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11I'l" Hyderabad brings out new research on biomolecules
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Indian Institute of Technology
Hyderabad Researchers are
developing asimple, affordable
and environmentally-friendly
device that candetect biomole-
culesuchasbovine serumalbu-
min.

Human serum albumin
(HSA)has been of great interest,
and assessment of its level in
human blood and urine is
important in the diagnosis of a
range of conditionssuch as mal-
nutrition, kidney diseases and
liver abnormalities.

However, due to the struc-
tural similarities of bovine
serum albumin (BSA) with
respect to HSA, BSA has been
used as a model protein in the
research fields. The published
paper has been co-authored by
Dr.Suryanarayana Jammalam-
adaka, Associate Professor,
Department of Physics, IIT
Hyderabad, and his Research
Scholar Mr. Dwipak Prasad
Sahu. The development and
performance of theirsensor for
the protein, bovine serumalbu-
min, has been published
recently in thereputed peer-re-
viewed journal Scientific
Reports. Indeed, this work was
alsofiled fora patent.

Speaking about this research
and itsapplications, Dr.Surya-
naravana Jammalamadaka.

Associate Professor, Depart-
mentof Physics, IIT Hyderabad,
said, “Several methodsare used
to assess the concentration of
bovineserum albumin, suchas
spectroscopy, immunoassays
and chromatography. But these
methods require specialtesting
equipment, which in turn
requires skilled operators and
delayed diagnosis. A sensitive,
rapid and inexpensive method
forthe quantitative analysis of
bovine serum albumin will
make diagnostics faster and
cheaper, this motivated thesci-
entists from IIT Hyderabad to

develop the reported sensor.”

Further, Dr.Suryanarayana
Jammalamadaka said, “We
have developed a memristor to
detect bovine serum albumin.
The Memristor or Resistive
Random Access Memory
(RRAM) is a device that can
change its resistance state by
changing the voltage. The
switching from high resistance
statetolowresistancestate with
voltageiscalled SET switching
and the reverse is RESET
switching.”

The Memristor essentially
consists of two-terminals and

theactivematerial that issensi-
tivetothe proteinissandwiched
between two metal electrodes
thatareconnected to the termi-
nals. The IITH team used tita-
nium dioxide (Ti02), a white
powder that is commonly used
incosmetics and sunscreens, as
theactive material.

Silver was used as top elec-
trode and fluorine doped tin
oxide (FTO) wasused as bottom
electrode. When the active
material (TiO2) came into con-
tact with bovine serum albu-
min, there was a lowering of
voltagepertinent to SET switch-

ing.The researchers wentastep
further toimprove the sensitiv-
ityoftheir activematerial. They
coatedalayerof graphene oxide
(GO) on the titanium dioxide
(Ti02).

Graphene oxide contains
oxygen-containing functional
groups on its surface, which
enhances the conductivity prop-
erties, thereby increasing sensi-
tivity of the device to detect
bovine serum albumin. Bovine
Serum albuminlevelsaslowas
4mgin one mL of the test sam-
ples were detected by this
hybrid device (TiO2+GO).




