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NUS researchers
tap Al to
determine acidity
of cancer cells

National University of Singapore
(NUS) researchers can now iden-
tify cancer cells by studying their
acidity or pH levels using artificial
intelligence (AI) technology.

This technique could be poten-
tially useful in detecting cancer
cells in tissue samples, obtained
from either tumour biopsies or lig-
uid biopsies, which are blood
tests.

“As the number of cells in these
samples can be in millions or even
billions, the ability to detect the
very few cancer cells among the
otherswill be useful for clinicians,”
said Professor Lim Chwee Teck, di-
rector of the Institute for Health In-
novation and Technology
(iHealthtech) at NUS.

The living cells are first coated
with a layer of bromothymol blue,
a pH-sensitive dye that changes
colouraccording to acidity levels.

Due to its intracellular activity,
each type of cell displays its own
“fingerprint”, which consists of a
unique combination of red, green
and blue (RGB) components when
itisilluminated.

Cancer cells have an altered pH,
resulting in lower acidic levels.
This means that the cells react dif-
ferently to the dye, which leads to
different RGB fingerprints.

These fingerprints are then cap-
tured wusing a microscope
equipped with a digital colour cam-
era.

Using an Al-based algorithm,
thousands of cells originating from
the same tissue can then be im-
aged and classified into normal or
cancer cells.

Each cancer test can be com-
pleted in under 35 minutes, and
each cell can be classified with an
accuracy rate of more than 95 per
cent.

The research findings were pub-
lished in the scientific journal APL
Bioengineering on March 16.

“This demonstrates the potential
of our technique to be used as a
fast, inexpensive and accurate tool
for cancer diagnosis,” said Prof
Lim, who led the research study.

The researchers also extended
their analysis to differentiate be-
tween benign and metastatic can-
cercelllines.

They investigated four different
cell types: normal cells, benign
breast tumour cells, breast cancer
cellsand pancreatic cancer cells.

These cells were identified and

classified with an accuracy rate of
93 per cent, said Dr Yuri Belotti, re-
search fellow at iHealthtech.

He added that the accuracy rate
of the algorithm depends on how
different the cellular RGB finger-
prints are from one another, and
the number of cells the AT algo-
rithm learns to identify.

More importantly, using this
technique can keep the cancer
cellsalive, so that clinicians can cul-
ture them for drug tests in future,
said Prof Lim.

Current imaging techniques of-
ten require elaborate cell prepara-
tion steps, and often induce toxic
effects on the cells, eventually
killing them.

The team envisions a real-time di-
agnostic technique where clini-
ciansare able to diagnose cancer at
any stage based on the sample ob-
tained from a blood test.

“QOur previous studies had shown
that the number of circulating tu-
mour cells obtained from a blood
draw does correlate with the (pa-
tient’s) stage of cancer.

“So we hope to be able to detect
and ascertain this number of circu-
lating tumour cells and even their
malignancies by performing cell-
by-cell imaging and analysis as
they flow through a channel in ami-
crofluidic chip,” said Prof Lim.

This can be extended to monitor
cancer progression, effectiveness
of a treatment, and even alerting
on the risk of a relapse after a suc-
cessful treatment, he added.
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Our previous studies
had shown that the
number of circulating
tumour cells obtained
fromablood draw
does correlate with
the (patient's) stage of
cancer.Sowe hopeto
be able todetectand
ascertainthis number
of circulating tumour
cellsand even their
malighancies by
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cellimaging and
analysis asthey flow
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microfluidic chip.
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