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We have created this e-book to provide information about superpulsed lasers. the 
first laser that can be classified as superpulsed was cleared by the FDA in the US 
in 2004.  the technology is not as well known as continuous wave pulsed lasers. 
However, the deep penetration and no or minimal thermal effect of superpulsed lasers 
are advantageous compared to continuous wave pulsed lasers.

Superpulsed laser history:

• USA Laser Biotech Inc. obtained clearance for the ICL 15, and ICL 60 in November 
2004 (later labeled the lumix series).

• Eltech S.r.l. obtained clearance for the K-Laser, Models 3, 4, 4d, 6d in March 2005.

• Theralase Inc. obtained clearance for the TLC-1000 in July 2005.

• Escada International Inc. obtained clearance for the Multi-Radiance TQ Solo and 
Mr4 in august 2008.

We created this E-book as an introduction to superpulsed lasers.  We do not discuss 
specific lasers or manufacturers.  Rather, we discuss important items for your 
consideration. We are happy to speak with you about your specific questions and 
situations.  Our contact information is shown in the Author Biographies.
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What iS laser therapy USED FoR?

Laser Therapy has photobiomodulation beneficial effects for relieving pain, resolving 
inflammation, and increasing the speed, quality and tensile strength of tissue repair.  It 
has also been shown to stimulate the immune system, reduce infection and improve 
the function of neurological tissue.  Laser Therapy is also effective in increasing 
collagen production, bone repair, reducing edema, increasing lymphatic drainage, and 
increasing production of capillary beds.

how does laser therapy work?  
lasers work, as an example, by increasing atp (adenosine triphosphate) synthesis 
in the cellular mitochondria, activating the electron transport system and many other 
biochemical and biophysical reactions in tissues and organs.

sUperpUlsed and contInUoUs waVe lasers
Lasers are either on or off.  If they are constantly on and firing, then they are in 
Continuous Wave mode.  If there is a time on and time off, then the laser is operating 
in pulse Mode.

Is your laser continuous wave pulsed or superplused?           
ratio of peak power over highest average  

power must be greater than 10

cW Super pulsed

pulsed or 
Gatedcw super pulsedpulsed

Can Laser Beam be Chopped? Can Laser Pulse ≥ 30KHz?

yes yesno no

There is no consensus in the laser industry about the precise definition of a superpulsed laser.  
two concepts are currently in use by laser manufacturers:  
1. The peak power of a superpulsed laser is significantly higher than the average power and;
2. Superpulsing is defined by the pulse rate. 
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peak power to average power ratio
Basic and clinical researchers (Karu, Niemz, Tuner & Hode) support the principle of 
peak power that is significantly higher than the average power. Peak power drives 
laser energy into deep tissues, with little or no thermal effect when using low average 
power. The clinical result of greater therapeutic effects in less time, for deeper tissues, 
is observed in the therapeutic recommendations by the World association of laser 
therapy (Walt).  Walt recommends 25% to 50% of the treatment time when using 
904nm superpulsed laser, compared to 780-860nm and 980nm continuous wave 
pulsed lasers, for the same clinical conditions.

Diode lasers of 904nm or 905nm are technologically capable of producing much 
higher peak power to average power ratios than other wavelength diodes. But the 
issue of “significantly higher” peak power is currently open to interpretation – there 
is no current consensus as to whether simple multiples or order of magnitude 
constitutes “significantly higher” ratios of peak power to average power.

continuous wave pulsed laser
Produces a fixed level of power during the emission 
time. When operating in continuous Wave or pulsed 
(CW) mode, usually a by-product is a thermal effect.  
therefore, the laser handpiece should be regularly 
moved to minimize heat buildup and risk of tissue 
damage, which allows for treating a larger target area.

superpulsed laser
Produces high power impulses of light for a very brief duration to more effectively drive light energy into the target 
tissue. There are no or minimal thermal effects in the tissue because the pulses are of extremely short duration on the 
order of 200 billionths of a second, thus emitting low average power relative to cW pulsed lasers.  therefore, the laser 
may be held in specific targeted areas without movement and no risk of injuring tissue with heat buildup. The generally 
accepted minimum for pulses is 30,000 hertz.

superpulsed and continuous wave laser
the best of both superpulsed and continuous wave 
pulsed modes in one laser.  the laser allows you to 
operate, 1) superpulsed only, 2) continuous wave pulsed 
only, or 3) superpulsed combined with continuous wave 
pulsed.

pulse rate
at least one manufacturer claims that superpulsing 
is defined by the pulse rate, and chose 20,000 
pulses/second as the superpulsing threshold. other 
superpulsing lasers are capable of 100,000 pulses per 
second. research by Karu suggests that higher pulse 
rates activate additional cellular mechanisms.

average power
Superpulsed and continuous wave lasers that have 
same average power (watts) deliver the same amount 
of energy (joules). However, the treatment time with 
superpulsed lasers is usually shorter (typically 50-75% 
shorter). 
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HoW Do YoU CoMPARE DIFFERENT sUperpUlsed lasers?

the true way to measure lasers against each other is on 
Average Power, not Peak Power.  The therapeutic effects of 
a laser are based upon the energy density or dose delivered 
through the spot size handpiece, which is a function of its 
average power, treatment time and the handpiece aperture. 
the dose is not directly related to the highest amount of 
power that the laser can generate (peak power). 

Generally, if you can see the light-emitting device, then it 
is not an infrared laser (some human eyes may see up to 
820nm).  leD bulbs are not lasers.  hundreds of leD bulbs 
can increase the stated average power.  however, leDs 
cannot penetrate the layers of the skin.  You can go online 
and buy an infrared leD bulb for about $2

analYSiS toolS
What is the Average Power?
Are safety glasses required?
What is the Laser Classification?

conSiDer theSe factS: 
only some of the photons penetrate the 
skin while most others reflect or scatter. 
See figure 1.

Lasers lose up to 66% of their energy 
penetrating the skin.

the laser energy that penetrates through 
the skin loses approximately 50% of 
its energy per centimeter of tissue 
penetration.

therefore, it is advised to start with 
higher average power to compensate 
for the losses.  



figure 1
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The buyer can quickly obtain an idea about the Average Power by asking what Laser 
and LED Safety Classification applies to the laser.  See the chart below.

Laser & LED Safety Classification1

class 1 Safe to eye damage under reasonable operation 
class 1M Generally Safe to eye damage - Some Precaution Required

class 2 < 1mW average power, visible light low power - Blink response 
limits risk to eye damage

class 2M UV or IR light at low average power, generally safe LED systems
class 3r(a) Safe for viewing with the unaided eye 
class 3a 1-5mW of average power

class 3b 5-500mW of average power, viewing beam is hazardous to 
eyes, diffuse reflections are safe

class 4 >500mW average power all the way to Industrial MegaWatts; 
hazardous to eyes under all conditions

A 45-watt Peak Power superpulsed laser advertises as Class 3b with 500mW of Average 
power with no leDs supplementing the peak power or average power.  You know what 
you are purchasing.

A 50-watt Peak Power superpulsed laser advertises as Class 3b.  Therefore, all you know 
is that the Average Power may be from 5mW to 500mW.  That is a difference of 100 times 
average power.  a buyer should know what average power they are purchasing to be able 
to estimate energy emitted and required treatment times.

a 50-watt peak power superpulsed laser advertises a large treatment area of 20 cm2.  
How?  Five diodes are spread in a very large cluster.  The stated average power is 100mW 
because the of the low power density.  five 100mW diodes are employed but the energy 
is not additive.  The same company offers a single probe with 100mW of power but with 
a 0.1cm2 treatment area.  here the energy density is much greater in a smaller treatment 
area.

a 100-watt peak power superpulsed laser advertises as class 4 with 2500mW or 2.5W 
of average power with no leDs supplementing the peak power or average power.  You 
know what you are purchasing.

a 250-watt peak power superpulsed laser advertises as class 4 with 5000 mW or 5W 
of average power with no leDs supplementing the peak power or average power.  You 
know what you are purchasing.

QUIck tIp: 
a laser is class 1 
or class 2 if safety 
Glasses are not 
required. therefore, 
the average power is 
less than 1mw (less 
than a typical laser 
pointer).

note: BaSeD 
onlY on SafetY 
to eYe DaMaGe, 
not clinical 
perforMance

let’s consider some examples:

45
WATT

50
WATT

50
WATT

100
WATT

250
WATT
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figure 2 Figure 3 figure 4

Patterns of MoveMent
There are three techniques most frequently utilized.  They are shown as figures 2-4. 

Superpulsed lasers successfully employ all three techniques.  Superpulsed lasers are easier to use 
with the technique shown in Figure 2 even with skin contact when compared to continuous wave 
pulsed lasers.  continuous wave pulsed lasers with typically higher average power need to be 
continually moved and/or have no skin contact.  Therefore, the technique shown in Figure 2 is often 
not employed with continuous wave pulsed lasers.

condition treatment comments
Sprains tendon origin/insertion & GTo local point(s)
Strains muscle belly slow sweep motion
tendonitis/tendonosis tendon length & GTo slow sweep motion
tenosynovitis tendon length slow sweep motion
fasciitis/fasciosis fascia area slow sweep motion
fractures break point(s) hold on fracture point
Soft tissue tears tear point(s) hold on tear point
capsulitis/bursitis local point(s) point-to-point coverage

note:  Many of the 
conditions require 
holding the laser 
in one position 
or point to point.  
That technique 
is difficult to 
accomplish with a 
continuous wave 
pulsed laser that 
has relatively high 
average power.

your patients to 
have no thermal 
effect or risk of  
tissue injury? 

to target 
specific meridian 

pathways? 

to target specific 
acupuncture 

points? 

to reduce 
concern over 
treating dark 
or very light/

pigmented skin?

the option  
for unattended 

treatments?

Do you want …

consider treating various types of musculoskeletal conditions like those shown below. 

6
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iMPLants anD harDware
lasers do not penetrate metal and metals do not absorb therapeutic laser emissions.  
therefore, they are safe over metal implants and associated hardware.

heat ProfiLes
The minimal and usually imperceptible thermal effect for superpulsed lasers is directly 
correlated with the rate (pulses per second) that the lasers emit energy.

In the sidebar, the Heat Profile 
on the left shows continuous 
wave laser firing at a common 
duty cycle of 50% or 500 
thousandths of a second.  
The Heat Profile on the right 
shows the superpulsed laser 
firing in 200 billionths of a 
second for a duty cycle of 
3%.  The superpulsed laser 
fires at 6% of the CW pulsed 
duty cycle thus allowing any 
heat to dissipate before the 
patient feels a thermal effect.

Hertz (Hz)
Unit of frequency, i. e. 
“pulses per second”, 
listed in Hz.

Duty cycle
Percentage of “on” duration compared to “off” during 
one period.  a period is the time it takes to complete 
an on-and-off cycle.
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What iS laser therapy USED FoR?

General Biological Effects Of A Laser
Anti-Inflammation • Anti-Pain (Analgesic) • Accelerated Tissue Repair and Cell Growth • Immunoregulation 
• Improved Nerve Function • Improved Vascular Activity • Increased Metabolic Activity • Reduced Fibrous 

Tissue Formation (Scars) • Trigger Point Resolution and Acupuncture Point Stimulation 

ExAMPlES oF CoNdITIoNS To TREAT YouR PATIENTS  
for Pain & infLaMMation inJuries

Back / low back neuroma compartment Syndrome
Baker’s cyst neuropathies fractures
Bursitis osteoarthritis hematomas
cervical/neck plantar fasciitis /fasciosis ligament tears
carpal tunnel Syndrome post operative Meniscal tears
fibromyalgia psoriasis osteochondritis Dissecans
foot and ankle rheumatoid arthritis Scar healing
Gout rSD Shin Splints
Hallux Valgus Sacroiliac Sports injuries
hip / Knee Sciatica Sprains
hand / Wrist Shoulder Strains
Hoffa’s Syndrome tendonitis/tendonopathies tendon tears
Joint(s) thoracic Wounds

treatment from  
head to toe.

(headache, tMD) (Gout, fracture)

Structures most lasers penetrate:
  Bone
  cartilage
  ligaments
  Muscles

  nerves
  Skin
 tendons
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dosaGe

laser energy enters the body like a cone 
in figure 5. it enters and spreads outward 
in three dimensions inside tissues.  
therefore, regardless of treatment 
technique the patient is receiving laser 
energy around the treatment areas.  
however, it is advised to additionally treat 
at least 1-2 inches outside of the affected 
area, since healing occurs from the outer 
edges of an injury, towards the center of 
the injured area.

The amount of joules applied will vary 
dramatically between a continuous wave 
pulsed laser and a superpulsed laser. the 
technologies are different and are not 
directly comparable by measuring the 
total amount of joules.  Rather, the dosage 
at the target tissue is absolutely key.

the World association for laser therapy 
(Walt) suggests a dosage at the target 
tissue of 4-10 joules per cm2.

conclusion: Superpulsed lasers will treat 
more quickly than a continuous wave laser 
when they both have the same average 
power in Figure 6.  

figure 5

Figure 6
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depth of penetration

the wavelength of superpulsed lasers (900-910 nm) and the high peak power 
drive energy deeper into the body.  When superpulsed and continuous wave are 
combined they penetrate even better.  Why?  The continuous wave “rides” the 
superpulsed beam for greater penetration than it would normally achieve. figure 7 
illustrates the depth of penetration alone and combined.

figure 7
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it is our hope that we have explained how superpulsed lasers work.  We are 
always happy to answer your questions or discuss how a laser might work with the 
conditions you see in your practice.

Michael BerMan
Michael is a Partner at Berman Medical Lasers, LLC
a medical device sales, service and marketing company.
Berman Medical Lasers specializes in new, demonstration
and pre-owned continuous wave/ pulse and superpulsed 
therapeutic lasers.  Berman Medical Lasers partners have 
helped hundreds of doctors acquire the appropriate laser
for their particular offices and patient demographic, vastly
improving their patients sustained outcomes and increasing 
revenue.

eMail michael@bermanmedicallasers.com 

phone 609.254.9329

for new lasers    bermanmedicallasers.com
For Used Lasers   usedlaserscenter.com

ROB BERMAN
Rob is a Partner at Berman Partners, LLC a medical device 
sales, service and marketing company.  Berman Partners 
specializes in new and pre-owned continuous wave and 
superpulsed therapeutic lasers.  Our Partners have helped 
hundreds of doctors improve patient outcomes and 
increase revenue.  He has an MBA in Marketing from 
Boston University.

EMAIL rob@bermanpartners.com

PHONE 860.707.4220

© 2019 Berman Medical Lasers.  All Rights Reserved




