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Luminescent nanoparticles leave a
glowing fingerprint

Mew material could Improve the resolution of fingerprint patterns detected
at crime scenes

By Melissas Fellet

A, fingerprint developed with jurminescent nanoparticles {grean) has ridges with better definition than ane

dusted with commercial plack powder (gray), 20 ¢ays after deposition on alurminum foil.
Credit Anal. Chem

A new fingerprinting technigue that uses long-lived lu minascent nan oparticles
provides sharp images of otherwise invisible prints (Anal. Chem. 2017, DOL:
10.1021/acs.analchern. 7 b03003 <http:/iegi.cen -acs.orglcgi-
bin/cen/trustedproxy-cgi?

redirect=http://pu hs acs.org/doifabs(10.1 n21/acs.an alchem. 7Th030037
source=cen> ). The method offers better resolution than standard
fingerprinting for farensic investigation, the researchers say.
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Wizn > Jlecting fingerprints at crime Scenes, investigators choose from a
handful of reagents to reveal the patterns deposited on surfaces by skin oils
and proteins. They dust or spray surfaces with black carbon-based powder,
organic dyes, or fluorescent molecules depending on what will Maximize the
prints’ visibility on a given surface, whether POMOUS, nonporous, dark, ar
multicolored. To enharnce the contrast of fingerprints against surfaces,
researchers would like to stain themn with molecules or metallic nanoparticles
that glow when light is shined on them. But some surfaces—including metal
and plastic—themselves fluoresce under ultraviolet light, which can obscure
the details of a glowing print.

Quan Yuan <http://staf f.whu-edu_cnfshmw.jsp?n:r;luan%EGYuan&Jangtenb , at
Wuhan University, and her colleagues wanted to eliminate this background
fluorescence. Surface fluorescence typically disappears once the UV light is
turned off, so they sought a material with long-lasting luminescence that would
continue to shine even after UV exposure was over.

Green luminescent nanoparticles can reveal fingerprints placed two maonths eadier,

Credit: Anal. Chem

The researchers synthesized £n2Ge0y nanorods containing 1.0% gallium ang
0.9% manganese that were similar to other persistently luminescent
nanoparticles they've used for biomedical imaging. The researchers chemically
modified the nanoparticle surface with activated esters that could covalently
bond to amine acids in the ridges of fingerprints.

To test the particles as 3 fingerprint stain, the researchers tested g playing
card and a soda can that someone had touched to leaye fingerprints, They
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M€ 0 an aqueous solution of the nanoparticles onto each surface, removed
the liquid after 30 minutes, and rinsed the surface with phosphate buffer. When
the researchers shined UV light on each sample, the biye fluorescence of the
playing card and the red fluorescence of the can outshone the glow from the
nanoparticles. But once the light was turned off, only the green glow from the
particles remained, revealing the whorls, branches, and other pattems in the
fingerprints on each surface.

Fingerprints developed with the glowing nanoparticles showed more defined
ridges than ones dusted with conventional black powder. The particles also
revealed clear fingerprints laft 50 days earlier: detecling aged prints with
traditional techniques is challenging because some components of fingerprints
decompose over time,

profile=stender> | an analytical chemist at Ohig University, says these
nanoparticles may be useful to detect prints on surfaces with visually
complicated patterns or strong natural fluorescence. But he notes that it can be
challenging to get new protocols adopted for widespread use in forensic labs in
the U.S. Yuan says a forensic research institute in Beijing has visited her lab
and is interested testing the particles as an investigative tool,
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