“l?Hvs*g*

Onion-like layers help
nanoparticle glow

10 Movember 2015

A1 arlisls rendaring shows the layers of 3 new, onion-
like nanoparticie whose specially crafled layers enable i
to efficiently convert invisible near-infrared light to higher
endargy blue and LY light. Cradit Kaibeng Wei

this efficient new

"It opens up multiple possibilities for the future,”

| says Tymish Ohulchanskyy, deputy director of
| photomedicine and research associate professor at

the Institute for Lasers, Pf_‘mtﬂnics, and
Biophotonics (ILPB) at the University at Buffalo.

"By creating special layers that help transfer energy
efficiently from the/surlace of the particle to the
core, which emits'blue and UV light, our design
helps nvermn}e" some of the long-standing
obstacles that previous technologies faced,” says
GGuanying E;‘Hen, professor of chemistry at Harbin
Institute of Technology and ILPB research
assUCinte professor.

"D[Jl}-'f:a rticla is about 100 timas more efficient at
‘upconverting’ light than similar nanoparlicles
created in the past, making it much more practical,”
says Jossana Damasco, a UB chemistry PhD

/ student who played a key role in the project.

A new, onion-like nanoparticle could open new
frontiers in biomaging. solar energy harvesting and
light-based security techniques.

The particle’s inncvation lies in its layers: a coating
of organic dye, a neodymium-containing'shell, and
a core that incorporates yiterbium and thulium,
Together, these strata convert invisible near

with record-high efficiency, a trick thal could
improve the performance of tech fzblu-gies ranging
from deep-tissue imaging and light-induced
therapy to security inks used g printing money.

When it comes to bicimaging, near-infrared light
could be used o aclivale the light-emitting
nanoparticles deep inside the body, providing high-
contrast images of areas of interest. In the realm of
securily, nanoparlicde-inflused inks could be
incorporated into currency designs; such ink would
be invisitle to the naked eye, but glow blue when
hit by a low-energy laser pulse  a trait very difficult
for counterfeiters to reproduce.

A transmission chection micieoscopy image of he new
nanoparicles, which coiverts invisible near infrared light
o highar eheryy blue arad U light with high efficiency
Fach particle is ahaot S0 napometers in diameter. Credit;
Institiete for | asers, Phatonics and Biophaotonics,
Lmiversity At Biuffaln



