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Fingerprints Enhance the Sense of Touch

Fingerprints can help nab a criminal, but that’s
not why they evolved. In fact, scientists aren’t
entirely sure of the purpose of the tiny ridges
on our fingertips. Some have argued that they
improve our grip on slippery objects, much as
the treads on tires help grip the road. Others
have suggested that they improve our sense of
touch. The two hypotheses aren’t mutually
exclusive, but online in Science this week
(www.sciencemag.org/cgi/content/abstract/
1166467), a team of physicists presents
circumstantial evidence for the latter theory.
After a series of experiments with a sensor
designed to mimic a small patch of skin on a
human fingertip, Alexis Prevost, Georges
Debrégeas, and their colleagues at the Ecole
Normale Supérieure in Paris conclude that
fingerprints likely enhance the perception of
texture by increasing vibrations in the skin as
fingers rub across a textured surface. In par-
ticular, fingerprints amplify vibrations in the
frequency range that best stimulates Pacinian

572

corpuscles, mechanoreceptors in the skin
important for texture perception.

“Texture information plays a huge role in
our ability to identify objects by touch,” says
Sliman Bensmaia, a neuroscientist at Johns
Hopkins University in Baltimore, Maryland.
The new paper demonstrates how finger-
prints could enhance this ability, Bensmaia
says. “Their evidence is
pretty compelling.”

The artificial fingertip
used in the experiments
consists of a half-millimeter-
wide sensor covered with
a dome of an artificial,
rubberlike material with
mechanical properties
similar to those of human
skin. The researchers cre-
ated two versions of this
“skin”: a smooth version
and one with parallel
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Key evidence. Investigations with a
biomimetic sensor suggest that finger-
prints aid texture perception.

ridges whose size and spacing approximated
those of human fingerprints. Then they com-
pared the vibrations picked up by the sensor
when they slid a glass slide etched with fine
lines across the two types of skin. (To the
human touch, the glass has a slight roughness,
Debrégeas says.)

The ridges made the vibrations picked up
by the underlying sensor up to 100 times
stronger, the researchers found. Moreover,
when the glass slid over the skin at a speed
comparable to the typical motion of a person
scanning his fingers over a
surface, the resulting vibra-
tions tended to be in the sen-
sitivity sweet spot for Pacin-
ian corpuscles. “It’s a really
interesting finding because
it demonstrates the extent to
which the physical and
mechanical properties of a
sensor can perform a com-
putation,” says Mitra Hart-
mann, a biomedical engi-
neer at Northwestern Uni-
versity in Evanston, Illinois.

CREDITS (TOP TO BOTTOM): SERGIO DIONISIO/GETTY IMAGES; CLOUDS HILL IMAGING LTD./CORBIS



 Epidermis = Keratinized stratified squamous epithelium

1.  No blood vessels, no nerves
2. Strata:
a. Corneum 

b. Lucideum 

c. Granulosum

d. Spinoza 

e. Basale or Germinativum 

3. Cell types:
a. Keratinocytes 

b. Langerhan's Cells

c. Melanocytes

d. Merkel Cells

Dermis = Dense irregular CT, fibroelastic tissue
1. Layers:

a. Papillary region-papilla, fine CT fibers

b. Reticular region, larger CT fibers

2. Specializations: 
a. Sweat glands and ducts 
b. Hair follicles, 

c. Meissner’s corpuscles (“turbans”) in papillae

d. Pacinian corpuscles (“onions”) in deep dermis

Hypodermis

1. Loose irregular CT

2. Adipose tissue?

3. Large CT fibers

Look-a-likes:

1. Vagina- non-keratinized! no sweat glands, no hair follicles, 

2. Esophagus- non-keratinized! has GI layering, no hair follicles, 
Glands

1. Appocrine: big lumen, simple cuboidal-low columnar, myoepithelial cells

2. Eccrine: 

a. pseudo-stratified (clear/dark, myoepithelial), small lumen

b. ducts=dark, strat. cub, no myoepithelial cells

3. Sebaceous:  near hair follicle, foamy/reticulated cytoplasm, ~20 µm

4. Mucus:  “Popcorn” look, Nuclei flattened against base.
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The Mystery of the Missing
Fingerprints

In 2007, a Swiss woman in her late 20s try-
ing to cross the U.S. border ran into a snag:
When customs agents scanned her hands,
they discovered she had no fingerprints.

The woman had an extremely rare condi-
tion known as adermatoglyphia (ADG)—
dubbed “immigration delay disease” by
Peter Itin, a dermatologist at the University
Hospital Basel in Switzerland. Nine mem-
bers of the woman’s extended family also
lacked fingerprints, so Itin and his colleagues
suspected that the cause might be genetic.
The researchers compared the genomes of
the family members with ADG with those
of members who had normal fingerprints,
and found differences in 17 regions close
to genes. Then they sequenced these genes,
expecting to identify the culprit.

They didn’t find anything in those
sequences. But an online database of rare
DNA transcripts from the suspect regions
included one very short sequence that
overlapped with part of a gene called
SMARCADI—a gene expressed only
in the skin.

When the researchers sequenced
SMARCADI, their suspicions were con-
firmed: The gene was mutated in the fin-
gerprintless family members, but not in
the other family members, the researchers
reported 4 August in The American Journal
of Human Genetics. http://scim.ag/_ADG
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Extra slide:  Slide Index→Duke Aperio Slide Collection→DPT→Tissues→2020.svs
Beautifully preserved.  Shows excellent eccrine glands with myoepithelial cells, capillaries within dermal papillae, and finger-like connection of the stratum basale to the basal lamina.

Vocabulary

Papilla (n, sing.), papillae (pl) papillary (adj)
Dermatoglyphs

Reticulum (n), reticular (adj)
Anastomosis (n), anastomose (v), anastomosing (adj)

