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In a �rst of its kind, a laser-powered device that can trap and move a single virus around
using light has been cre ated in Singa pore.

The device is able to trap, trans port and sort vir uses of di� er ent sizes and types. So far, it has
been proven to work on aden ov ir uses – a group of com mon vir uses meas ur ing 90 nano -
metres to 120nm in dia meter that can cause cold-like symp toms. A nano metre is one bil lionth
of a metre.
Aden ov ir uses are of sim ilar size to Sars-CoV-2, which causes Covid-19.
Cre ated by a team of sci ent ists led by Pro fessor Liu Ai Qun from the Nan yang Tech no lo gical
Uni versity’s (NTU) School of Elec trical and Elec tronic Engin eer ing and Asso ciate Pro fessor
Eric Yap from NTU’s Lee Kong Chian School of Medi cine, the device includes a 2cm by 2cm
chip with 25 tiny cav it ies, each of them the size of a single virus – roughly half a mil lion
times smal ler than a golf ball.
The size of these cav it ies can be altered to suit di� er ent types of vir uses. Above the chip is a
laser shin ing light beams with the right amount of energy to force the virus into the chip’s
cav ity. Only vir uses that �t the cav it ies will be able to pass through. The whole pro cess takes a
few seconds.
A �uid that con tains vir uses, such as blood, is �rst loaded onto the chip. A laser beam is then
shone on it, form ing spots of light. As the intens ity of the light is highest in the centre of the
spots, a strong force is cre ated that attracts and traps a virus in one of the chip’s cav it ies.

This opens up aven ues for viral stud ies that could not be car ried out pre vi -
ously
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By shift ing the light, vir uses can be moved around the chip. This allows di� er ent types of vir -
uses to be sor ted and con cen trated at di� er ent loc a tions of the chip.
The device is able to sort vir uses of dia met ers ran ging from 40nm to 300nm.
A single virus can then be placed beside a cell to invest ig ate what will hap pen to that cell,
such as whether a single virus is su�  cient to infect the cell, or if 10 or 50 vir uses are needed
to infect it, Prof Yap, a med ical genet i cist, said yes ter day.
“This opens up aven ues for viral stud ies that could not be done pre vi ously as we are now able
to study single vir uses,” he added.
All these exper i ments can be done entirely on the chip.
If more than one type of virus is present, they can be labelled with di� er ent �uor es cent dyes.
This dis cov ery also has a huge poten tial in Covid-19 dia gnosis.
Cur rently, poly merase chain reac tion tests, though very sens it ive, is unable to dis tin guish
between an act ive infec tion and an old infec tion, or between the di� er ent vari ants, Prof Yap
noted.
“However, this chip can digit ally count indi vidual vir uses, and dis tin guish between whole
vir uses that are present in act ive infec tions and resid ual RNA from pre vi ous infec tions.”
The device took �ve years to build and was a break through from over 20 years of col lab or a -
tion between the photon ics and the medi cine fac ulties, two hugely di� er ent sci enti�c �elds
and cul tures, said Prof Liu.
They hope to use the digital virus chips to cul ture a wide vari ety of vir uses, includ ing Sars-
CoV-2 vir uses that cur rently require large biosafety level-3 lab facil it ies.
Asked if this would be in time for the cur rent Covid-19 pan demic, Prof Yap noted that it
would depend on part ner ships and research fund ing.


