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First laser-powered
device that can trap
a virus created here

This opens up avenues for viral studies
that could not be carried out previously

ClaraChong

In a first of its kimd, a laser-pow-
erel device that can trap amd move
a single virus around using light
has betr cremted in Singapore.

The devioe is able to trap, trans-
port and sort viruses of different
sicees and types. 5o far, it has been
proven o work on adenovinses —
a group of Comamon vireses mesasur-
ing 90 nanometres to 120nm in
diameter that can cause cobl-like
symptoms. A namumetre s one-
billiunthofa metre.

Adenovinus=s are of similar size
e Sars-CoW-2, which causes
Cawviel-19.

Created by a team of scientists
bed by Professor Liv Ai Qun From
the Nanyang Techmological Univer-
sity's (NTU) School of Electrical
anal Electrunic Engineering and As-
sociate Professor Eric Yap From
NTUs Lee Kong Chian School of
Medicing, the device includes a
Z2em by Zom chip with 25 tiny cavi-
ties, sach of them the size of a sin-
gle virus — roughly hall o million
vimes smaller than agolfball.

The size of these cavities can be
altersd to suit different types of

virngses. Abowe the chip is a laser
shining light beams wuhﬂlenghnl
amount of energy to foroe the virus
imto the chip’s cavity. Only viruses
that fit the cavities will be able to
pass through. The whole process
ke a fewr seconds,

A fuid that contains vinuses,
such as blood, is first loaded onto
the chip. A laser beam is then
shone on it, forming spots of light.
As the imensity of the light i high-
est in the centre of the spots, a
strong force iscrested thatattracts
and traps a virus in one of the
chip's cavities.

By shifting the light, vinuses can
e mowved around the chip. This al-
bows different types of vinuses (o
ke sorted and concentrated at dif-
Feerent locations of the chip.

Thie device is able to sort virases
of diameters ranging from 40nm
to 300 nm.

A simgle virus can then be plaoed
besicle a cell toimvestigste what will
happen to that cell, such 2 whether
@ singhe vims is sufficient to infect
the: cell, or if 10 or 50 viruses an:
nesestbestd toviinfesct it, Prof Yap,a mesli-
waal greenveticist, sail yesterday.

“This vgrens ug avenues fer viral
studies that coubl not be done pre-
vioshy 2= we are now abilbe tostudy

simgler viruses, he sl

All these experiments can be
done entirely on the chip.

I more than one bype of vins is
present, they can be belled with
different fuorescent dyes.

This discovery also hasa huge po-
teentizalin Covid-19 disgnosis.

Currently, pulymerase chain re-
action tests, though very sensitive,
is unable w distinguish between
an activeinfection andan old infec-
tiom, or between the different vari-
ants, Prof Yap noted

“Thwever, this chip can digitally
wonunt inelivichual vinases, anddistin-
guish between whole viruses that
are present inactiveinfectionsand
resichual RNA from previous infec-
tioms.

The device ook five years to
build ancd was a breakthrough from
wwer 200 years of collaboration be-
tween the photonics and the
mietlicine fsculties, two hage by dif-
ferent scientific felds and cal-
tures, saigl ProfLine.

They hope tvuse the digital virus
whigs to culture & wide variety of
viruses, including  Sars-CoV-2
viruses that currently reguire kirge
bivsafety kevel-3 kab Bcilities.

Ausloed if this woubl be in time for
ithe current Covid-19 pandemic,
Prof Yap noted that it would de-
peml on partnerships and ressanch
umling.
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Trapping a single virus
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Winuses that are larger
thani 10mm in dameter
will not be able o pass
through.

Winuses with a sice of
lesx than 110nm will be
alble to pass theough
the cavity.
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