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C H E M I S T R Y

The Hidden Data in Your Fingerprints
A fingerprint could give a molecular signature revealing aspects of a person’s lifestyle and

environment, such as their job, eating habits or medical problems

By Melanie Bailey, The Conversation US on April 27, 2018
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The following essay is reprinted with permission from The Conversation, an online
publication covering the latest research.

Fingerprints have provided key evidence in countless cases of serious crime. But
there are still some situations in which it can be difficult or impossible to recover
fingerprints and this can cause a headache for forensic investigators. In seeking a
solution to this problem, researchers like myself have started to realise that a
fingerprint can be used for a lot more than just its unique ridge pattern.

https://www.scientificamerican.com/chemistry/
https://www.scientificamerican.com/author/melanie-bailey/
https://www.scientificamerican.com/author/the-conversation-us/
https://www.gettyimages.com/license/677078176
https://theconversation.com/


1/30/2019 The Hidden Data in Your Fingerprints - Scientific American

https://www.scientificamerican.com/article/the-hidden-data-in-your-fingerprints/?print=true 2/5

A fingerprint is formed when a finger makes contact with a surface. The finger leaves
behind traces of sweat and any other substances present on the finger that a suspect
might have touched. These substances are deposited in the characteristic pattern of
the ridges present on the finger tip of the donor. Most fingerprints are invisible to the
naked eye and require a chemical development process in order to visualise them.
And newer processes can obtain much more information about the fingerprint owner,
what they’ve touched, what they’ve eaten and even what drugs they’ve taken.

A fingerprint left at a crime scene (in forensics called a “fingermark”) will contain not
only sweat from a suspect, but also traces of any substances a suspect has touched.
This can be very useful evidence if the fingermarks contain a victim’s blood or
explosive compounds as it instantly ties a suspect to those substances. But even then,
a fingermark gives no investigative lead whatsoever if the suspect is not on the
fingerprint database.

This is where new ways of analysing prints could come in. Researchers recently
showed that the substances that coat a mobile phone can vary according to who the
device belongs to because of the array of foodstuffs, cosmetics, medicines and other
environmental contaminants to which we are exposed. By the same logic, the
substances in fingerprints should vary in a similar way, and some early attempts have
been made to demonstrate this.

If proved, this principle would mean a fingerprint could give a molecular signature
that could reveal aspects of an individual’s lifestyle and environment, such as their
job, their eating habits or their medical problems. This might help the police work out
who the prints belong to.
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We’re some way off creating a simple method of studying fingerprints in this way for
the police to use, but some advances have been made. For example, researchers have
shown that contact with drugs or explosivescan be picked up in a fingerprint and this
might help to narrow down a list of possible suspects.

If we think more broadly than forensics, fingerprints can provide some very exciting
possibilities for the future of medical testing. For example, a fingerprint is a very
convenient way to give a sample in a drugs test. It’s much quicker and easier than
giving blood or urine and much harder to fake because it includes the identifying
ridge patterns.

Fingerprints are made not just from substances you have touched, but also
substances excreted from your eccrine glands (the sweat glands located on the
fingertips). Since sweat can include traces of things you have ingested, that means
fingerprints can contain traces of drugs you’ve taken. In a recent paper in Clinical
Chemistry, my colleagues and I have shown it is possible to detect cocaine, heroin
and morphine use from a single fingerprint.

These substances are surprisingly prevalent among the fingerprints of the general
population. For example, 13% of non drug users that we tested had traces of cocaine
in their fingerprints, probably picked up from banknotes or other contaminated
surfaces. But an actual drug user will deposit up to 100 times more in their prints.
What’s more, drugs can still be detected even after the user washes their hands,
because the substances are continually excreted after use. This means that we can tell
the fingerprints of drug users and non drug users apart.

While it might seem disturbing that so many non drug users have cocaine on their
fingertips, it’s worth pointing out that the test picks up amounts as small as tens of
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picograms (0.00000000001g) of the drug. So it doesn’t mean we’re facing a public
health emergency. Our techniques are simply becoming more sensitive to tiny traces,
so it is easier now for us to detect things that might have escaped attention before
now.

Sign up for Scientific American’s free newsletters.

In our current research, our group has also found that prescription medications can
be detected in fingerprints, and that these traces disappear when a patient ceases to
take their medication. So one day we could see fingerprints used as any easy way of
helping a patient to check that a drug is being absorbed properly. This is particularly
important for patients undergoing treatment for epilepsy, diabetes, cardiac
conditions and psychosis, who might struggle to absorb the drugs or forget or choose
not to take them.

The science of fingerprints has already come a long way since we first realised they
could uniquely identify people. But there are still many exciting opportunities to be
explored in the future.

This article was originally published on The Conversation. Read the original article.
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