


RAINBOW PLUS
Q-Switched Laser



Tattoo – does it have to be 
forever ?

The term TATTOO means literally
the act or practice of marking the skin with

indelible patterns, pictures etc.,
by making punctures in it and inserting pigments. 

Normally, the body is trying to remove  the 
foreign object, either phagocytizing it (when small 

enough), or by inflammation process. If the 
foreign object introduced to the human body is 
made of substance perceived as “neutral,” it can 
be accepted by it and not removed (prosthesis, 

dental implants, tattoos).



The skin
The human skin is composed of three primary layers: the epidermis, the 
dermis and the hypodermis. Semi-permanent make up is injected deeply in 
epidermis, and after some years undergoes the natural process of 
exfoliating. In case of tattoo, the ink is being inserted more profoundly, in the 
dermis which does not exfoliate.



Tattoo types and removal options

In order to remove the tattoo, it is required to reach the ink and get rid of it, for 
example by one of the following means:

• Dermabrasion

• CO₂ laser

• Deep chemical peeling

Unfortunately, using one of those methods the risk of scarring is extremely high.



Other techniques’ limitations

LASER ACTION NEGATIVES AND RISKS

LASER CO2 
(10600NM)
e 
ERBIUM YAG 
(2940NM)

- Vaporise the tissues containing pigment
- Facilitate lafagocitori by macrophages and elimination of 
the pigment transdermal

Thermal diffusion extended (5mm) that generates necrosis 
of adjacent structures and hypertrophic scar
Slow healing process ¾ weeks and generation of scars

LASER ARGON 
(488/514NM)

-La estesa necrosi elimina il pigmento
-La fibrosità che si forma altera la trasmissione della luce 
attraverso il derma occultando il pigmento residuo 

 Efficient elimination of pigneto (67%)
 Important incidence of hypertrophic scars

Q-SWITCHED 
ALESSANDRITE 
e RUBIN 
(755/694NM)

- Deliver the energy in a very short time creating a 
photoacoustic effect that fragments the pigment granules.
-Erase Tattoos black, blue and green effective

 You can not treat dark skin types
 You can not use high fluence
 Few results of tattoos deep
 You can not 'treat eyeliner
 Risks of hyperpigmentation
 heavy bleeding

Q-SWITCHED ND-
YAG (1064NM)

- Deliver the energy in a very short time creating a 
photoacoustic effect that fragments the pigment granules.
-Erase Tattoos black and blue  effectively

Q-SWITCHED ND-
YAG (532NM)

- Free energy in a very short time creating a photoacoustic 
effect that fragments the pigment granules.
-Erase Tattoos red, rose and brown



ITS Group RAINBOW PLUS is a Nd:YAG laser with Q-Switched modality, offering
following applications:

Solution?

Removal of: 

Tattoos
Semi-permanent

make up

Pigmented
lesions(Moles, age

spots, freckles)
Nevus of Ota



The term LASER stands for Light Amplification by Stimulated Emission of Radiation. 
It is a device that emits light through a process of optical amplification based on 
the stimulated emission of electromagnetic radiation. It transfers light into an 
extremely intense, small and nearly non divergent beam of monochromatic 
radiation.

Main types
of lasers

Gas lasers

Crystal 
lasers

Nd:YAG

Diode 
lasers

Laser 



The laser light characteristics

Spacial and temporal coherence indicates that all the photons emitted vibrate in correlation 
so the light beam does not diverge and does not reduce the intensity from the source to the 

target. 
Collimated light is light whose rays are parallel, therefore will spread minimally as it 

propagates. 
Laser light beam is also monochromatic (characterized by one wavelength), which influences 

selectivity.



The term YAG laser is usually used for solid-state lasers based on neodymium-doped
YAG (Nd:YAG, more precisely Nd3+:YAG). YAG is the acronym for yttrium
aluminum garnet (Y3Al5O12), a synthetic crystal material which became popular
in the form of laser crystals in the 1960s. 

YAG is a host medium with favorable properties, particularly for high-power lasers
and Q-switched lasers emitting at 1064 nm.

Nd:YAG Q- Switched Laser 



Rainbow Plus



Q-switching, sometimes known as giant pulse formation or Q-spoiling is a technique by 
which a laser produce a pulsed output beam. 

The technique allows the production of light pulses with extremely high (gigawatt) peak 
power, much higher than would be produced by the same laser if it were operating in 

a continuous wave (constant output) mode.

Q- Switched modality 
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The most common Nd:YAG emission wavelength is 
1064 nm. Starting with that wavelength, output 

at 532nm can be generated by frequency 
doubling (the phenomenon that an input wave 

in a nonlinear material can generate a wave 
with twice the optical frequency).

Double wavelength



Nd-YAG 
1064

Diode
810

Alexandrite
755

Rubin
694

PDL 
585

Nd-YAG
532

Co₂
10600

ER
2940

Laser penetration’s depth

The distance below the surface is associated with the penetration depth of the laser beam.



Light interactions

Reflection Refraction Transmission

Diffusion Absorption

When a light ray encounters a surface, one or more of the following phenomena 
occur:



Light interactions in everyday life

Reflection TransmissionRefraction



Light interactions in everyday life

Diffusion Absorption

Wavelength 

absorbed by 

sunglasses

The degree of tissue effects caused by the laser is due to the combination of absorption, diffusion, 

transmission, refraction and reflection of the light (photon) within the tissue.



How do we see colors ?



The 1064nm wavelength is targeting the BLUE and 
BLACK ink particles 

while
The 532nm wavelength is targeting the RED and 

BROWN ink particles

Wavelength absorption

Pigment color Made of

BLACK carbon, iron oxide, logwood (longwood)

BLUE Cobalt, chromium, turmeric, malachite, lead chromate, 
ferric ferrocyanide, copper salts

GREEN Purple manganese

RED mercury sulfide, cadmium red

OCRA Sienna, yellow curcumin

SKIN COLOR Iron oxide

YELLOW Cadmium sulfide

WHITE Zinc oxide, titanium dioxide



LASER emits beams of light that 
penetrate the skin in order to reach ink 
particles anchored in dermis. Pigment 

absorbes the light energy.

Laser work principle



Pigment undergoes chemical process called SUBLIMATION. It is a transition of a 
substance directly from the solid to the gas phase without passing through the 

intermediate liquid phase. In other words, pigment takes form of gas.

Biological effects- sublimation



Biological effects - popcorn effect

“Popcorn effect” is the effect created by the gas that is being pressed out to the surface, 
where characteristic “white bubbles” are being formed. The whole phenomenon is 
accompanied by the “popping sound”.



Biological effects - popcorn effect

“Controlled Nd-YAG laser energy was delivered for coagulation. Suddenly the left half of 
the lesion exploded with a loud noise scattering the burnt tissue. Incidentally there 
was no damage to the surrounding structures. At the end of the procedure the whole 
lesion was completely resected.”

Source: Petrella, Francesco MD; Cavaliere, Sergio MD; Spaggiari, Lorenzo MD, PhD; Journal of Bronchology & Interventional Pulmonology: April 2013 -
Volume 20 - Issue 2 - p 193–194 



Biological effects - phagocytosis
Final step is Phagocytosis, natural way to remove the fragmented pigments by 

macrophages.



Nd:YAG Q-Switched Laser Tattoo removal

• Wavelength

• Time (nsec)

• Power

LASER  
ENERGY

• Sublimation

• Fragmentation

PIGMENT

• Popcorn effect

• Phagocytosis

ELIMINATION



Contraindications and precautions
 Pacemaker

 Pregnancy and lactation

 Epilepsy

 Diabetes type 1

 Hypertension

 Thrombophlebitis

 Recent (<2 weeks) chemical peeling treatments

 Freshly tanned skin

 Metal and/or electroacoustic prosthesis

 Oncological patients

 Skin lesions around the area to be treated

 Infectious and inflammatory state(also HIV)



In practice: Treatment procedure

1. Before the procedure, it is advised to re-check the contraindications and get the consent signed by the patient 

2. The use of gloves by operator is required.

3. Area specification (Identification and marking with white dermatological pencil).

4. Skin cleaning with mild soap; rinsing with water, drying with paper towels.

5. Choice of wavelength, spot size and device parameters' adjustment is required.

6. The use of protective goggles by patient and protective glasses for operator is required.

7. It is possible to implement topical anesthesia (e.g. EMLA, LMX-4, BLT (benzacaine, lidocaine, tetrocaine) only by entitle 
physician and in case of need

8. It is possible to cool the area with ice: before the treatment in order to lessen the blood flow, during and after, in order to 
minimalise the patient's discomfort.

9. The session starts with low energy parameter setting, in order to monitor the skin response; after it should be increased until 
the “popcorn effect” is observed. In case of heavy bleeding it is suggested to decrease the energy.

10. After the treatment, it is advised to apply soothing cream. The patient should be informed/ advised about the use of high sun 
protection cream in the next days.



In practice: Treatment procedure
Healing process of the skin after laser treatment lasts up 
to a month. During this period, it is forbidden to sunbath, 
exfoliate the skin (peeling), enter sauna/swimming pool, 

take very hot shower. It is also advised against 
consumption of alcohol and spicy/salty food (5-7 days). 

The result can be evaluated after 45 days.

The pigment often used in semipermanent make-up often is 
OCRA, which contain metal elements (iron oxide etc). When 
exposed to the laser light, chemical reaction may occur that 

changes the color of the pigment to the black/grey.
This reaction is  transient and will disappear together with the 

tattoo. It is advised to cover the area with make-up.



How many sessions?

The number of sessions varies, depending on the type of pigment used (metal or vegetal origin), size and 
level of forwardness of the Tattoo (how complicated the tattoo is).

DESCRIPTION PIGMENT KIND PIGMENT 
CONCENTRATION

PIGMENT DEPTH SESSIONS

PROFESSIONAL MADE BY 
PROFESSIONAL 

TATTOO EXPERT

ORGANOMETA
LLIC

HIGH 
CONCENTRATION

DEEP 6-12

AMATORIAL MADE BY 
FRIENDS

CARBON MEDIUM 
CONCENTRATION

VARIABLE 2-6

COSMETICS SEMIPERMANEN
T MAKE UP

TITANIUM MEDIUM 
CONCETRATION

SUPERFICIAL 1-4

TRAUMATICS WHEN AN 
EXTERNAL 

PIGMENT STAYS 
IN A WOUND 

(ASPHALT, DUST, 
MAKE UP, 
METALS...)

VARIABLE 
(ASPHALT, 

DUST, METALS 
ETC)

VARIABLE VARIABLE 2-6

MEDICAL MADE BY 
SPECIALISTS 
(COVERING 

INJURY, BURNS)

CARBON LOW 
CONCENTRATION

SUPERFICIAL 2-6



MAJOR PLUS OF THE RAINBOW PLUS

Intuitive touch screen allows to 
navigate easily through all 

the device's modalities.

Double wavelength allows to 
treat even most complicated 

multicolored tattoos



MAJOR PLUS OF THE RAINBOW PLUS

Ergonomic, light and easy to use 
handprobe assures comfort

for the operator.

Cylindric cap protects 
surrounding tissue that 

remains intact.



Thank you for attention ! 


