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TIT-H's device detects heart attack early

Spots key cardiac biomarker even in very low concentrations, which can be a life-saver

. FRASAL

A low-cost, ultra-sensitive
device that is'capable of de-
tecting the cardiac biomark-
er woponin T protein has
been fabricated by a re-
search team from the Indian
Institure of Technology (I1T)
Hyderabad. Troponin T Is a
cardiac protein that is re-
lesed into the bloodstream
after a heart attack.

Unlilee the comimercially
available rest that can detect
the protein ar nanogran per
ml eoncentration, this device
can detect the protein ot an
extremely low concentration
of femto gram per ml. This
could help pave the way lor
early diagnosizs of a heart at-
tack, increasing a patient’s
survival rate. It even has the
I'H!!PTJIIHE ter be able to pred-
Yict® the onset of a heart
attack.

Cost-effective fabrication
Unlike electrodes that are
availaple, it cozis very linlde to
fabricate this bioelectrode,
Thix is because a commer-
cially available subsirate was
used. Further, very little ant-
body was needed to coart the
electrode.

The eclecirode was fabri-
cated by depositing perov-
sklte (zinc tin oxide) material
clectrochemically onto the
substrate {ndivm tin oxide
cogited polyethylene tereph-
thalate}. Glassy carbon elec-
tride coated with the same
perovskite material was then
uzed as a control. Perovskioe
increases the voluome-to-sur-

face area of the electrode,

thereby Inereasing its
sensithvity,
The electrodes coated

with perovakine were then
tunctionalised o attract pro-
teing, To increase the specil
ity of the electrode to bind
only to the troponin T pro-
tein, the electrodes were
decorated or coated with the
rraponin T antibody.

Test indings

The researchers added va-
rious concentrations of the
biomarker (ronglng from |1
femtogram per mil to 1 micro-
gram per mil) to a buffer solu-
tion and measured the impe-
dance {(effective resistance in
alternating current}. Says
Prof. shiv Govind Singh from
the Department of Electrical

m W will have a
prototype ready in
six months to one
year.

SHV GOVIND SikGi,

Cwpartmuent of Clecirical Engineenng,
I Heyrdarabad

Engineering and corres-
ponding author of a paper
published in the journal Arna-
Ieticel Methods, "Compared
with the current limit of ce-
tection, the bioelectrode was
able to detect troponin T
even when it is 10,000 thmes
lexs in concentration.'”

When the troponin ani-
gen binds 1o the antibody
present on the electrode, the
impedance Increases. Adds
Prod. Singh, “As more and
more biomarker binds to the
antibody, there is increased

RS

Principle: A4 more biomarker binds to the antibody, there is increased impe;d-anée, which is

what |s measured,

impedance, which is what
wir measure”” After some
time, the electrode is saturat-
ed with the traponin protein,
50 no change in impedance s
SEEn.

The . resecarchers mea-
sured impedance using diffe-
rent concentrations of the
protein,. They plan to use
these impedance values to
know the concentration of
the protein when testing ac-
twal blood samples, Says
Prof. Singh, *We can mea-
sure the impedance In real
thme. And by using a ma-
chine learning-algorithm, we
can measure the concentra-
tion of the biomarker In the
sample.”

To test the selectivity of
the bioelectrode o bind o
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the biomarker, the research-
ers tested it on bovine serum
albumin (BSAY and human
serum albumin (HSA),

Says Patta Supraja from
the Department of Electrical
Engineering at NIT Hydera-
Ibad and hiest author of the
paper, “Only a slight change
in relative resistance was ob-
served in the case of HSA and
BsA as only a small amount
of proteins [from HSA and
BSA]l bind 1o the bioelec-
trode. This is unlike tropomnin
where more protein gets
bound to the bioelectrode,
leading to more impedance .

She adds, *We then tested
for interference by mixing
the same amount of Bio-
marker with either BSA or
HSA, The sensor's response

was not adversely affected by
pither BSA or HS5A" The
bioelectrode  also  showed
consistent values when mea-
surements were taken re-
peatedly using the same con-
centration of the biomarker.

Focus on miniaturisation
The team Is now working on
how w ministurise the rea-
dout instrument. Says Prof.
Singh, "We will zoon be alble
to capture the signal using a
circuit the size of a chip. This
will be connected to [a] mo-
bile phone with an app that
has a machine learning algo-
rithm for guantification of
the troponin biomarker.,” He
adds, “"We will have the pro-
totype ready In six months to
e year” B
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