
The term “robot fish” may sound like a toy
but the gadget has a serious mission: It
could well save lives.

Like live fish, it can eliminate mosquito
larva and combat the spread of dengue. But
unlike live fish, it can also work in dirty
water.

Three engineering graduates from
Temasek Polytechnic came up with the
underwater device last year for use in water
tanks and pools of water that collect at
industrial sites.

Says Ms Yeung Tsz Tsam, 20: “We hope
our robot fish can help combat dengue,
which has become more serious in recent
years.”

The trio’s 7cm-long larva-eating robotic

fish – as they have dubbed it – moves
randomly in water and has a 2mm-wide
vacuum tube in its mouth to suck up
larvae.

The larvae are then minced up by a
sharp-edged turbine inside the gadget and
the remains are discharged through a small
opening below the tail.

The device will not harm live fish and
eggs, which are too large to fit into the
vacuum tube.

Each fish is powered by two
button-sized LR44-batteries, which can last
up to 30 minutes.

The prototype took about nine months
to complete.

The graduates are now working with

current Temasek Polytechnic students to
finetune the device. They plan to apply for
a patent and are looking to commercialise
it.

Says Mr Hong Geok Hua, 57, an
engineering lecturer at the polytechnic
who was their project supervisor: “As far as
we know, the authorities spray chemicals
into the water (at industrial sites) to kill
mosquito larvae or keep mosquitoes from
laying their eggs there.

“This chemical is effective for only a
month or two, after which more chemicals
have to be added.

“Our robotic fish, on the other hand, is
clean, chemical-free and does not leave any
trace of pollution in the water.”

Stroke patients and those who have had surgery
usually require rehabilitation to regain their strength
and mobility.

A shoulder rehabilitation device will soon allow
such patients to perform shoulder exercises in multi-
ple angles and directions, with adjustable levels of
resistance.

The price is yet to be confirmed, but the device is
slated to hit the market next month.

Ms Jennifer Liaw, 41, a senior principal
physiotherapist at the Singapore General Hospital
(SGH), who came up with the idea three years ago,
says: “Currently, there is no device in the market that
helps patients to engage in exercises for movement in
all the planes of the shoulder joint.

“This device is better than current exercise
techniques used by patients with very weak shoulder
muscles.”

The device was developed by four Ngee Ann Poly-
technic engineering students as their final-year
project, alongside a team from SGH.

Says Mr Lim Ding Yan, 22, one of the members of
the Ngee Ann team who is now studying at Nanyang
Technological University: “We think the device is
useful because as Singapore’s population ages, more
people will be prone to injuries or suffering from
stroke.”

Called SRD, short for “shoulder rehab device”, the
7kg invention is made mostly of aluminium and
stainless steel and lets patients push or pull a handle
along an inclined surface.

It also contains magnets which let users adjust the
level of resistance.

The device is being developed for sale by Nextan, a
home-grown technology company.

Says Mr Lim: “With so many people working on

the device, it is now much lighter and more efficient
compared with the earlier prototypes.

“It goes to show that coming up with an invention
is a joint effort – everyone plays a part to make it
better.”

Many kidney patients cannot work or
travel because they have to undergo
dialysis for several hours a day. But this
could soon change with a “wearable
kidney” device – called Awak PD for auto-
mated, wearable artificial kidney peritoneal
dialysis – which is due to hit the market in
2017.

Created by Singapore technology
company Awak Technologies, the portable
dialysis machine weighs less than 1kg and
can be worn on a belt or carried in a bag.

It mimics a real kidney and can provide
water dialysis round the clock.

In water dialysis, patients have a special
solution pumped into their abdomen. This
solution is left to collect waste products
from the blood and then pumped out.

The process can take up to 10 hours a
night, working while the patient sleeps. It
can also take up to four to eight hours in
the day.

At least 800 patients here are on water
dialysis, which is home-based.

The rest are on blood dialysis, which is
carried out in dialysis centres or hospitals.

With the new device, patients
undergoing water dialysis will still be able
to work and travel.

Two American researchers first came up
with the idea for a wearable artificial
kidney device in the 1980s.

In the 2000s, Dr Gordon Ku, a
Singaporean kidney specialist working at
Mount Elizabeth Medical Centre, got wind
of the project and set up Awak to develop a
portable machine that was commercially
viable.

He worked with the American
researchers and a team of staff from
Temasek Polytechnic’s engineering faculty.

In 2012, Awak tied up with American
medical giant Baxter International to
manufacture and distribute the device
worldwide.

The device has undergone animal
testing and will start human trials in
December with kidney patients at the
Singapore General Hospital.

Says Dr Ku, 73: “I hope this device can
improve the quality of life for patients and
also allow them to work and contribute to
the economy.”
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Ms Jennifer Liaw demonstrates with a volunteer how a shoulder rehabilitation device is used.
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The team includes (from left) Ms Jennifer Liaw, Mr Sean
Tan, managing director of local technology company
Nextan, Mr Erik Lee, head of business development at
Nextan, Mr Ranawakage Lasitha Dananjaya, R&D
engineer at Nextan, Mr Lim Ding Yan and Dr Tan Lam
Wing, senior lecturer at Ngee Ann Polytechnic’s
mechanical engineering division.
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(From left) Mr Teo Kai Cheng, Ms Yeung Tsz Tsam and Ms Daphne Tan are the Temasek Polytechnic graduates behind the robotic fish, which
destroys mosquito larvae and helps prevent the spread of dengue.

ST PHOTO: MARK CHEONG

The team from Awak Technologies, which is behind the “wearable kidney” invention, includes
(from left) general manager Jasmin Wong, operation director Lim Yong Soon, chairman
Gordon Ku, finance director Lilian Ng and executive director Neo Kok Beng.
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