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While the process of developing
treatments for diseases typically
involves testing drugs on cells in
petri dishes, the stiff, sterile plastic
of such laboratory equipment can-
not accurately replicate conditions
within the human body.
Now, researchers from the Na-

tional University of Singapore’s
Faculty of Dentistry (NUS Dentis-
try) have developed “living” labo-
ratorymodels that can change over
time, just like real human tissue.
This could eventually make the

development of treatments cheap-
er, safer andmore effective, as well
as allow them to reach patients
more quickly.
The method employs advanced

hydrogel-based systems – soft ma-
terials that mimic human tissue.

Artificial intelligence is used to
design these biomaterials around
how cells are expected to behave.
This allows scientists to study
treatments in dynamic, evolving
environments – for example, how
inflamed tissue becomes more
acidic over several days and re-
sponds differently to treatment at
each stage.
In a statement, NUS Dentistry

said this tackles a longstanding is-
sue in biomedical research – that
tests are often conducted in overly
simplified laboratory models that
do not reflect how human tissue
actually behaves.
“These traditional systems often

fail to predict real-life outcomes,
contributing to lengthy develop-
ment cycles and continued re-
liance on animal testing,” the facul-
ty said.
Givenhowmore than60per cent

of the human body comprises wa-

ter, water-rich hydrogels can more
accurately replicate conditions in
the body, NUS Dentistry associate
professor Vinicius Rosa told The
Straits Times.
“We are not petri dishes,” said

Prof Rosa, who leads the six-mem-
ber team conducting the research.
He said that their research into

hydrogels for such purposes has
progressed in stages since 2015.
Prof Rosa added that AI models

– developed in-house and based
on real-world data – help deter-
mine the exact composition ofma-
terials in the hydrogel.
This allows the biomaterials to

be designed around how cells are
expected to behave, allowing sci-
entists to study treatments across
various conditions and demo-
graphics, as well as in dynamic en-
vironments.
After production, the biomate-

rials are tested for a range of char-

acteristics, including strength and
flexibility, at the NUS Dentistry
labs at the National University
Centre for Oral Health Singapore
building in Kent Ridge.
InMarch, ProfRosa,who is origi-

nally from Brazil, was given the
IADR Innovation in Oral Care
Award by the International Asso-
ciation for Dental, Oral and Cra-
niofacial Research (IADR) and
consumer healthcare company
Haleon.
Presented during IADR’s 104th

general session in San Diego in the
US, the award recognises bold,
high-impact innovations with
strong potential to improve oral
health at the population level.
Prof Rosa was among three win-

ners who were awarded
US$50,000 (S$64,000) each to ad-
vance oral care programmes via
the development of innovative
compounds, biomaterials or de-

vices that can eventually be used
for public health.
NUS Dentistry said: “This recog-

nitionhighlights Singapore’s grow-
ing role as a hub for cutting-edge
biomedical innovation with global
relevance.”
The implications of the technol-

ogy go beyond dentistry, Prof Rosa
said.
Though initially trialled on den-

tal pulp – the innermost layer in
teeth, comprising connective tis-
sue, nerves and blood vessels – the
method can be used to construct
hydrogels that replicate other tis-
sues in the body as well.
“We can expand to cartilage, we

can expand to gum,we can expand
to bone,” Prof Rosa said.
Once the technology is perfect-

ed, the team will study its use in
replicating cells in cancer patients,
he added. He said companies have
already expressed interest in ex-

ploring its commercial applica-
tions.
The innovation has the potential

to revolutionise themedical sector,
added Prof Rosa. “I think the field
will see a transformation like we
have never seen, and I think we
will be a part of that.”
Hydrogels are increasingly being

explored for a variety of uses. In
August 2025, researchers from
several institutions, including
Hokkaido University and Shenz-
hen University, published a study
in the journal Nature demonstrat-
ing their findings on a new class of
super-adhesive hydrogels that re-
tain their stickiness, even under-
water.
These biomaterials could be

used for deep-sea robots, or as sur-
gical glue for medical procedures,
they said.
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NUS Dentistry associate professor Vinicius Rosa, who leads the six-member team that developed “living” laboratorymodels that can change over time, in his lab at the
National University Centre for Oral Health Singapore. Prof Rosa said that the innovation has the potential to revolutionise the medical sector. ST PHOTO: BRIAN TEO

launched at Century Square mall in Tampines in
June.
MallsmanagedbyCapitaLand, such as Junction8

in Bishan and Sengkang Grand, are designed to be
easily accessible and welcoming for seniors, said a
spokeswoman for the company.
Such features include clearer directory listings,

said Ms Tan Siew June, head of digital platforms,
strategic marketing and business partnerships at
CapitaLand Investment.
Separately, CapitaLand Group supports seniors

through its philanthropic arm CapitaLand Hope
Foundation and works with community partners,
including AACs, to deliver a range of programmes,
such as the annual #LoveOurSeniors Carnival at
various CapitaLand malls.
At City Developments’ City Square Mall in Kitch-

ener Road, key retail and service offerings such as a
supermarket and bank are located on the lower lev-
els, which are connected by travellators, making
them easier for seniors to access, said Mr George
Chan, the mall’s general manager.
As themajority of themall’s senior shoppers visit

with their families, it organises multigenerational
experiences such as live music performances fea-
turing music from different genres.
City Square Mall also conducts heritage tours in

its neighbourhood, which used to be home to New
World Amusement Park.
Link Asset Management said its Jurong Point

mall is home to a community and social service
cluster, housing organisations such as SAGE Coun-
sellingCentre,which offers counselling andmental
health support for seniors and their families.
Another of its malls, AMK Hub, also has a com-

munity-focused space with service providers such
as Stroke Support Station, and is looking into well-
ness programmes primarily for seniors, including
workout sessions during off-peak hours.
Madam Doris Ng, a 63-year-old retired accoun-

tant, participates in a crochet workshop once a
month at Century Square’s foodcourt.
“It is fun, and we see a lot of curious people com-

ing to watch and talk to us,” she said.
She also visits the mall near her Tampines home

at least once a week, spending about $50 on fruits
at the supermarket.
She hopes to see more elderly-friendly activities

in suburbanmalls and looks forward to performing
or organising activities for other seniors.
“Coming to malls helps seniors stay socially con-

nected,” she said. “Staying at home all the time can
make one senile.”
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Easier access
and range
of programmes
for seniors

At the starting line of the 2XU
10km Compression Run 2026 in
April, Ms Siti Fairus Rahmad could
not fully see the route ahead – nor
hear everything around her. But
she finished the race anyway, with
the help of a guide.
Diagnosed at the age of 11 with

Usher syndrome, a rare genetic dis-
order that gradually causes vision
and hearing loss, the 27-year-old
has tunnel vision in both eyes and
partial hearing in her right ear. Fit-
ness also did not come easily to Ms
Fairus, who struggled with obesity
during her secondary school years.
Besides being part of a running

club, she now attends weekly gym
sessions on Saturdays at Fire City
Gym with other visually impaired

individuals, supported by volun-
teers.
The gym’s founder, Mr Samuel

Lim, 44, started operations in 2011.
In July 2025, he opened classes for
about seven visually impaired indi-
viduals. He had no intention of
charging for the two-hour ses-
sions, but participants voluntarily
paid a token fee of $13 per class.
Since May 2026, Mr Lim has

been offering these classes for free
to provide personswith disabilities
with more access to fitness ses-
sions.
The group has since grown to

about 30 participants, mostly vi-
sually impaired individuals, and a
few who are deaf, ranging in age
from their 20s to 60s.
About 10 of them regularly fill up

the 185 sq m gym in Kampong Bu-
gis every Saturday.
The move to offer the classes for

free and expand the programme
was partly inspired by his experi-
ence competing in two Hyrox dou-
bles events in April with visually
impaired participants from his
class.
Furthermore, media coverage of

their participation generated a
wave of enquiries from people
keen to volunteer or enrol their
loved ones with disabilities at the
gym.
Each class begins with vision

mapping, where Mr Lim describes
the gym layout and environment to
participants. Time is also set aside
for participants and volunteers to
get acquainted with one another.
This is followed by mobility

drills, a 1km run near the gym, and
skill practices such as balancing.
The session ends with a workout
involving exercises like lifting
weights.

Although Ms Fairus had joined
an inclusive running club in April
2025, finding a suitable gym to
work out inwas a challenge for her.
“I had experienced going to the

gym, but I didn’t feel comfortable
alone because I am blind, and peo-
ple assume that I cannot exercise,”
said the part-time food server at
the Singapore Association of the
Visually Handicapped’s Dining In
the Dark.
Then Ms Fairus was introduced

to Fire City Gym, and started at-
tending sessions in February.
“I feel much better because Un-

cle Sam supports us... he under-
stands how he should (help)... like
how I dislike distracting back-
ground noise,” saidMs Fairus, add-
ing that she is now friendswith the
other attendees and volunteers.
To support his expanded initia-

tive, Mr Lee has applied for fund-
ing under the SG Partnerships
Fund (SGPF) that was introduced
during Budget 2026 to support
ground-up community projects.
SGPF, which is under the Singa-

poreGovernment PartnershipsOf-
fice (SGPO), has three tiers of
funding for projects of varying
scale.
Mr Lim applied for the Seed tier,

which will provide up to $5,000 of
funding for pilot or small-scale
projects, to cover up to100per cent
of eligible programme costs, for up
to a year.
His proposal is currently under

assessment by SGPO. If approved,
he hopes to use the funding to
thank volunteers by providing
snacks, lunches and refreshments.
He also wants to engage photogra-
phers and videographers to docu-
ment the classes to raise awareness
of the initiative.
For Mr Lim, the immediate goal

is to keep building the confidence
of visually impaired individuals
through fitness.
In the long run, he hopes more

gyms will open their doors to per-
sons with disabilities (PWDs).
“The ultimate goal would be to

share what we have with everyone
else in the industry across borders,
and have them understand that
this is possible,” said Mr Lim.
“If you can replicate this model,

share with other gyms or have a
discussionwith other gyms and fa-
cilities to empower and build con-
fidence among PWDs, then that is
the best.”
Applications for the SGPF are

open via www.sgpo.gov.sg/sgpf
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Participants at an inclusive fitness class at Fire City Gym in Kampong Bugis. Sessions include mobility drills, a 1km run near the gym, and skill
practices such as balancing. The session ends with a workout involving exercises like lifting weights. PHOTO: LIANHE ZAOBAO


