also, there is some indication that lower power densities (be low 50 mW/cm 2) may actually
be more optimal for treating the skin than very high er power densities. This may cause you to think that

low power lights are okay, but high power lights still have a huge advantage because they allow you to



move the light furthe  r away (note: light spreads out and covers a larger area the further you are awa y
from it) and thus treat a much larger area of your body at once with the optimal light intensity and dose.

Smaller lights are much more inefficient and time -consuming, and | imited in what they can be used for
(More on this later!)

In contrast, for treat  ing deep tissues, you want bigger doses and higher power density (light intensity) for

optimal effects. You want doses of 10 -60J. So in general, youdd uehalosertotyaur hav e
body with a much higher | ight i nt en s itotdgliver opttmal doses of hightaléepiato n e e d e d
your tissues.

To sum up: With skin/surface treatments, you want to be further away from the light (which lowers the

light intensity  and covers a broader area of your body) for an overall lower dose. With deeper t issues, you
want to be closer to the light (which increases the light intensity) for an overall higher dose.
To make this very specific and practical, here are some simple gu idelines :
1 FOR SKIN ISSUES: Assuming you have one of the lights | recommend, f or skinissues (e.g.anti -
aging benefits) and other more superficial (near to the surface) body issues , here are my basic
usage suggestions :
- Somewhere between 1-4 minutesfrom 120 awdéd Wot e: For skin issues, I rec

or more awa Y from the device, whereas with deeper tissues, you want to be closer and have higher
power density to reach deeper into the tissues.)
- Or15-5 minutes from 180 away.
- Or2-8minutes frawanm 240
1 FOR DEEP TISSUES: For deeper issues in muscles, tendons, ligaments, bones, glands, the brain,
organs, etc. , you want much higher doses more in the neighborhood of 10 -60J. In general, this
means that you want  higher power devices and youwanttobe 6-120 fr om t he ogpesed ce (
to further away as with treating the skin) to get optimal doses of light to those deep tissues . The
deeper the tissue youbdbre trying to treat, the cl oser t
ideal) and the high er the overall dose youwa  nt to do, so that you deliver adequate therapeutic
doses to the deeper tissues. Also, for use on the brain, this may require higher doses (or doses on
the high er end of the spectrum shared  here) because it takes a relatively highe r dose for enough
light to penetrate through the skull and be delivered to the brain. Here are my general suggestions
for treating deep tissues below the skin
- Using the | ight f betwaen 6267 nanutasy pef avea isthe ideal dose range .
- Or 5-10 minutes per area from 120 awdyor treating deep tissues, I do
further awa yawdylfranyoulbddy .)

I f you get the | i ght sredllyallgoomeedtoknod., t hat 6s
If you choose a different device than one | recommend ,youdl |l have to do the calcul a
the above equations.  And now that you know how to do all this math, you can cer tainly do these

calculations for yourself. The only tricky part is that actual wattage is often much lower than claimed
wattag e for many lights, so if your calculations are based on the claimed wattage instead of actual

measurements using a PAR meter, your calculations will  likely be off by a fairly wide margin.

Reminder : More is not necessarily better I'As youbdl |l seeiskanketbingcalledh er e

Aibi phasic dose responseo whereby doi nagesseobenefihrathdithaman ac't
more. Soassumemd6hat dAif a little is goAldl, woldmrnre mhcitndei e
decreasing the benefit by doing more than __the recommended doses . Let me repeat that for

emphasis: Doing larger doses than what | recommend will render less of an effect, not more.

For those of you with health struggles , if you are very ill or your health is severely compromised, be
awarethatyou i n such st anbrefragileand willenot be able to tolerate as much of the light.
A healthy you ng person may overdo the light and not really notice anything, but an ill person will



notice that they feel fatigued if they overdo it. And as an ill per son is much less tolerant , their body
may have a lower threshold for overdoing it compared to the young er, healthier person.  So for
anyone who isin  very poor health (especially those who are easily overwhelmed by any type of

stress or physical activity) , itis very important to start with very low doses ( i.e. atthe bottom of my
recommendations, or even lower), to make sure that your body can tolerate it. Then slowly increase
the dose over the subsequent days and weeks to find the appropriate dose for you within the range
outlined above.

Can You Overdose on Red/NIR Light Therapy?
( The Biphasic Dose Response )

As | mentioned, there is something called the biphasic dose response. But what does that mean?

That means that too little red INIR I i ght t her prqvide muchnifény, benefit, and too much will also
negate the benefit.

In other words, ités important to get the dose right and t
doing yourself any favors by dosing higher than my guidelines suggest.

The principle of the bipha  sic dose response is often explained as the Arndt - Schulz law, which dates back

to the end of the nineteenth century, when H. Schulz analyzed the activity of various kinds of poisons like

bromine, iodine, mercury, arsenic, etc. on yeas t, where he showed tha  tin very low doses, all of these

poisons actually had a slightly stimulatory effect on the yeast metabolism. With the help of psychiatrist R.

Arndt, they developed the concept (that later became the Arndt -Schulz law) which states tha  t weak

stimuli slightl y increase metabolic activity, stronger stimuli increase it even more until a peak is reached,

and from there, increasing the dose further suppresses the effect until a negative/harmful effect is

eventually reached. Later, this concep t became knowresds ofAiaorhi ch | di scussed ¢
Abi phasic dose responseodo is also used.

In the context of light therapy, Hamblin et al. describe it this way:

ASi mply put, it suggests that i f i nsuf foregponesenliecaesetbr gy i
minimum threshold has not been met), and if more energy is applied, then a threshold is crossed

and biostimulation is achieved. However, when too much energy is applied, then the stimulation

disappears and is replaced by bioinhibiti on 3%

In fact, Hamblin  believes that in instances where studies d o n fint significantly posi ti ve effect s,
always because they did  too large of a dose

One other important aspect her e tboslardelfaldsesion sdrlacemuisshes kasi er t
the skin) than it is for deeper tissues. The optimal doses for the skin can be reached within seconds or a

few minutes with many devices, and it is ve ry easy for people to use devices for two or three times longer

thanisideal 1 oftentimes, with people thinking that doing more will lead to better results i and they

actually negate the benefits in the process.

Although this idea might sound odd at firs t, there are many common examples where we know this

occurs . One example is physical exercis e. In small or moderate doses, it is clearly linked with countless

health benefits. But we also know that people who over -exercise can actually cause themselves a g reat

deal of harm. Itoés not uncommon to hear of ul t rmatmeks at hon r
developing calcification of arteries in the heart, or of female athletes over  -exercising themselves into

losing their menstrual cycle and fertility ( hypothalamic amenorrhea ). And of course, anyone who has



overdone it with exercise knows that fatigue is a common side effect. I

immune function, and many other symptoms.

In short, exercise is an incredible and powerful medicine for us. But only when done in the right amounts.
Too much, and you may negate the benefits. And if you really overdo it in an extreme way, it actually
damages your cells

Many other things are like this too T sun exposure is associated w  ith numerous health benefits, but if you
do too much, you can get severe sunburns, accelerated aging, skin damage, and potentially skin cancer.

Red and near -infrared light are the same way. You must use them in the right dose to get the benefits.
Too much and you negate the benefit.

Fortunately, red and near  -infrared light are safer and have less potential for harm (when you overdo it)

n

than either sunlight or phy sical exercise. Therefore, i t 6s extremely saf el I even

have used red light  therapy fordecades and bel i eve t hat i tréafistically r overdo &inaway o
that negates the benefits. Generally, if you overdo it slightly, you won 0 tikely notice any negative effect

S

what soever. And many peopl e wo néctsifthey evardortbytailot Butifyeug at i v e
massively overdo the dose, i t 0s orget mshightrheatlachef e e IT hsad Me ft aytpii ¢ &

bad as gets for most people . Someone with severe health issues who is more fragile may notice very

signifi cant fatigue for a day or two following overdosing it with thered /NIR light (much as they would if
they overdid exercise ). Basically, thereis very limited potential for side effects with overdosing ,
particularly when  compared with exercise or sun exposur e.

So if you you feel a |ittle fatigued after using it,
Lower the dose, and the probl em is solved. Just think about this: If you got really sore and fatigued after

doing a n intense workout,t wo ul d you concl ude fexer cli isjestmalesyoweinflanied | e

ath
syndromeodo which is associated with stalled progr eweakened ati g

k no\

ef f

that 6

f

and fatiguedé | quit!o? Or woul d you tthererarke thausaods of studiese s e

showing that exercise  is highly beneficial t o heal t h, but Bbndl mflameal &dmlthys lasti r e d
workout, so | better back off the intensity/duration of the workouts and do a dose that is more
appropriate for my body and my fitness level .0

Hopefully the latter.
Key point: Red /NIR light is exactly the same principle.

Since this phenomenon is well  -known, and we know that it applies to red and near -infrared light therapy,
what causes it?

It ds not compl et eutiyhere syl savesal theodes: b

1 Excessive Reactive Oxygen Species (ROS). All h ormetic stressors produce some ROS or

or
I i

n

nfre

radi cal species. 0 These ROS ar e vi t-axidantdefensessysierh d i(theg

A.R.E. or Antioxidant Response Element) and are vital for your body to gain the benefits of things
like exercise or light therapy. But, they s till produce free radicals that oxidize, and if they are
produced in too | arge amounts that overwhelm the
cell damage can occur. Also, some people may have a very weak internal ant ioxidant defense
system that is easily overwhelmed by even small amounts of hormetic stressors like light therapy
or physical exercise. In this case, the exercise
the body adapts to successfully i the b ody is overwhelmed by it and cannot deal with the stressor,
and thus, cell damage occurs.

1 Excessive Nitric Oxide (NO). Another potential mechanism is excessive NO release. NO serves

up

1

body 6.

or



many vital roles in the body, and can either be protective or harmful, dep ending on the amount
andthe pl ace i tds | ocated i n -édbed sword @dye fundtitndosexanple,su b | e

dilation of blood vessels. Another function is its role in the immune response to kill certain kinds of
microbes that can cause  infections. The right balance in the rig ht locations i s key with NO. Since it
is known that red and near -infrared light affect NO release, it is possible that overdosing on

red /NIR light may imbalance  NO or release too much. Very high amounts of NO can lead to the
formation of a highly toxic fre e radical called peroxynitrite, which can cause cell damage.

1 Activation of a cytotoxic pathway . The third theory is that while low doses stimulate cells with a
low dose stressor that the cells can adapt to, very high doses may activate an additional pathwa y
that triggers apoptosis (programmed cell death ). This is not unreasonable, because over -exerc ising
can also cause severe cell damage and trigger apoptosis. 362 Hamblin et al. describe this possibility
i n their t ex-AiddseldKT wasffdundtplinducea  poptosis via a mitochondrial caspase -3
pathway, and cytochrome c release was attributed to the opening of the mitochondrial permeability
transition pore caused by high -l evel intracellul a%° ROS generation. o

It is also possible (perhaps even highly likely)t hat t hese three pathways are inter
rather than just one of them. But the basic idea is that much like overdoing physical activity, you can get
symptoms like fatigue and headaches if you overdo red INIR light therapy.

Hamblin et al . summarize the biphasic dose response by saying:

ALLLT delivered at Iworkbetteraaretse same walalendthadelivered at high
levels, which illustrates the basic concept of biphasic dose response or hormesis. In general,

. 2 o
fluences of red or  near -infrared aslow as 3 or 5 J/cm will be beneficial in vivo, but a large dose,

e.g., 50 or 100 J/cm 2 will lose the beneficial effect and may even become detrimental é These
advances [in our understanding of the biphasic dose response] will lead to grea ter acceptance of
LLLT in mainstream medicine and may lead to LLLT being used for seriou s diseases such as stroke,
heart attack, and degenerative brain diseases. Nevertheless, the concept of biphasic dose response

or LLLT hormesis (low levels of light are good for you, whereas high levels are bad for you) will
remai®h. o

There are a number of  studies that have shown that by overdoing the dose, you negate the benefits. If
anything, the research indicates that smaller , more conservative doses are superior to v ery large doses.

Below are two illustrations meant to give you an idea of the surface tissues and deep tissues. (Note:
These images are not exact , because actual responses differ somewhat depending on the exact tissues
treated and the type of device and o ther parameters  used i these images are intended to illustrate the
general conc ept of the biphasic dose response and give an idea of the general range of optimal doses.)

Here is an illustration of the general optimal dose range for skin treatments (or tiss ues near to the surface
of the body):
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| know there is a tendency in human psychology to want to do more and think that higher amounts of

something will be better ii.e.a Aiifttl e i s good, a | ot must be better.
So let me repea t one more time for emphasis: With red/NIR light treatment, more DOES NOT equal

better .

Stick with the recommended dose range, start with the |

do a lot more. The benefits may be most optimal in the lower

to mid -range of the recommended dos age.

How Often You Should Do Near

- Infrared and

Red Light Therapy Treatments on Yourself

The | ast question to answer is fAHow

dosing schedules, but in gener

often shoul d

al, the range is from two times per week to two times per day.

you do

0

owe

t



As a general approach, | suggest starting slow to assess you rr bodyés response at first

done infrequently for the first few sessions) and then building up to 3 -7 sessions per we ek.

As with the biphasic dose response (and with many other types of hormesis, like physical exercise, for

example), notet hat it may turn out that too high of a frequency is detrimental. Although there is no

consensus in the research yet, my hunch is tha t optimal treatment times are probably once every other

day to once per day at the most. | personally do it every other day, because thatés what
out to be most optimal.

How Deep Does Red INIR  Light Penetrate Into
Our Body?

Theanswerto t hi s question is actually much more compl ex
The penetration depth differs depending on many facto rs:

1 The type of tissues (e.g. skin vs. bone vs. fat vs. muscle) . First , it depends on exactly
what part of your body you shine it on . It will penetrate much more deeply into your belly
than your skull

1 The power output of the device. More powerful lights can deliver more light to deeper
tissues of the body.

1 The distance of the device from your body. As explained previously, the closer the light is
to your body, the higher the light intensity will be and the deeper it will penetrate.

1 The wavelengths of light. Blue light and UV light, for example, get almost completely
blocked by the skin and do not penetrate much more deeply than the ve ry surface layers of
skin. Whereas red and near  -infrared penetrate much more deeply. And within that category,
near -infrared has significantly greater penetration depth than red light, and there are even
some small differences between specific wavelengths of red and near -infrared light in terms of
penetration depth.

Penetration depth is also made even more confusing due to varying claims of red /NIR light
penetrating only  millimeters into the body an d other claims of it penetrating inches into the body.

How can we make sense of this?

Well, first of all, it is actually very easy for even a child to verify that red light penetrates much
further into the human body than just afew millimeters. Takea flashlight and go into a dark room.
Then shine the lightt  hrough your fingers. You can see the light I specifically the red wavelengths of
light T penetrate s all the way through your fingers. If you have a strong enough light, some light can

even penetrate  all the way through the palm of your hand! So this 5 -secon d test that you can do
yourself at home can tell you that it penetrates at least an inch or more.

So why the varying claims of millimeters vs. inches  ?

I't turns out that A p actualyatechnicabstiendfie tertm kithin the study of light , and it
has a specific definition. Most people misunderstand

t

| b «
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Penetrat i on isdefined ds thédepth at which the intensity of the radiation in side the
material falls to 1/e (about 37%) of its original val ue at (or more properly, just beneath) the
surface."

In other words, the penetration depth is technically defined as the depth that a light penetrates a specific
type of substance where it los es 63% of its overall light intensity/irradiance.

In most hu man tissue (and this depends on the specific type of tissue, whether fat vs. bone, for example),

red/NIR | i ght may have a technically de-{6inm &hdnoilgthennextd a tGmmnt dept
may lose another 63% of that remaining light, a nd then overthe next3 -6mm, another 63% is lost, and
so on. I n other words, the deeper you go reachasdismabsotbedanf t he

the tissues closer to the surface.

So a light may have a technically -defi ned @penetthroa trminmpbodyal egn take that light and

shine it through your hand that is more than an inch (25mm) thick and see light coming out the other

side. How does that make sense? Well, the light that penetrates all the way through your hand is not at

thesam elight i ntensity as it went into your hand. Thatds becaus
first 5mm of tissue, then another 63% was lost in the next 5mm , and another, and so on, such that

maybe only 5 -15% of the light photons that are emitted actual ly penet rate all the way through your hand

and out the other side. In fact, we even know that near -infrared light can penetrate through bone (like the

human skull) into the brain. According to Hamblin et al.,

AfOne of the best studi esovidedb pTedf@detah in P05 Theypaeformed a
light-penetrati on study on human unfixed cadavenm808Barimp t i s
and 940 -nm laser penetration. 808 nm achieved the best penetration, and they concluded that

808 -nmwavelength li ght pene trates the scalp, skull, meninges, and brain to a depth of

approxi matel y2 40 mm. 0o

Penetration depth is also a confusing topic when it comes to red INIR light because many light device

manufacturers make claims about how their lights penetrate deeper than other light devices. Some also

make cl aims about the particular pulsation of the I|ight (0
(Note: Based on the evidence, pulsation of the light does not appear to affect penetration depth.) These

clamsmake it hard to know whatoés really going on. But it is t
more light to deeper tissue depths.

Tosumupalltheco nfusing concepts around penetration depth,Reter e
and near -infraredli ght can penetrate several centimeters (close to 2 inches) into your body,

and a high - power light with the right wavelengths (especially near -infrared) ¢ an even

penetrate through the thick and dense human skull to deliver light directly into the brain.

Hamb lin has given the general rule of red /INIR light penetrationof fAup to 5cm, 0 which is al
inches. So that gives you a sense of how deep this light is actually getting into your body.

As you can see, Apenetrati on deadomcéptassne wonldthiskcButdha | | y as si m
general point here is that with high -power light sources, red  /NIR light can deliver significant amounts of
thera peutic light inches into human tissue.



The Problem w ith Most Devices on the Market

Now that you unders tand the importance of the power density of the light, hereod:c
most lights on the market.

Most devices being sold (that you might pay $100 -$900 for) are:

1. Grossly underpowered and simply too low wattage to reach therapeutic power densit ies of above
50mwW/cm 2 with large coverage of body areas. This is especially problematic for treating deep
tissues. So youbéd end up havi ng extendedpsriedst (semetimes hupwarflscof 20-
40 minutes ) to generate an effect. Moreover, the weaker l' ights wonoét pmplgintether at e d
body and to even treat any deeper issues, even with extended exposure times.

2. Very small, andthus , only treat a small area of your body. Even if a small light has  optimal
power density, a small light that radiates li ghtononly 5 -10 square inc hes will require multiple
treatments to cover a significant portion of your body. (Note: This is a major limitation with small

LED devices .)

If | can give one piece of advi c &etahigh wipowertig | httgahreacheso get , i
therapeutic power outputs, and is big enough to cover a significant portion of your body

Take it from someone who has wasted over $10,000 on underpowe red red light devices (that now are just
junk in my garage). | bought them before | unde rstood everything | just explained to you about power
density, dose, and how much of the body is being illuminated, thinking that just because the light was

firedo itwdulat provide allthe benefits. Nope.

I will tell you right now that 99% of the red light therapy products being sold in major outlets online are a
waste of money. So please be aware of the power output and
understanding those two factors caused me to waste a huge amount of money on ineffective and time -

consuming lights.

|l 6ve given you al/l the information you need to know if a |
in lights others than the device s | recommend, | suggest making sure to closely examine the wattage,

wavelength, and siz e and do the calculations to see for yourself whether a light is quality or not. | urge

you: Donét waste your money | ike | did!

Why You Should Get a High - Power Device

One might ask t Delraplyeesdaihighm : -pfower device? Coul deaptow tpoweu st g

device and then increase the | ength of time | (Asadtemativet o ge
but similar question isarg@bDdekVice&l Cpuhdadtall just get a s
treat each area of my body separately for a few minutes T e.g. 5 minutes on my left knee, then 5 minutes

on my right knee, then 5 minutes on the left cheek, and 5 minutes on the right cheek, etc . ?0

This aregood questons, and itdéds i mportant to understand the answer :

Hered s wh ypoweodevices andsmall devices are a problem (even if you were to increase the length of
time you use it):

1. Penetration Depth: Letds take two |lights of equal size, but ¢
100W. Theoretically, you could use the 50W l'ight for twice as |l ong (|l etéds
of 5 minutes) and reach the same dose. And on paper, based on the simple math, this is indeed
thecase. But heredés the probl em: Moperetrapeo wieore flaeply intoithg ht s
body. They deliver mor e overall light deeper into the body. So if youdre trying

deep tissues, you may use the weaker light device for 5 or 10 times lo nger (than the more



powerful device) but still not deliver enough light to the target tissues to reach therapeutic

level s. Accordi ng t o Fdrexamplei the agplicatianl of a:100fi -mW laser will deliver

higher irradiance at a given depth than a 1 -mW laser (assuming all other parameters are
equal). The former might generate enough light (threshold) to produce a me aningful
therapeutic effect at the required depth in the target tissue, whereas the latter will not,

regardless of the length of the illu mination time. Therefore, technically speaking, a claim such
as dhis system penetrates deeper than others by virtue of extra -high power 6may b e
Simply put: If you want to treat deeper tissues below the skin, | strongly suggest getting a high
power device ratherthan alow power device.

T ue. o

2. Convenience: Dondét underesti mate the simpl e powvedreatmertinbei ngc

1-5 minutes vs. having to do it for 10 -40 minutes. A smaller and weaker light will require much

longer sessions totreata significant area (or areas) of your body. A light that can treat the
entire front of your body at once and allowyout otreat virtually all areas of yourbody inless

than 5 -10 minutes, whereas a smaller or weaker light may require 5 -10times longer to
accomplish the same thing . (And due to differences in penetration depth, they may still be less
effective.) So convenienc e is a huge benefit of larger and more powerful lights. For many

people who are busy, this is the difference between actually making time to do it vs. just
having another thing sitting in your garage unused

3. Body areatrea ted at once: This is a huge factor as well. The bigger more powerful devices
allow you to do something very cool. They allow you to stand further back from the light (2 or 3

feet away) and still have enough power output to reach therapeutic levels. This al lows the lig ht

to spread out and hit a much larger area of your body at once. In this way, a light that is 20 or

30 inches long can effectively treat the entire front or back of your body at once, from head to

toe. Basically, a light that size can effectiv ely act the same as a light twice the size. In contrast,

b €

i f you take a smal/l Il ight and stand 2 or 3 velgsmblleraway,

portion of your body, but m ore importantly, if the light is low wattage, you have to be within

of itto even get therapeutic effects T so standing back 2 or 3 feet will decrease the power
density so much that youdre no | onger getting
hitting a large portion of your body ). So ideally, you want a light thati s both high wattage
relatively large , so you can treat large areas of your body at once with effective doses.

Without getting too complicated, | should also mention that the power of the light and the distance from
also impacts the effe ctiveness of the dose. Even when the calculated total doses are equal between

devices, results may not be the same. So if you use a powerful light for 2 minutes, the end result may be
different from a much weaker device used for 20 minutes i eveniftheto taldose ofbothis 10 Joules. So
total dose is not the only thing that matters i the power of the light and d istance from the body also

influence the end result

| believe that for both skin is sues and deeper tissues, a high  -power light is superior. This may seem
counter -intuitive at first, because how could a high -power light be best for both contexts where you want
to treat surface issues with low doses (and lower light intensity) and for deep tissues where you want

higher doses (and higher lightintensi ty) ? Her eds why:

1 For skin issues, a high -power device gives you the ability to place it much further away from your

body while still having optimal light intensities . Infact, with a hig h-power device, you want itto be
further away to give a little lower power density of below 50mW/cm 2. Most importantly,  the fact

that light spreads as you move further from the source creates a huge advantage. By having the

light source further away, it allows the light to spread and hit a far larger area of yo  ur body at

once! So basically, it makes the treatment much more time -efficient compared to a lower power

60
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device that is closer to your body.
1T For deeper tissues, di yodwantardmneedhigh t fpowemlights to give the intensity
needed to deliver optimal d oses to the deep tissues. So even if you were to use them for long

periods oftime, t he | ower power devices simply candédt do the

Another incredibly important point is this: One of the big benefits of getting a high -power lightisthat T
since light spr eads out as you move further away T it allows you to treat much larger areas of your body

while still getting an effective dose on all the parts of the body it is shining on. Remember, the power

density (dose) of the light decreases as you move further away. In contrast, lower power lights need to be

right next to your body for an effective dose, therefore, can onlytreat a much smallerarea. So with a

high -power | ight thatdds less than 240 Il ong, you can move
skinon al mo st the entire front or back of your body at once ! Whereas, with a lower power light of

the same dimensions, it has to be much closer to your body to get an effective dose, and thus, you will

only be able to treat ~ a much smaller area.  Thisis just one of the amazing benefit of high power lights T

they allow a relatively small light less d than half the length of your body 0 to function like a light that is
full body size

In short, whether your primary objective is anti -aging skin treatments , fat loss, musc le gain, or to treat
organs and glands, including the brain, high -power lights are the way to go. They allow you to do SO

much more and get numerous benefits, are more effective, and they can treat larger areas of the body at
once, sot heydr e f are-effiteente t i m

Compari ng Power Densities of Light Devices
from Popular Brands

Below are some photos | took of actual measurements of the power densities at different distances of

several lights from the companies that | consider to be the top red/NIR light device companies on the

market T the Red Rush360 by Red Therapy Co., the Bio -300 from Platinum Therapy Lights, and the Joovv

Mini.

Remember what | explained previously about how actual power measurements differ from claimed

measurements (which are usually based on the theoretical numbers that the lights are supposed to

achieve). | wanted to provide this section for you to see the actual light intensity of these three options at
various distances. Again, knowing the light irradiance (power density) of a lig ht at a specific distance is
critical to getting the dose correct. | f you get any of
than claimed) light output measurement s at various distances, so you can dose accurate ly. ( Not e:
already done t his for you, so all you have to do is follow my dosing guidelines Tyou donét need
calculations or measure light output or anything complicated.) But if you decide to g et a different light

other than what |recommend, you will want to buy a PAR m eter and test your device to get

measurements of the  actual output and dose accurately.
Before we get into the photos and measurements, | want to mention a few specifics

For all three lights, | tested a 50 -50 mix of red and near  -infrared LEDs. Also notet hat if you get a pure
near -infrared device, it will emit slightly higher outputs due to the LED bulbs themselves emitting more
light output.

1 If you were to measure a pure red light vs. a pure near -infrared light produced by the same
company, the near -infr ared device would have roughly 20 -30% higher light output.
1 Comparedtoa50 -50 mix ofred and near -infrared LEDs, the pure near  -infrared devi ce would have

roughly 10 -20% higher light output.
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9 Ifyou get a pure red light device, your light output numbers w ill be slightly lower, and if you get a
pure near -infrared device, your light output numbers will be slightly higher.

For the sake of equal ¢ omparisons, |am usinga50 -50 mix of red (660nm)

and near -infrared (850nm )
LEDs for each of the three brands.

(Al so, please note that one might get slightly different measurements depending on the specific light

output meter one uses. So you may see other peopl eds measurements in articles
20mwW/cm 2 different than my measurements. Rather than getting caught up on the specific number, what

I dm trying to demonstrate here is the differences in |ight
regardless of the specific device one uses to measure light output.)

That said, below are the photos of actual lig ht output measurements of eachdevice at 60, 120:;, and
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The Joovv Mini (left) Platinum BIO  -300 (center) and Red Rush360 (right)

Here is a photo of all three lights side -by-side so you can get a sense of size. Note the overall number of
individual LE Ds 1 the Joovv has 60 LEDs, the Platinum BIO -300 has 100 LEDs, and the Red Rush360 has
120 LEDs. So even though they are somewhat similar dimensions in terms of casing, there is a large
variance in the number of LED lamps packed with in that space. Also, th e Platinum light has a slight edge
in terms of length, while the Red Ru sh360 has a significantly more expansive coverage area with its width.

Also note that there are significant differences in overall wattage i the Joowv is 120W, the Platinum is
300W, and the Red Rush360 is 360W. These differences in size of the light, numbe r of LEDs and wattage

all affect how powerful the light is (especially at further distances) and how broad of an area of your body
it can effectively treat at once.



Here are the ligh t output measurements for the

Joovv Mini ( 50-50 mix ofredandnear ~-i nfr ar ed) 7 74mW/im26 o

BIO 300 (50 -50 mixofredandnear -i nfrared) i 8mW/im26 o

Red Rush360 50 -50mixofredandnear -i nfr ar ed) i 92r 5mWW/cr620

Here are the three |ights from 120 away:

three

' ights

from

(



Joovwv Mini (50 -50 mixofredandnear -i nfr ar ed) 1f38mWMcm2 2 0

BIO 300 (50 -50 mixofredandnear -i nf r ar ed) if56mWim2 2 0

Red Rush360 (50 -50mixofredandnear -i nfr ar ed) if62mW/cm22 o



Here are the three lights from 180 away:

Joovwv M ini (50 -50 mixofredandnear -i nfr ar ed) 1f22mWMcm2 8 0

BIO 300 (50 -50 mixofredandnear -i nfrar ed) if36mWicm2 8 0

Red Rush360 (50 -50 mixofredandnear ~-i nfr ar ed) if4dmoWicm2 8 0

As you can see, there are significant differences in light output between the different devices, even though
they are similar  in size and cost

The Red Rush360 and Platinum BIO -300 have consistently higher light output than the Joovv. They can
also trea t larger areas of the body at once. All three of these lights emit enough power to be highly



effective , but do be aware of these differences in light output so that you can adjust the dose accordingly.

Longer sessions are ideal with the Joovv while shorter sessions are needed with the Platinum B 10 -300 and
Red Rush360. Remember thatmy default recommended treatment times listed in this book  are for the

Red Rush360 and Platinum BIO  -300, but | have also put notes for how to adjust the doses for anyone who

wish es to purchase the Joovwwv ~ Mini.

Also, notice that the further you move away, the bigger the difference between light output of each

device. At 180 away, the Platinum has about 65% higher pow
Rush360 has about 90% higher power density than the Joovv. (Note: | didndt show photos her
360 away, but the differences in Iight intensity are even
have a large impact on how long you need to use them to get the right dose , so depending on the

di st ance gsngiythaJeovwwill increase session time by  20-90% to get the same dose.

The Joovv can certainly al so wor k, but youdd want to increase the trea
Platinum BIO -300 and Red Rush360. Also, using it from greater distances than
may not work well  as the power density drops significantly . To adjustthe dosewi ththeJdoow , youdl | we
toadd 20-30% more time from acloserangeofabout 60, and i f youodr eonufisthenaywayt he | i

l i ke 184Q4 yorld &@2nttd0 add 60-100% more time to your session compared to the other two lights.

All three of these lights are quality devices that are certainly capable of providing effective treatments. But
do note the difference in size , wattage, and light output at different distances, which impact how much of

your body you can treat at once and how long you n eed to do each treatment.
Key Points for Dosing -- Summary
IMPORTANT: The following recommendations are based on the lights | recommend. All

these calculations change when you use lights that are less powerful than the ones |
recommend. If you purchase a different light, you will need to measure the power

density of that light at different distances and calculate doses for that specific light
according to the guidelines in this book.

0 For general use, the light  should be about6 -36 inches away from your body.

0 Closerdistances ( 6-620 away fr om aeddeal fdr dekpytissu e treatments as
youdl |l get a hdimgdhgreateddepshef panatration.

o0 Further di stance36d 12way f r om aeoideal fobtreading) surface skin
issues and anti -aging purposes.

0 Getahigh -power light that can still deliver an effective dose from further distances
This allows yo u to treat much larger areas of your body at once compared to lower power lights.
This is especially important for people wanting to treat their skin for anti -aging purposes. By
getting one of the high  -power lights | recommend, even though they are smaller (i.e. not the
size of a full human body), you can use them from a further distance away and basically treat
the entire front or back of your body at once. Because | ight spreads out the further you go from
the source, a |light that licngnray 1bbed abrl € 0tdo itnrcehaets 4 0 ¢
your body at once when used at a further distance. (Again, be aware that this ONLY works with
high -powered lights. If  you have a low power light and you move it further away from your body,
it will quickly be  out of the effective range as far as the power density of the light.) This is why
getting a high -powered light can be so cost  -effective T even a smaller light that is high power
can essentially function like a much larger light that is lower power. So tak e advantage of this!



0 Ideal frequency of use is likely between 3 -7x/week ( or up to once per day). There are
studies which have used more and less than this, but based on my experience working with
hundreds of people, | believe between 3 to 7 times per week is optimal.

0 Start SLOW. This is especially true if you are in poor health. Do not immediately as sume that
imor e i s b asing teerhigh ebdyof the range of doses .1t 6s |n dspecially nottrue
when first starting out with red and near -infrared li ght therapy , or if you are in poor health. If
you are in poor health, start with the lowest poss ible doses and SLOWLY increase the dose from
there in subsequent sessions. (If you are extremely ill or severely fatigued, you can even start
with lower dosest han the lowest end of my recommended ranges.) Also, giving a day or two

between sessionsisago od idea at first.

0 Be conservative with dosing for any sensitive areas. I f youbre going to use
infrared light therapy on your eyes, genitals , or ara w wound on your skin (or any other
particularly sensitive area) , I suggest going only  low doses of 2-10J (and lower may be better
here) .

0 For skin issues, we want between 3J to roughly 15J per area. So optimal treatment
times with the lights | recommend are :

o 30seconds - 2.5 minutes per area (if t h@utremembbet, i s 60
further away is likely more optimal for skin anti -aging purposes, if you get the lights
| suggest. See details below. )

o0 1-35minutes per area (i f the light is 1206 away)
0 15-5minutes per area (if the light is 1806 away)
0 2-7 minutesperarea (i f t he | i ght Ramembaér4tbat having iy ) further
away from the body allows you to treat much larger areas of your body at once,
since light spreads out the further you move away from the light source.
0 3-14 minutes per area (if the light is 360 away) .
1 If you get the lights | recommend, for skin and anti -aging purposes, |
suggest using it a little further away Tfrom betwee2lo(l@rD é¢éwen 3¢
away from your body. Remember tha t moving it further away may get the

light intensity in a more optimal dose for the skin, but most importantly, it
has the advantage of treating larger areas of skin at once.

I |f you get the Joowv light, these tend to have lower power density than the
Red Rush360 and Platinum lights. So for the Joovvarttogddt s, vy

roughly 30-90% more time to the above dose ranges (especially when using

the light from greater distances from your body, because the differences in

power output between lights are la rgest from further away.) Therefore, i fyou

would usethe Red Rush360for5 -6 mi nutes from 360 away, Yy

use the Joovv Mini for8 -12 minutes.

0 For deeper issues (e.g. muscle, bone, brain, organs, glands, fat, etc.) ,we want
around 10 -40Jperar ea,so optimal treatment times and distances with the lights |
recommend are:

0 2-7 minutes per area (if the Ilight is 60 inches

0 5-10 minutes per area (if the light is 120 away



i I do not recommend going further away t han
tissues. Roughl y 6 caway risddeatfer de livering the most light to the
deeper tissues.

I |f you get the Joowv light, these tend to have lower power density than the

Red Rush360 and Platinum lights. So for the Joovv lights, youdll wa
roughly 20 -40% more time to the above dose ranges (when using them from

6-120 away from your body) E. g. I f you woul d
mi nutes (from 120 away), you may nl8€lf to us

minutes to get  the same dose.

I Foruse onthe brain, some people recommend much relatively higher doses

(the high end of my recommended dose ranges
harder to deliver a significant amount of light to the brain tissues since the

light has to pe netrate through the skull before it can reach the brain. Thus

less overall light actually makes it to brain tissue (relative to say, treating fat

or muscle tissue). As a general rule, the deeper the tissue and the more it is

covered by bone, the longer do ses will be needed to deliver a signifi cant

amount of light  to thattarget ed tissue.

0 Total Treatment Dose/Time:

0 | suggest that you limit total treat ment dose for all areas of the body to no more
than roughly 120J. So assuming the | i gdyourbmdyghat or 120
means no more than 15 - 20 minutes of time total with light shining on your
body .

O Ther e adegumatetresearchonthis yet, so | suggest being conse
Hamblin on this subject: fiwhat we donodét really know is can yo
total joules or is it only when itds concentrated? ThatTes what w
mi nutes or half an hour Mostlg ttellpappletrey can uaetthese! | é
things for 10 or 20 minutes a day and itoll have
have any ill effects. o

o If you use the lights | recommend for supporting muscle recovery or fat loss for
example , a reasonable session might be to treat your chest and abdomen for 3

mi nutes fr om 6 &he&omteofyyourleghfern 4 mi nutes froman6o aw
thenyourback f or 4 minutes from 60 away.

1 This would give a total treatment time of 12 minutes , 24J per body area, and
a total body dose of 72J
0 Another example for anti  -aging, would be to treat your face from 1 80 away3 for
minutes , the front of the legs and thighs fo rr 3 minutes fr @amthleback away
of your legs and thighs for 3 minutes from 1 80 away.
1 This would be a total treatment time of 6 minutes , roughly 6J per body area,

and would give a total body dose of aboutl18 J.

I f all of this i s sdheguickahdesimpie surgmary bfe r etlfe most important points for
how to do red/NIR light therapy






