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Scientists have developed a non-in-
vasive way to detect how scars will 
develop  after  surgery  or  burn
wounds so doctors can take preven-
tive measures. 

The new detection method – de-
vised by researchers here and in the 
United States – uses thousands of 
nanoparticles  called  NanoFlares
with DNA strands attached to their 
surfaces, like a ball with spikes. 

These nanoparticles are applied 
to closed wounds using a cream.

After  they have penetrated  the  
skin cells for 24 hours, a handheld 
fluorescence microscope is used to 
look for parts of the skin that light 
up. This indicates abnormal scar-
ring activity. 

Preventive measures such as us-
ing silicon sheets to keep a wound 
flat and moist can then be taken to 
avoid heavier scarring. 

The technique was developed by 
scientists from Nanyang Technolog-
ical  University  (NTU) and North-
western University in the US. 

The team  was  led  by  Assistant  
Professor Xu Chenjie from NTU’s 
School of Chemical and Biomedical 
Engineering,  Professor  Chad
Mirkin, a nanoscience expert from 
Northwestern  University,  and  Dr  
Amy Paller, chair of dermatology at 
Northwestern University Feinberg 
School of Medicine.

Apart from visual examination of 
mature scars, the only other way to 
detect abnormal scarring is by per-
forming a biopsy, where a skin tis-
sue sample is extracted and sent for 

laboratory testing.
But biopsies may be painful and 

inconvenient for patients.
“Formation  of  abnormal  scars  

can also cause emotional and physi-
cal damage to patients. These scars 
can also influence people’s mobil-
ity. However, this new method will 
help to minimise these issues,” said 
Prof Xu.

The cost  of  the new method is  
about $10 per application.

The team has filed a patent appli-
cation  based  on  this  technology  
through NTU’s innovation and com-
mercialisation arm, NTUitive, and 
will  conduct  a  clinical  trial  by  
mid-2019.

Other  than  detecting  abnormal  
scarring, this new method can be 
engineered to detect other skin dis-
eases like skin cancer, which rely 
heavily on biopsies for detection. 

“This  technology  that  can  pro-
vide non-invasive biopsy can poten-
tially be very helpful in clinical prac-
tice, and its applications should cer-
tainly be further explored,” said Dr 
Hong Liang Tey, dermatologist and 
head of research at National Skin 
Cancer. 

One in 12 people undergoing surgi-
cal procedures here develops scars. 
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An  infectious  disease  spreads
across countries,  killing scores of  
people in months.

Meanwhile, scientists struggle to 
come up with a cure, hampered by a 
discovery  and  development

drug – an antibody it has named 
Tyzivumab – that was fit for clinical 
trials in just nine months.

The  company  is  wrapping  up  
phase 1a trials, which it started in 
February  –  where  the  drug  was  
tested  for  safety  and  dosage  on
healthy volunteers – and will be em-

functions  are  inhibited,  and  also  
serve to protect the body from sub-
sequent infection.

Traditionally, scientists develop-
ing antibodies to combat diseases 
get them from humans who have re-
covered from an infection or from 
animals  infected  with  the  virus.  
This takes months.

However,  instead  of  relying  on  
the natural immune response, the 
Tychan  team designed  and  engi-
neered the antibody on a computer.

In just two weeks, the team had 
about 16 potential candidates that 
they eventually narrowed down to 
one. Prof Ooi said this was possible 
because of the team’s knowledge of 
dengue,  which is  a  flavivirus  like 
Zika and behaves similarly.

“The conventional way that scien-
tists do it is to find an antibody that 
has the ability to inhibit the virus, 

but they don’t know where it binds, 
Prof Ooi said.

“We knew which part of the Zika 
virus we wanted the antibody to 
bind to, and so we were able to engi-
neer  several  candidates  on  the  
computer.”

The team targeted a “flap” on the 
virus protein, engineering antibod-
ies that would sit over it. This pre-
vents the flap from opening to al-
low the virus’ RNA (molecules that 
carry codes from DNA) genome to 
get  out  and  into  the  cells  in  the  
body,  a  step  that  is  essential  for  
virus replication.

The team also managed to stream-
line  the  manufacturing  process,  
thanks  to  advanced  sequencing  
technologies that provide detailed 
information  on  the  properties  of  
the antibody produced and if they 
are right.

The  project  was  funded  by
Temasek  Foundation  Ecosperity,  
which has provided close to $16 mil-
lion worth of funding to 16 projects 
since its inception in 2016.

Prof Ooi said the technique could 
be used to speed up the develop-
ment of drugs for other flaviviruses 
as  well  and  that  the  team  has  
started  doing  so,  though  he  de-
clined to say more.

“But nine months is actually still 
too long.  Our goal  is  to take this  
down to weeks,” he added.
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Members of the team involved in the nanoparticle technology research include (from left) research fellows Christian 
Wiraja and David Yeo (principal investigator) as well as Assistant Professor Xu Chenjie. ST PHOTO: ALVIN HO

(From left) Principal scientist Debbie Lee with a vial of Tyzivumab, assistant director Chionh Yok Hian with a multi-well plate demonstrating the effectiveness of Tyzivumab against the Zika virus, and laboratory manager Rasvinder Kaur with a flask of 
cells producing Tyzivumab antibodies. Tyzivumab was fit for clinical trials in just nine months. ST PHOTO: LIM YAOHUI

New method to 
detect abnormal 
scar formation 

Instead of getting antibodies 
from natural immune response, 
team engineers one on computer

TARGETED APPROACH

We knew which part of 
the Zika virus we 
wanted the antibody 
to bind to, and so we 
were able to engineer 
several candidates on 
the computer.

’’PROFESSOR OOI ENG EONG, of the 
Duke-NUS Medical School.

Shortening the wait for 
infectious disease cures
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