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Forensic scientists have long been 
on the alert to keep pace with new 
psychoactive substances entering 
the  market,  and  tracking  those  
who regularly consume them. 

Known  as  NPS,  these  are  de-
signed to mimic the effects of con-
trolled  drugs  such  as  cocaine,  
cannabis,  ecstasy  and  metham-
phetamine. 

Often, the NPS are made from a 
chemical  compound  resembling  
tetrahydrocannabinol, which is an 
active stimulant in cannabis that 
gives drug users feelings of eupho-
ria. 

One such class of drugs common 
in the NPS market would be syn-
thetic cannabinoids, which are de-
signed to replicate the effects of 
cannabis.

Sold under common names such 
as K2 and Spice, these are often 
sprayed onto dry plant materials, 
and are smoked or vaped by the 
end user. 

While tracking down illicit drug 
manufacturers has long been chal-
lenging for the authorities, pinning 
down those  who consume these 

drugs has  proven  to  be  an even  
greater difficulty. 

Professor Eric Chan, a pharma-
ceutical  scientist  at  the National  
University of Singapore’s Depart-
ment of Pharmacy, said that illicit 
chemists  are  often  synthesising  
variations of NPS, by making mi-
nor modifications to each drug to 
evade detection by the authorities. 

“As such, it is important to find 
out how the body reacts to the con-
sumption of these newly modified 
drugs,  so  that  when  we  collect  
urine  samples  from  people,  we  
know  exactly  the  kind  of  sub-
stances we are looking out for,” he 
said.

Prof Chan and his collaborators 
from the Health Sciences Author-
ity (HSA) have been investigating 

the effects  of  two trending syn-
thetic cannabinoids in the market 
–  known  as  5F-MDMB-PINACA  
and 4F-MDMB-BINACA. 

The  study  findings  were  pub-
lished in the Archives of Toxicol-
ogy journal last November.

When  both  types  of  drugs  are  
consumed, they are  immediately  
broken down by an enzyme in the 
liver known as esterase, which al-
ters the chemical structure of the 
drug, forming a metabolite.

“What  is  then  excreted  in  the  
urine samples are thus metabolites 
of the original drug. Without this 
knowledge, scientists may end up 
looking for traces of  the original 
drug – which may be difficult to 
find especially after the drug test is 
taken  days  after  consumption,”  

said Prof Chan.
The metabolites  of  5F-MDMB-

PINACA drug and 4F-MDMB-BI-
NACA have a half-life of 17.5 hours 
and nine hours respectively, and 
can still remain in one’s body for 
up to four and two days respec-
tively.

As such,  when analysing urine 
samples, the metabolites of both 
synthetic cannibinoids  are taken 
as biomarkers to detect drug con-
sumption. 

They are currently being used by 
the  HSA  in  their  test  panel  to  
screen  for  consumption  of  both  
types of NPS in urine samples. 

Moving forward, Prof Chan and 
his team are investigating the inter-
actions  between  three  common  
types of NPS when they are con-

sumed together with alcohol. 
He noted that many drug users 

tend  to  consume  NPS  together  
with alcohol, often in club settings, 
making it useful to understand the 
interactions between these drugs 
and alcohol in the human body. 

“Interestingly, in the presence of 
alcohol,  the  interaction  among  
ethanol, NPS and the esterase en-
zyme in one’s  body may  yield  a  
unique  metabolite,”  said  Prof  
Chan,  though  it  is  currently  un-
known if the metabolite has toxic 
effects on the body. 

He hopes that the findings of the 
study can help to shed insights on 
the possible ill effects of consum-
ing these substances with alcohol.
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Myopia,  or  near-sightedness,  
makes objects at a distance out of 
focus. 

While  spectacles  or  contact  
lenses  correct  this  easily,  many  
people do not realise that develop-
ing myopia leads to irreversible  
changes to our eyes, such as exces-
sive eyeball elongation. 

This growth process begins in 
childhood, and continues to de-
velop into adulthood with no fur-
ther symptoms or impairment un-
til other complications develop – 
such as early cataract, glaucoma, 
macular degeneration and retinal 
detachment – that could lead to 
visual impairment or blindness. 

Therefore,  the  prevention  of  
blindness from myopia has to be-
gin with preventing the condition 
from developing in the first place 
– and this has to start from child-
hood. 

Unfortunately, just like in many 
parts  of  East  Asia,  Singapore  is  
among the countries with the high-
est prevalence of myopia in the 
world. Eight out of 10 children are 
likely to be wearing glasses by Pri-
mary  6.  It  is  projected  that  by  
2050, there will be a significant in-
crease  in  myopic  Singaporeans,  
with 80 per cent to 90 per cent of 
all Singaporeans aged above 18 ex-
pected to be myopic. 

What is worse is that 15 per cent 
to 25 per cent of these individuals 
may have high myopia of  -6.00 
dioptres  (600  degrees)  and  
higher,  leading to complications 
at an earlier age.

To curb the rising number of my-
opia cases, the National  Myopia 
Prevention Programme was intro-
duced in 2001, which includes an-
nual vision screening in schools 
that is complemented by a com-
prehensive health promotion pro-
gramme encouraging outdoor ac-
tivities from a young age. 

In 2019, Singapore National Eye 
Centre (SNEC) opened the dedi-
cated Myopia Centre.

Besides  early  myopia  detec-
tion, it also aims to educate the 
public  on  preventive  measures  
and to collaborate with relevant 
stakeholders to advance clinical 
research  in  this  area,  comple-
menting the ongoing research for 
new  treatment  modalities  by  
SNEC’s research arm Singapore 
Eye Research Institute (Seri) that 
began 20 years ago. 

Fortunately,  myopia  research  
has advanced rapidly in the last 
decade, leading to better under-
standing  and  new  treatment  
options. 

However, the field of myopia is 
still evolving, and we are only be-
ginning  to  appreciate  the  long-
term risks and benefits of some of 
these therapies. 

Naturally,  in  today’s  world  of  
global connectivity and informa-
tion, misinterpretation and misin-
formation can lead to confusion 
among parents. 

Unfortunately, we are also wit-
nessing opportunistic attempts to 
introduce therapies  which  offer  
no scientific evidence to support 
claims of myopia control. 

It is crucial for parents to figure 
out what actually works for their 
children when it comes to myopia 
control.  With  the  abundant  
amount of information out there, 
we would approach this in three 
key ways:

1. EVIDENCE

As treatments are evolving, stick 
with known scientific-based treat-

ments.  It  is  recommended  that  
your child gets outdoor play for at 
least two hours every day, on aver-
age. This could help delay or even 
prevent myopia. 

If  children  are  not  spending  
time  outdoors,  they  could  be  
spending excessive time on near-
work activities, including reading 
and  using  electronic  devices,  
which can increase their risk of de-
veloping myopia.

There is also evidence that spe-
cially designed contact lenses can 
slow down the progression of my-
opia, as well as a low dose of the 
medication atropine. 

In a five-year study at Seri, re-
searchers performed a  series  of  
landmark clinical  trials  showing 
that a 0.01 per cent concentration 
of  low  dose  atropine  can  slow  
down myopia by 50 per cent in 
children aged six to 12 compared 
with untreated children.

2. EVALUATE

Make sure your child is using treat-
ments that are backed by scien-
tific-based evidence. There is cur-
rently no known cure for myopia, 
and if your child has the condition, 
the only thing that can be done is to 
slow down its progression and not 
let it get out of control. 

Using unproven methods  may 
put your child at risk as he or she 
could  have  been  started  on  a  
proven treatment earlier on. Early 
intervention is key with myopia, 
as it can slow or even stop the pro-
gression of the condition. 

3. EYE-CARE PRACTITIONERS
When seeking information on my-
opia and the treatments available, 
it is important to rely on credible 
sources of information and, when 
in doubt, consult your eye-care pro-
fessional, ensuring that they are ac-
credited  to  dispense  evidence-
based advice or treatments. 

We need to shift our mindset in 
order to continue bringing down 
myopia rates in Singapore.

The SNEC Myopia Centre is col-
laborating with the eye-care com-
munity to  detect  and  treat  my-
opia, but parents must also play 
their part by seeking timely inter-
vention.

Together, we can fight the condi-
tion and slowly tear down the la-
bel that our city state is the “my-
opia capital of the world”.
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1 Myopia is a 
childhood problem.

The risk of vision loss increases with age. In the 
early stages, it does not cause loss of sight, hence 
it is important to take preventive measures to 
stop its further progression.

2 Myopia will not 
cause blindness. 

Myopia, particularly high myopia, is a complex 
condition, and it is associated with major eye dis-
eases like cataract  and  glaucoma that  require  
early intervention as they could cause visual im-
pairment or blindness.

3 Myopia can be treated easily with a pair of 
glasses or contact lenses. 

Although your child may be able to function as 
per  normal  with  good  vision  while  wearing  
glasses or contact lenses, myopia is related to the 
elongation  of  the  eyeball  and  the  refractive  
power in the eye. Therefore, it means your child 
is still at risk.

4 Wearing pinhole glasses can train 
eyesight and reverse myopia.

Myopia cannot be reversed and can be managed 
only by slowing down its progression. 

Pinhole glasses can help your child focus on an 
object in front of him, but it will also block part of 
what he is looking at. 

There is also no conclusive evidence or clinical 
trials to support the claim that these glasses im-
prove vision from myopia.

5 Taking supplements such as vitamin A will 
prevent myopia.

Myopia is not caused by a vitamin A-deficiency. 
Some studies suggest that diets high in vitamin A 
may  be  associated  with  a  reduced  risk  of  
cataracts and age-related macular degeneration, 
but it will not help to prevent myopia or improve 
one’s vision. 

6 After refractive surgery such as Lasik, I 
am no different from somebody who 

doesn’t wear glasses.

Refractive surgery only changes the front parts 
of your eyes, hence, your eyes are still longer than 
normal. Your risks of myopia complications are 
the same as somebody with your degrees who 
has not gone through the surgery.

7 My young child should not wear glasses 
because that will cause his degrees to 

increase.

Not wearing glasses will not stop myopia from in-
creasing.  If  anything,  it  may  even cause your 
child’s  myopia  to  increase  more  rapidly.  He  
would also be disadvantaged due to poor vision. 

If the severity of myopia is significant and your 
child is very young, not correcting the refraction 
with glasses may lead to irreversible amblyopia, 
also known as lazy eye.

Knowing how the body reacts to drugs helps 
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The metabolites of 
5F-MDMB-PINACA and 
4F-MDMB-BINACA have a 
half-life of 17.5 hours and 
nine hours respectively, 
and can still remain in one’s 
body for up to four and two 
days respectively. As such, 
when analysing urine 
samples, the metabolites 
of both synthetic 
cannibinoids are taken as 
biomarkers to detect drug 
consumption.

| MONDAY, FEBRUARY 1, 2021 | THE STRAITS TIMES | SCIENCE B11


