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Magnetic pulses can make breast

cancer chemo more effective: Study

NUS team hopes to
conduct more clinical
studies to test
method proven in lab

Shabana Begum
Correspondent

Researchers from the National
University of Singapore (NUS)
have found that non-invasive mag-
netic pulses can enhance the effec-
tiveness of chemotherapy for
breast cancer, and potentially re-
duce side effects for patients.

The use of brief, targeted mag-
netic pulses on cancer cells can in-
crease their absorption of the
widely used chemotherapy drug
doxorubicin.

With more of the drug entering
the tumour to shrink it, a smaller
amount remains in circulation in
the body to attack healthy cells,
thus reducing the often debilitat-
ing side effects of chemotherapy,
said Associate Professor Alfredo
Franco-Obregon, principal investi-
gator at the NUS Institute for
Health Innovation and Technolo-

y.
A 10-minute magnetic field ex-
posure in the laboratory also re-
duces the concentration of the
chemotherapy drug by half.

“What’s promising is that this
mechanism works strongest at low
drug concentrations, enabling us
to target cancer cells more effec-
tively while reducing the burden of
chemotherapy on healthy tissues,”
said Prof Franco-Obregon,

While this method has been pro-
ven in the lab, Assistant Professor
Joline Lim of the National Universi-
ty Cancer Institute, Singapore -
who is also part of the research
team — hopes to conduct more clin-
ical studies to determine if these

From left: Mr Viresh Krishnan Sukumar, Associate Professor Alfredo Franco-Obregon and their colleague Lesley Wu Kwan Yu examining changes in cancer growth after
exposure to magnetic fields in combination with different concentrations of chemo drug doxorubicin. PHOTO: NUS INSTITUTE FOR HEALTH INNOVATION AND TECHNOLOGY

findings apply to the human body.

“The promising (pre-clinical) re-
sults have led to great interest to in-
vestigate if magnetic field therapy
can be safely used for breast cancer
patients, and if so, if it can then be
combined with chemotherapy to
boost its effectiveness to improve
patient response to treatment,”
said Prof Lim, a senior consultant
at the Department of Haematolo-
gy-Oncology.

In the body, chemo drugs often
cannot  distinguish  between

cancerous cells and healthy ones,
anditis the damage to healthy cells
that causes side effects such as
hair loss, vomiting, fatigue and
muscle loss.

“Chemotherapy, although it’s ve-
ry important in killing cancer... al-
so kills the organism. So it’s a little
bit too good at its job,” said Prof
Franco-Obregon.

Breast cancer cells have elevated
levels of a protein called TRPCI,
which acts as the gateway for the
chemo drug. Magnetic field expo-

sure activates the protein, essen-
tially allowing it to widen a cancer
cell’s “gate” to allow more of the
drug to enter.

When this combined therapy
was done on healthy muscle cells,
the normal tissues were not target-
ed as much, with no increase in cell
death.

The team’s research was publish-
ed in the scientific journal Cancers
in November 2024.

Since 2023, the magnetic ther-
apy device - which includes a

short, hollow cylinder that produc-
es magnetic pulses - has beenused
on more than 10 breast cancer pa-
tients at the National University
Cancer Institute as part of early-
phase trials to ensure the therapy is
safe.

For a start, the patients were giv-
en just the magnetic therapy.

So far, no adverse effects have
been seen in patients with ad-
vanced cancer and those undergo-
ing surgery, with no compromise
on wound healing, said Prof Fran-
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co-Obregon.

Recently, some patients involved
in the study received one cycle of
chemo with the magnetic therapy.

During treatment, the patient
lies face down on a bed that has an
opening for the chest region. The
magnetic device is placed below
the opening.

Once the device is turned on, a
pulsed magnetic field - similar in
strength to what a hairdryer pro-
duces - is emitted to the tumour
and cancer cells for 30 minutes. Af-
terwards, a dose of the chemo drug
is given to the patient intravenous-
ly.
If this combined therapy for one
cycle is proven to be safe, it will be
extended to the entire course of
chemotherapy - comprising sever-
al cycles - for future participants.

This constitutes the next step in
finding out if the magnetic therapy
can truly boost chemotherapy’s
ability in killing and shrinking
breast tumours, said Prof Lim.

Breast cancer is the most com-
mon type of cancer among women
in Singapore, with one in13 women
likely to be afflicted, according to
SingHealth.

Commenting on the research,
Assistant Professor Andrea Pavesi
from the NTU Lee Kong Chian
School of Medicine said there is
potential and significance in har-
nessing physical forces such as
magnetism and electricity to en-
hance cancer therapies.

Prof Pavesi, who specialises in
cancer biology, previously worked
on a technique that uses low-ener-
gy electrical fields to disrupt the
ability of cancer cells to grow and
divide.

“Ultimately, defeating tumours
necessitates parallel research in
multiple directions and a wide va-
riety of tailored treatment strate-
gies to achieve the best outcomes
for patients,” he added.
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