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Brief history of the laser
In 1917, Einstein presented his theory of “stimulated emission” which is the basis of 
the process of strengthening of light and which is based on Planck's quantum theory.

The first theoretical application
In 1954, Townes formulated the theory of strengthening rays with the “Maser” (Microwave 
Amplification by Stimulated Emission of Radiation) in which the electromagnetic waves 
were strengthened based on the principle of stimulated emission.
In 1958, Townes concluded that it was possible to apply such reinforcement in the field 
of visible rays and in particular, LIGHT.

The first laser
In 1960, Maimain presented his first ruby “maser”.
In 1961, Javan presented an optical “maser” in a gas (a mixture of Helium and Neon 
gas).
Since then the name “maser” was changed to “laser” to highlight the action in the field 
of light waves.

What is light?
Precisely like matter, light has two “sides”:
•  an undulating aspect
•  a corpuscular aspect

Undulating aspect
Light is a perturbation of an electric field and a magnetic field that propagates in space.

Corpuscular aspect
The light beam is a stream of photons, each of which carries an energy.

Undulating features
This wave is characterised by:
•  a period T (frequency F=1/T)
•  a wavelength
•  it is transmitted in a vacuum at a rate of C=3.108m/sec (Where C=FxL)

Therefore, there is a relationship between the frequency and its wavelength. The visible 
part of the spectrum, part of which is sensitive, our eye is placed between: 10 to the 
15th and 10 to the 16th Hertz, i.e. in wavelength we see the lights between 400 nm 
(violet) and 760 nm (red).

Corpuscular features
A light beam is a stream of photons, each of which carries an energy that equals:

E = h x f

Energy/h = Planck constant/frequency
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Evolution
Max Planck claimed that the electromagnetic radiation energy was not continuous and 
could be fragmented into small elements called quanta. Einstein confirmed this theory 
and affirmed that even the propagation of light energy into space occurs in the form of 
small particles – the photons.
Theory of atomic quanta when an electron changes in energy level, a certain amount of 
energy or quantum of energy is exchanged.

Spontaneous emission (or photon)
It is verified that when an electron of the excited atom returns to its primitive orbit, 
after a few nanoseconds it possesses a surplus of energy that releases in the form of 
light emission
This is light.

Stimulated emission
When an atom is already in an excited state it can be stimulated to emit a photon. This 
occurs when the atom collides with another photon.
When an electron at the primitive energy level absorbs a photon, it is excited and can 
spontaneously radiate energy, thereby releasing a photon. An excited atom can also be 
stimulated to release a photon when it is touched by an external photon.
The two photons will have the same wavelength but the energy level of the photon 
that collided increases with the photon released by the atom.

Physical Principles
Laser is the acronym for “Light Amplification by Stimulated Emission of Radiation”; in 
simple terms, a ray of energy:
•  coherent
•  unidirectional
•  monochromatic
•  in phase

Physical characteristics
Laser emission is an amplified light distinguished by the following physical characteristics:
Frequency: number of complete oscillations in a second (a frequency of 200 Hz 
indicates that there are 200 laser light emissions in a second).
Wavelength: space travelled by a wave in a period.
Power: measured in Watt, given by the energy in the unit of time.
Energy: it is given by the relationship between power and time (Joule).
Intensity: measured in Watt/cm2, it is given by the power per surface unit.
Fluence: measured in Joule/cm2.
Spot size: measured in cm2, it is given by the dimension of the laser ray section that hits 
the biological tissue. coherent, unidirectional, monochromatic and in phase.
Brilliance: extreme intensity and angular collimation of the emitted light beam that 
cannot be found in any other natural source and such as to allow easy optical fibre 
transmission.
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Types of laser 

Solid-state laser
“Doped” crystalline glass is used here with the ions that provide the necessary energy 
states. For example, the first laser of this type was a ruby laser (chromium-doped 
corundum). The inversion of population is maintained by the “dopant” chromium or 
neodymium. In this case “solid state” refers to the crystal or glass that supplies the ions. 
Neodymium is the most common “dopant” among the different types of solid-state 
lasers and includes yttrium vanadate (Nd: YVO4), yttrium lithium fluoride (Nd: YLF) 
and yttrium and aluminium garnet (Nd: YAG). All these lasers can produce high powers 
in the infrared spectrum, in particular at 1064 nm. Solid-state lasers are crystal bars 
doped with rare earth or transition elements, such as the YAG (yttrium and aluminium 
garnet) doped with neodymium, or the sapphire (aluminium oxide) doped with chrome 
(ruby).

Gas laser
The active material is in the gaseous or vapour state, consisting of neutral atoms, ions 
and molecules, with the addition of other elements (in particular, helium) to facilitate 
the electric discharge and improve the energy efficiency. Gas lasers are pumped using 
ultraviolet light, electron beams, electrical current or chemical reactions. GAS: among 
these there are mixtures of:
atomic (He-Ne), molecular (CO2 vapours of H2O), and ionic gases (Argon, Krypton, 
Xenon, metal vapours, helium-cadmium).

Laser Diode
A laser diode consists of doped semiconductor material on a very thin layer on the 
surface of a crystal wafer. The crystal is doped to produce an N-type semiconductor 
region and a P-type semiconductor region, one above the other, to obtain a P-N 
junction, i.e. a diode.
Just like in other diode types, when the diode is polarised directly, the gaps coming 
from the P-region are injected into the N-region, where the electrons are the majority 
charge carriers. Similarly, electrons from the N-region are injected into the P-region, 
where the gaps are the majority carriers.
When an electron and a gap are present in the same region, they can recombine by 
spontaneous emission, i.e. the electron can re-occupy the energy state of the gap, 
emitting a photon with an energy that is equal to the difference between the electron 
states and the gap involved. The geometry of the optical cavity determine the properties 
of the laser diodes.
The emitted wavelength is a function of the energy gap between the semiconductor 
bands and the propagation modes of the optical cavity. In general, the maximum gain 
is obtained for photons with energy that is slightly higher than that of the gap, and the 
propagation modes closest to the gain peak will emit predominantly.
If the diode is driven with sufficient power, additional emissions will also occur, called 
lateral modes. Laser diodes operate at a fixed wavelength.

Latest technological developments of the diode
The evolution of laser diodes has had unimaginable developments in recent years. Thanks 
to the research for the application of these lasers at an industrial level, diode lasers have 
been developed with power higher than 3 KW. As well as power, the brightness of the 
light beam is of primary importance for the application of these systems in metal cutting 
or engraving. This is so as it determines the quality of the cut and the perfection of the 
incision because in these cases, very small focal lengths are necessary.
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Thanks to the latest technological progress, diode lasers have equalled the quality of 
CO

2
 and fibre lasers, and are gradually replacing them thanks to their less cumbersome 

size, lower management costs and greater reliability. This technological development 
obtained from research and applied in the
industrial field, can now be transferred to the medical field, without fearing comparison 
with the more classic laser systems still used today.

Emission mode of the laser 
light
Continuous, pulsed and Duty Cycle. A laser can be classified based on its working 
mode, which means continuous or pulsed, depending if the exit signal is continuous in 
time or if it is emitted in a pulsating form.
Cw = continuous,
CWF = pulsed, and Pulsed in Duty Cycle

Continuous mode
The laser beam is emitted continuously during the period, until the instrument is turned 
off. A laser of this type is defined as a continuous wave (CW).

Pulsed mode
Laser light is emitted in pulsed mode (CWF – Continuous Wave Fluctuation). The Duty 
Cycle is part of the pulsed mode.

Duty Cycle
The Duty Cycle is an emission mode of energy, in particular, it is an ultra-pulsed 
mode. Duty Cycle allows high energy doses to be administered to the body, without 
overheating (and therefore damaging) the tissues.
This happens because the pause between one energy pulse and another is such that it 
allows the tissue to absorb the energy and disperse that which is in excess: the tissue 
is therefore more “ready” to absorb the successive energy pulse.
Consider a square wave. The Duty Cycle is the relationship between the period in 

Ph
ys

ic
al

 p
rin

ci
pl

e



which there is the signal and the pause period.
It can be expressed with a percentage value or with a fractional value.
If the Duty Cycle is at 50% (or 1⁄2) it means that the energy signal lasts as long as the 
pause.
If the Duty Cycle is at 20% (20/100) it means that the signal is at 20%, whereas the 
pause is equal to 80%.

Example of emission in Duty Cycle

Depth and absorption
Each laser emits its own beam at a well-defined wavelength, and clearly, every different 
type of laser can reach a certain depth in the target tissues.
Laboratory experiments carried out in various Universities have indicated an increase 
in oxygen absorption by cell cultures subjected to irradiation with Laser energy of 
different wavelengths. In particular, activation occurs in two zones of the “wavelength 
spectrum”: between 600 and 1200 nm.

Wavenlength Laser type

Proteins
Nucleic acids

200/500 nm Excimer

Melanine 400/600 nm Argon

Water from 10000 nm CO2

Therapeutic
Window

between 600 
and 1200 nm

I.R. - YAG - Diode

Absorption and dispersion
From the “Physics” perspective, the laser beam interacts through two mechanisms: 
absorption and dispersion, as it crosses the biological structures.
In fact, the cell of living tissues presents itself as a semi-transparent system (a kind of 
glass bowl with a semi-opaque content) that retains a certain amount of energy, and 
which releases the excess energy that impacts it partly by “reflection” and partly by its 
“crossing” and transfer to the underlying layers.
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Penetration and incidence
Although the laser beam is perpendicular upon impact with the skin (and the photons 
are parallel), as penetration occurs into the tissues (due to dispersion), the section 
of irradiated tissue will develop slightly conical and made irregular from the different 
density of the structures crossed.

Absorption
In the presence of laser radiation, the molecules of the biological tissue interact and 
absorb energy, thereby operating at higher energy states.
Consequently, there may be an interaction on the vibrational and rotational states in 
the atomic nuclei, which will affect the electrons that pass on higher energy quanta.
With the absorption of the laser light, the disappearance of several quantum-energy 
levels is also associated, the energy value of which is:

E = hv

(h) is Planck constant - (h) = 6.67 x 10-27

(i) is the frequency.
The absorption phenomenon manifests itself in relation to the quantum law of 
probability that depends on various parameters, including:

• frequency and polarisation of the incident emission
• the intensity of the emission (number of photons)
• the duration of exposure to the emission
• the electric dipole moment of the molecule impacted by the laser light, etc.

From this we can deduce that the greater the number of photons that interact with 
the molecule, the higher the probability that a percentage of them are absorbed and 
conversely, if the number of photons becomes small, there may be laser emission 
but there is a low probability that it will be absorbed and therefore, automatically no 
biostimulating effects.

It is therefore important to find the right parameters that bring the maximum energy in 
depth without damaging the biological tissue.

These graphs allow us to observe that an increase in the wavelength level is not strictly 
related to the increase in absorption of the tissues. 

As can be noted, most of the absorbed energy stops in the first layers of the skin 
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(epidermis and dermis). An extremely important factor lies in the chromophores, i.e. 
the particles that absorb the light radiations and that make the laser an instrument with 
high selectivity and precision for the treatment of the pathology. The graph is extremely 
useful for understanding at what level the effect will occur, based on the wavelength.
In fact, each wavelength is selective and suitable for the type of pathologies and the 
intended treatment. With the same energy administered, the differences in application by 
virtue of the wavelength will determine the interaction with the chromophores present.
The 650, 785 and 810nm wavelengths are mainly absorbed by the melanin, and the 
975 nm and 1064 nm wavelengths are mainly recognised by the haemoglobin. With 
the same energy absorbed by the tissues and depth, the interaction
of the wavelengths will determine specific therapeutic responses that differ from each 
other.
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Laser and biological tissue 
interactions
Each laser emits at a given wavelength, responsible for specific biological effects 
depending on the optical characteristics of the crossed substrate¹, the concentration of 
chromophores² present, the emission mode (continuous, pulsed, etc.) and the focusing 
of the beam and the amount of energy delivered to the tissue.

Based on these parameters we can group the biological effects into four macro 
categories:

Photochemical

Photomechanical

Photothermal

Photoablation

The photochemical effect is obtained when the wavelength used is equal to or less than 
810nm and emission occurs continuously, with a pulse duration ranging from 10/30 
to 1,000 seconds. The power delivered is usually within the range of 0.1-10 W/cm².

This effect is expressed on photosensitive biological tissues and results in conformational 
and structural modifications of the treated molecules and substrates. It is a very specific 
type of interaction with respect to photothermal and mechanical, since the final target 
is only chromophores (endogenous or administered).

Chromophores are the molecules responsible for the absorption of optical radiation and 
the colour of the tissue; their composition is one of the variables that determine the 
response of the tissue itself to laser radiation.

The most important tissue chromophores are haemoglobin, melanin and water, however, 
the category also includes deoxyhemoglobin, some proteins (e.g. phenylalanine, tyrosinase, 
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etc.) and nucleic acids (nitrogenous bases of DNA – adenine, guanine, cytosine and 
thymine).

There are also exogenous chromophores, which are coloured particles that are injected 
into the tissue to make it photosensitive.

Lasers usually have certain selectivity for one or more chromophores, based on the 
absorption coefficients of light, depth and concentration of these particles in the tissues.

For example, with regard to the skin and its two major chromophores, namely melanin 
and haemoglobin, these are each found in a different layer: in particular, melanin can be 
found in the most superficial layer (epidermis), whereas haemoglobin is in the deeper 
layer (vascular network of the dermis).

The melanin includes two biochemical forms, eumelanin and pheomelanin: their 
combination determines different human phototypes (hair, skin and eye colour). Melanin 
absorption is high in the shorter wavelengths (peak at 400nm) and drops after 700nm.

Haemoglobin has an absorption peak in the wavelength range between 900 and 
1000nm (in particular around 975nm), even if the first peak is more significant, that is 
the one expected in the range of 525 - 650nm (at 650nm there is good affinity with 
this chromophore). The absorption is progressively reduced to 1200nm (near 1064nm 
there is practically no selectivity for the absorption of haemoglobin).

The therapeutic action performed by the longer wavelengths on the bloodstream can 
be explained with the photothermal effect (explained in the following paragraph).

Water has practically no absorption coefficient for light below 700nm, whereas it begins 
to have high affinity with laser light from 975 nm upward. It also has a high percentage 
concentration compared to other chromophores, but with lower absorption characteristics: 
it therefore needs more energy for a therapeutic effect (more of a photothermal effect 
than a photochemical one).

It is of utmost importance to evaluate the optical characteristics, and the concentration 
and depth of the chromophores of the treatment target so as to optimise the results 
of the therapy.

¹ - When the laser emission interacts with the biological tissues it is subject to the physical rules of the optics, 
and therefore it can be reflected, transmitted, diffused and absorbed according to the specific characteristics 
of each interposed substrate. For example, the interaction with the muscle tissue (treatment target) may vary 
depending on the consistency of the overlying connective components (adipose tissue, fascial, presence of 
fibrosis, etc.) and the concentration of excitable chromophores within the target.

2 - CHROMOPHORES are the molecules responsible for the absorption of optical radiation and the colour of 
the tissue; their composition determines the response of the tissue itself to laser radiation.
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The photochemical effect is used for:

Tissue Biostimulation;
Low Level Laser Therapy (photobiomodulation)3;

Photodynamic Therapy4;
Polymerisation of composites (dental field);

At the tissue level the photochemical reactions are the first step in the complex 
photobiological process that leads to possible useful or harmful effects on irradiated 
tissues (as in the case of photodynamic therapy to attack the neoplastic tissue).

Moreover, at the inter and intracellular level, the enzymatic production is favoured; 
there is an increase in the synthesis of nucleic acids and proteins and the energetic 
cellular metabolism is accelerated, with a concomitant increase in ATP concentration. 
An increase in ATP production results in a greater amount of energy available at the 
cellular level that can accelerate the repair and healing processes in the case of an 
inflammatory state. The Na+/K+ pump functions are optimised at the cellular membrane 
level in parallel with an increased protein synthesis and a significant increase in the 
number of mitosis.

The photomechanical effect develops when the energy of the laser radiation is 
released in very short time intervals, ranging from 10 to 20 seconds: high peak levels 
that generate electric fields with microplasma production. The plasma expansion 
generates a spherical shockwave that covers a distance of about 30 microns: the 
highest temperatures and pressures of some Kbar are reached during this expansion. 
The acoustic wave associated with the rapid expansion of the plasma generates a 
localised mechanical break at points where the increase in pressure exceeds the tissue 
cohesion forces. 

The photothermal effect is determined when the photons of the laser emission are 
absorbed by the tissue chromophores: these enter an excited vibrational electronic 
state and collide with each other, thereby determining an increase in their kinetic 
energy and propagating it to the other molecules in the tissue/medium. This causes 
an increase in the local temperature that can have different effects at the macroscopic 
level, depending on its extent: from myorelaxation accompanied by vasodilation in 
the case of low temperature (HIGHTERAPY laser), to vaporisation and incision (surgical 
lasers) in the case of temperatures between 60 and 100°C.

To achieve these effects, lasers with wavelengths of more than 650nm are used, with 
continuous or pulsed emission and a power density that is usually in the range of 10 
W/cm² and 106 W/cm².

 

3 Low Level Laser Therapy (LLLT or Photobiomodulation) consists of applying red or infrared light on areas 
of pain, trauma and injury to improve tissue repair, reduce inflammation and relieve acute and chronic pain.

4 Photodynamic therapy (or PDT) is a treatment that uses a drug defined as a photosensitizer and a particular 
light source (in this case, Laser light). The drug (e.g. porphyrin) is injected into the tissue to be treated and 
subsequently exposed to a specific wavelength: this process brings the oxygen molecules to an excitation 
state with high electronic affinity and determines the production of hydroxyl free radicals that can destroy 

adjacent tumour cells. The thermal damage to healthy tissues is almost nil.
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The pulse duration ranges from 1 second to 500x106 - in microseconds.

The type of thermal effect obtained varies compatibly with the increase in temperature 
at the tissue level and the duration of exposure.

This aspect can be controlled thanks to a specific parameter, namely the “thermal 
relaxation time of the tissue”, which defines the timing of the photothermal interactions: 
if the pulse duration will be less than the time required for the tissue to cool (the 
temperature generated must at least be halved), heat will not spread to the adjacent 
structures, hence, the risk of collateral damage is reduced to a minimum.

The heat will therefore remain confined to the irradiated district and the strong 
temperature increase with possible relative thermal damage will be localised, whereas 
the surrounding tissues will undergo modest heating due to the subsequent thermal 
dispersion without being damaged.

On the contrary, if the emission time of the laser light is greater than the thermal 
relaxation time of the tissue, the heat will spread in depth and vastness, thereby 
increasing the risk of causing damage also to the surrounding tissues, always compatible 
with the temperature reached.

By means of the thermal relaxation time of the tissue, it is therefore possible to classify 
the thermal effects of the laser light as:

• effects of low temperature (43-50°C) myorelaxation, neocollagenesis (40-45°C), 
vasodilation;

• effects of medium-high temperature (>100°C) dominated by the vaporisation of 
the water, with confinement and release of water vapour by the tissues (surgical 

lasers);

• thermoablation, induced by high temperature (from 300° to thousands of °C) 
that produces tissue vaporisation, burns, molecular dissociation and/or plasma 

formation.

Photoablation is a complex process, determined by photothermal/photomechanical 
interactions. The modulation of one type of interaction with respect to another 
depends on both the irradiation parameters and the optical, thermal, mechanical and 
chemical characteristics of the tissues. It is strongly related and dependent on the 
presence of Intratissutal water and presents a significant distinction to understand 
which type of interaction has the greatest involvement: regime under vaporisation 
threshold (it requires a very rapid and low energy pulse and a strong pressure gradient 
although it is not possible not to have a thermal vaporisation process) and regime 
above the vaporisation threshold (purely photothermal process due to sufficiently high 
intensities with short pulse durations and determining ionisation of the material with 
plasma formation).



LASER HIGHTHERAPY

The HIGHTHERAPY line of lasers use photochemical and photothermal interactions 
for therapeutic purposes to obtain the following biological effects:

ANTI-INFLAMMATORY EFFECT
Hyperaemia generated by laser therapy treatment produces capillary and lymphatic 
vasodilation, affecting the distribution of pro-inflammatory substances in damaged 
tissues and the removal of associated catabolites.
The vasodilation of small vessels also ensures a greater supply of oxygen and nutrients 
to the damaged tissues [H. Jang et al. (2012)]. The anti-inflammatory effect is also achieved 
by blocking the effects of ROS release in a traumatic injury model [as per the study of C.F. 
Rizzi et al. (2006)].

ANTI-OEDEMA EFFECT
Low intensity photothermal interactions stimulate local microcirculation (blood and 
lymphatic), while also affecting the permeability of the endothelium, accelerating the 
reabsorption of the inflammatory effusion and lymphatic peristalsis in the presence of 
liquid stasis. [L. Baratto et al. (2011)].

ANALGESIC EFFECT
Through controlled tissue hyperaemia, a muscle relaxant and elasticising action is 
performed on the myofascial tissues, which results in a decrease in the perception 
of pain symptoms. Furthermore, the laser pulse can interfere with the painful signal 
conduction at the peripheral level, by blocking the action potential of the superficial 
nerve fibres [K. Jimbo et al. (1998)]. Authors such as Svensson have noted an increase 
in plasma membrane permeability to potassium ion and a partial but concomitant 
endorphinic stimulation of the central nervous system [P. Svensson et al (1991)].
A similar discovery was also supported by the author Hagiwara, who in his study 
discovered that as a result of laser therapy there is an increase in the production of 
morphine-mimetic substances, of clear analgesic action [S.Hagiwara et al. (2007)].

BIOSTIMULATING AND METABOLIC EFFECT (cellular and tissue)
At cellular level there is clear enzymatic activation, with an increase in the synthesis of 
nucleic acids and proteins and with an increase in metabolic turnover. Acceleration of 
cellular metabolism necessarily leads to an increase in ATP production, the fundamental 
energy currency for the reactions underlying the intracellular life: the result is a 
greater amount of energy available at cellular level. In the presence of inflammatory or 
degenerative processes, this energy reserve guarantees an optimisation of structural 
and functional recovery times.
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The increase in the amount of mitochondrial ATP allows for an increase in the 
proliferation of satellite cells in the muscle, which are promoters of new fibres to 
replace those necrotised [R. Bischoff – C. Heintz (1994) and N. Weiss – U. Oron (1992)].
Moreover, Hudlicka et al. (1992) discovered that vasodilation (in particular, capillary) 
provides nutrients and growth factors (such as FGF – fibroblast activation factors and 
angiogenesis promoter): the consequent activation of fibroblasts provides an increase 
in the synthesis of determinant collagen in the tissue repair process [D. Deveci et al. 
(2002)].
Vasodilation and neoangiogenesis (opening of new vessels from pre-existing capillaries) 
are aspects closely related to muscle recovery and reconditioning, as they guarantee an 

extensive perfusion, and therefore transport of oxygen to the tired or damaged tissues.

Bi
ol

og
ic

al
 e

ffe
ct

s

Wavelength 650 nm 785 nm 810 nm 975 nm 1064 nm

Biological effect

Superficial bio-stimulation •

Cellular
Metabolic

Action
• • • • •

Neoangiogenesis • • •

Bio-stimulation at
myofascial

and connective level
• • •

Deep bio-stimulation

(bone, joint)
• •

Anti-inflammatory
effect • •

Analgesic effect • •

Increased
metabolism

of the hypodermis
•

Anti-edemigenous
action • •

Therapeutic lasers at 1064nm are mainly distinguished by the power of the device: higher powers allow a higher turn-over of patients, given the shorter 
overall duration of the treatment.



Fields of application

SPORTS MEDICINE:
control of state of inflammation and pain associated with sport trauma (sprain, 
ligamentous lesion, muscle injury, etc.) optimisation of functional recovery and athletic 
action, decontracting and anti-fatigue of the muscles.

PHYSICAL AND REHABILITATION MEDICINE:
pain control and acute and subacute pain, myofascial pain, radiating pain, cervicalgia, 
dorsalgia, lower back pain, contrast of inflammatory oedema and joint effusion, chronic 
degenerative arthropathy, tendinopathies, capsulitis and bursitis, meniscopathy, 
chondropathy and ligament injuries, fibromyalgia pain and rheumatological pain in 
general, functional recovery adjuvant and district lymphatic drainage.

ORTHOPAEDICS AND TRAUMATOLOGY:
control of post-operative pain, delayed tissue repair/healing, muscular lesions, sprains 
of various degrees, contusions, haemarthrosis, stress microfractures, bone and soft 
tissue oedemas, effusion, ecchymosis, etc.;

GENERAL SURGERY:
control of pain, reduction in secondary effects, anti-oedema effect, acceleration of 
inflammation process, reduction in administration of drugs and hospitalisation also in 
day surgery.

NEUROSURGERY:
control of post-operation pain with action on nociceptors and peripheral nerve fibres, 
reduction of inflammatory response, reabsorption of oedemas.

DENTISTRY:
periodontal disease, pain relief, antibiotic, anti-inflammatory and antifungal effect, 
hypersensitivity dental treatment, regeneration of gingival tissue, elimination of smear 
layer.
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THE FIRST lasers
in the world to integrate

multiple wavelengths in a single 
liquid optical fibre 

JUMBO CORE
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Instead, the classic optical fibres 
used consist of many fibres that 
are smaller in diameter inserted 

into a larger tube. This means that 
empty spaces are created between 

the fibres and therefore, there is 
light dispersion, which is not so 

insignificant.

The Jumbo Core liquid optical fibre 
by Winform has a 5mm diameter, 

a surface that is entirely used 
to transmit the laser light with 

maximum brilliance and intensity, 
thereby obtaining a concentrated 

effect at the point without any 
dispersion.

5 mm



Self-diagnosis system of the state of the laser sources with 
feedback to the operator
The system monitors in real time that the laser sources are efficient so as to guarantee 
treatments that are always effective. Any anomaly is indicated to the user in a precise 
and timely manner.

Cooling system
The device has an innovative cooling system, designed by Winform Medical Engineering, 
which allows the heat produced by the sources to be dissipated efficiently and silently 
without needing liquid radiators that are complicated to manage and service.

“Jumbo Core” liquid optical fibre
The laser emission is conveyed to the patient by means of liquid optical fibre which is 
characterised by the “jumbo” core, which allows to radiate an ample surface effectively, 
thereby preventing losses deriving from the use of defocusing lenses.

Temperature sensor
The innovative handpiece is fitted with a guide light that allows a quick view of the 
treatment point and a thermal sensor (°C) that allows the operator to check in real time 
the evolution of the inflammatory processes of the underlying tissue.
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