
tattoo 
inks

what does  
science say?

the bfr science comic



manhattan in the 19th century
one of the first tattoo  
studios in the usa belonged 
to a german!
martin Hildebrandt, nicknamed “old Martin“,  
spent many years at sea before settling  
in New York around 186o and becoming  
a legend as a tattoo artist.

It is even rumoured that back then, during the 
tattooing process, any excess blood and ink was 
washed off with water, urine (!) or alcohol …

today, of course, people are much more concerned about whether  
tattoo inks contain toxic substances and if they pose a health risk. 
what happens to the ink once it’s in the body? are tattoos harmful?

what does science say? 

... and that the inks, mostly  
red and black, were made  
from powder by the tattoo  
artists themselves.



first of all, you should 
always make sure that 
the studio is clean and 
good hygiene practices  
are used.
just like other open 
wounds, freshly tattooed 
skin can occasionally  
become infected due  
to poor hygiene or inks  
contaminated with  
bacteria, viruses or  
fungi.

… with each additionally 
used substance, it  
becomes more difficult 
from a scientific point of 
view to assess the health 
effects that the agents 
can cause.

then there is the next  
important question that  
researchers are examining:

What happens to 
the colour pigments 
in the body?

the greatest uncertainty concerns 
the tattoo ink itself and the large 
number of substances used …

cleanliness  
			    + hygiene	 
					   



the sun can 
make tattoos 
fade!

to study this, the bfr obtained 
skin and tissue samples from 
deceased persons with tattoos 
from partnered forensic  
pathologists in Munich.
the researchers  
determined that a majority 
of the pigments accumulate in 
the lymph nodes. 

what happens to the pigments 
under the skin? 

… It’s known that up to 3o% of  
the pigments can disappear from 
the skin ...

but where  
do they go?

lymph nodes are organs 
of the immune system 
that help fight against 
infections and diseases.

during wound-healing  
processes, colour  
pigments are transported 
from the skin to the  
lymphatic fluid – ending 
up in the lymph nodes. colour pigments 

migrate in the body –  
nanoparticles in  
particular are very  
mobile.



Hydrogen cyanide,  
benzene and other  
substances are produced:  
– substances with a  
high toxic potential.

risk perception

tattoo inks can  
trigger allergies.

the components of 
tattoo inks remain 
completely in the 
tattooed part of  
the skin.* disagree agree

5% 85%

49% 32%

during the lasering,  
intense heat builds  
that leads to  
decomposition of  
the pigments. 
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the bfr developed a  
method to simulate this 
process. 

the pigment powder is  
heated through pyrolysis  
to 8oo degrees celsius.

the resulting substances 
can then be identified and 
classified toxicologically.

another health risk:
tattoo  
removal  
by laser

the extensive information available about tattoos today  
makes risk perception an interesting topic for the bfr: 
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+++ +++ +++                 bfr survey

carcinogenic substances, allergies, 
infections – a wide range of health 
risks are being discussed in  
connection with tattoo inks.

Proportion of tattooed people aged 25 to 34 how safe or unsafe are the inks used for  
tattooing in germany in the opinion of respondents 
who currently have or used to have a tattoo? 

one in six germans has 
a tattoo – in the 25-34 age 
group, this figure rises to 
one in four.

However, only 7% of  
respondents who have  
never had a tattoo
consider tattoo inks  
to be very safe!
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quite  
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unsafe

don‘t 
know

35%

54%

8%

3%

as of january 2o22, the use of certain  
substances used in tattoo inks and permanent 
makeup has been restricted in the european  
union.
for example, pigment mixtures must include  
information such as a reference number to  
clearly identify the batch they belong to as 
well as a list of ingredients.

More information:  
www.bfr.bund.de/en

every  
consumer  

should be aware  
that getting a tattoo  

is associated with  
health risks.
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