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No blood, just sweat and tears for diabetes

care
26 September 2016

device manufaciures towsard developing continuous
glucose monitors that can be inserted just under
the skin, providing the wearer with regular blood-
sugar readings, remaving the need for regular
finger-pricking to extract a drop of bicod for sugar
Medsuremsent,

Despite the recent introduction Commonweslth
Govermmient support for continuous monitors, the
technology remains expensive, mainly due to the
use of precious metals such as platinum in the
SETNSOF.

Prolessor Yusuke Yamauchi, an ARC Future

Researchers have developed & copper-sased film with — Fellow who joined ISEM from Japan's Mational
timry spange-like holes thal can detect glucose levels in - Institute of Materials Science, said giucose sensors
= based on copper have been intensively studied,

owing fto the material?s good conductivity, low cost,
and superior peronmance,

f—iﬂﬂper‘?ﬂﬂﬁd ;E“S“’ E'E'F'“E‘t_"ﬁ of mea:unng "Precious melals such as gold and platinum have
glucose levels from body fiuids other than blood. very good conductivity but they are very expensive

: :2 . and wea wanted to focls on mare abundant and
Managing complex conditions such as diabetes cheaper metals.” he said

could be made cheaper and simpler following

dlel'rel":'p'["'}'”" of a G;]'F'_F'EF film that can detect The primary candidata, copper, is hard to fabricate
glucose from body fluids containing salt, such as 4y neveus structures because it easily oxidises

SIWERLCE 18R, when exposed to air — the reason why the Statue of
_ Liberty is green — which highly affects its
Researchers at the University of Wallongong's peﬁmnﬂm ok

(LOW) Institute for Superconducting and

Electronic Materials (ISEM) have demonstrated the "Not only are these metals are highly reactive with
first reparted construction of copper with 2 SpONge- i they do net reduce easily in solutions and are
like porous structure, -.-.-hu:.h Gan also quickly and difficult to depesit consistently on to substrates
accurately detect glucose in salt-based fuids.

The angwer was to mix a liquid selulion of copper
and polystyrene, creating small polystyrena balls
with copper atlached to the outside,

People with diabetes often have low levels of
insulin, @ hormone the converts sugars to enargy,
which means they have o closely watch their
glucass or blaod-sugar hf:-«.nzls ey prevent further These can be attached to a substrate using a
CHITIE el e st ons method similar (o electroplating, and a LW -hgh[
medts the polystyrene centres, leaving tiny hoies
each roughly 10,000 times smaller than the
thickness of a huran har

Foods, physical activity and other factors can
influence glucose levaiz, This has led medical




The result is a porous copper film with the sponge-
ke structure, Further testing revealad the film has
high selectivity, reacting to glucose withaut
interference from other acids and sugars that can
be prazent in sweat,

A key reguirement for materials to be suitable for
Use a8 a sensor is high sensitivity, rapidly reacting
1o the presence of glucose in small amounts of
liquid that also fend fo evaporate quickly.

"The sponge-like porous sfructure greatly increases
thi surface area and therefore enhances the
sensitivity requined to rigger an electrochemical
signal,” Professor Yamauchi said.

“The extraordinary sensing performance of the
copper film is probably attributed o its intrinsically
good reaction toward glucose oxidation. This
makes this copper film a geod candidate for the
direct detection of glucose to satisfy the
requirements of diverse applications, such as
diabetes management.”

The researchers predict the copper film could be
integrated into & wearable sensor or a smartwatch,
providing continual glucose readings to the wearer,
which could also be sent via wirelessly to their
doctor. The cheap materals also make it idesl for
use in remote areas whens access to clinics and
hizalth specizlists is difficull.

"The present success paves a new way for
preparation of porous materials from abundant
metals for diverse applications and at low cost.”

The results were published recently in the jourmal

Angewandle Chemie, co-authored with Dr Shahriar
Hossan, Professor Jung Ho Kim.
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