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Turn on the Spot for Flawless Beauty

Laser Light Is Used to Destroy Color Pigments during
Tattoo Removal

The history of “tattooing” goes back several thousand years; in fact,
even Otzi the glacier mummy had a marking made with ash under his
skin [1]. For many years, tattoos were considered an irreversible skin
pigmentation; however, special laser fechnology now makes it possible
fo remove tattoos. This technology is in increasing demand.

Currently, laser treatment is the most efficient method; it is clean, safe,
and almost painless. In most cases, up to fifteen sessions are necessary
fo remove the faffoo. However, success cannot be guaranteed because
residue could remain visible.

© istock.com/Stock Shop Photography LLC

The effect of laser therapy varies depending on the type of fattoo: in
particular, it depends on the colors used, the density of the pigments, and
the depth of pigmentation. During removal, a “selective photothermolysis”
mechanism is used. [2]

Selective Photothermolysis

During this process, the target structure is selectively destroyed without
significantly damaging the surrounding tissue or epidermis. This
destruction is carried out by emitting a short laser pulse that results in the
heating of the absorbing target structure [3].

Simply put, color pigments absorb much more infensely than the
surrounding fissue: the high energy density of the laser light destroys the
color pigment, and the remaining pieces are absorbed by “scavenger
cells” and removed by the lymph system.
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This also explains why tatfoos created by novices can often be removed
more easily: To ensure that a tattoo has an infense color, professional
faffoos offen have a higher pigment density and are injected more
deeply. In order to destroy all of the structures, more treatments are
necessary. Dark colors can also be removed more easily due fo the

S absorption behavior. With color tattoos and bright fattoos, removal is

O significantly more problematic.
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Laser Types

Certain demands are placed on the lasers used: Light must be emitted in very short pulses, and the wavelength
must be selected according to the absorption behavior of color pigments.

For successful photothermolysis, pulsed and Q-switched lasers are necessary: Q-switched Rubin and Nd:YAG
lasers or alexandrite lasers are widespread [4].

Rubin lasers:

The Q-switched 694 nm Rubin laser has a pulse duration of 40 ns. Its radiation is particularly well suited for the
removal of dark tattoos (black, blue, green). Through low absorption info blood and water during treatment with
a Rubin laser, undesired side effects in blood vessels or other fissue are practically nonexistent. The Rubin laser is
also used for the removal of benign pigments [5].

Nd:YAG lasers:

The use of two different wavelengths (1,064 nm and 532 nm) in Q-switched Nd:YAG lasers increases the
variability of the system. With a pulse length of 8 ns, Nd:YAG lasers of the wavelength 1,064 nm affect black
and blue faffoos. By inserting a frequency-doubling crystal, the wavelength is reduced by half to 532 nm to
destroy red color pigments. Moreover, this wavelength can also be mixed with a dye to produce the wavelength
585 nm [dye laser). This allows the effective removal of lightblue tattoos [5].

Dermatological Laser Systems

Laser sysfems (e.g., the TattooStar Effect COMBO from Asclepion Laser Technologies) combine different
Q-switched lasers with up fo four wavelengths to also remove color fatfoos.
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