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According to The Harris Poll, approximately 23% of Americans with tattoos regret having at least 

one of them done1. As a consequence of this and of the fact that the tattoo industry has been 

continuously growing for the past decades, the tattoo removal market is projected to surpass the 

27 billion USD worth by 2023, which represents a growth greater than 100% from its 11.6 billion 

USD value in 20162. The most widely used technique for tattoo removal is laser surgery, because it 

is more effective, safer, and less invasive than other methods such as dermabrasion and excision3. 

A tattoo is created by injecting ink into the dermis (the second layer of skin) with a needle. As a 

result, an inflammation of skin tissue occurs and the immune system sends macrophages to remove 

foreign particles (i.e. pigments from the ink) and carry them into the bloodstream to be excreted. 

Nevertheless, some of the pigments are too large to be swallowed by macrophages, and therefore 

remain in the dermis. Laser tattoo removal consists of using a high-intensity laser to break down the 

pigments into particles small enough for macrophages to be able to remove them from the dermis. 

The fragmentation of pigments is achieved by heating them up with a laser pulse for a very short 

period of time (shorter than the thermal relaxation time of the heated particle). By using a laser 

with a specific wavelength, pigments of different colors can be selectively targeted and the rapid 

heating (in the nanosecond or picosecond range) will produce the rupture of the pigments. This 

process is called “selective photothermolysis” and is widely used in microsurgery4.  

Due to the reduced size of pigment fragments, macrophages are able to absorb them, which results 

in elimination of the tattoo. However, it is necessary to repeat this process multiple times to fully 

remove a tattoo and the final results may vary between patients5. Despite the effectiveness of laser 

removal, it is still a costly and lengthy process that can be easily avoided by choosing our tattoos 

wisely. 
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