
Home is a refuge for most, but it can on rare occasions
be the cause of illness.
Reports have surfaced recently of people in Singa-

pore falling ill due to high formaldehyde levels in their
furnishings.
Since2020, theNationalEnvironmentAgency (NEA)

has received feedback on 19 cases involving formalde-
hyde levels arising from renovation works.
Formaldehyde is awater-soluble, colourless andpun-

gent gas that gives off the “new house smell” at room
temperature. It hasmultipleuses–as adisinfectant and
fumigant, in furniture manufacturing, wood process-
ing, textiles and leather.
Toxicity from formaldehyde can come from inhala-

tion, skin exposure or ingestion.
While Singapore has guidelines for formaldehyde,

they are not mandatory. A national safety standard ap-
plies for indoor air-conditioned spaces, where formal-
dehyde concentrations should be limited to 0.08 part
per million (ppm).
In January 2023, Minister for Sustainability and the

Environment Grace Fu said the Government would
“very seriously” consider recommendations by indus-
try leaders to set formaldehyde emission limits in
building products and household furnishings.
Slightly over a year later, in March 2024, it was an-

nounced that Singaporewill ban formaldehyde in paint
used for the interiors of buildings from January 2026.
Other volatile organic compounds (VOCs) in the

home that couldmake its inhabitants sick include asbe-
stos and polybrominated diphenyl ethers (PBDEs),
which are used as flame retardants.
The Straits Times asked Dr Jonathan Tang about the

safe levels of VOCs within homes and what people can
do if they think their health is being affected. He is a
clinical toxicologist at both the Urgent Care Centre of
Alexandra Hospital and the emergency medicine de-
partment of National University Hospital.

QWhat is the limit of formaldehyde before it becomes
harmful to humans? Is the tolerance level lower for
children and the elderly?
A Different people differ in their sensitivity to odour
and eye irritation. According to the US Environmental
Protection Agency, an air concentration of 0.3 ppm of
formaldehyde
is safe for most
people to avoid
eye irritation.
In 2010, the

World Health
Organisation
set an exposure
limit of 0.1 ppm
for formalde-
hyde.
This guideline

was supported by studies from 2010 to 2013.
However, some people may have headaches or

breathlessness even at such a low concentration.
Dr Tang said that as formaldehyde is heavier than

air, higher concentrations are found closer to the
ground. This makes childrenmore prone to becoming
ill.
“Children exposed to the same levels of formalde-

hyde as adults receive larger doses because they have
a faster respiratory rate and a greater lung surface area
(in proportion to their body weight) compared with
adults,” he added.
On the other hand, elderly people are also vulner-

able if they have pre-existing heart or lung conditions
that make them less tolerant of the effects of formal-
dehyde, he said.

Q How is long-term exposure harmful and how do
doctors treat formaldehyde-induced poisoning?
AChronic exposure to formaldehyde has been report-
ed to cause obstructive lung disease and impaired
lung function. It is also associated with nasopharyn-
geal cancer and leukaemia.
Most cases, however, involve mild irritation to the

eyes, nose and throat and are resolved when the win-
dows are opened for two to three days, or when the
person is no longer exposed to the formaldehyde.
Bronchodilators and steroids canbe givenwhen suf-

ferers are exposed to higher concentrations that result
in breathlessness which does not resolve.
In cases of skin exposure, clothing should be re-

moved and the skin affected washed with water.
If the formaldehyde has been ingested, the person

should be taken immediately to the emergency de-
partment to be monitored.
Dr Tang added that a CT scan or endoscopywill also

be performed to evaluate the extent of injury caused
by the burning effect of the formaldehyde down the
throat and to the stomach.

Q Apart from furniture glue and paint, what materials
used in the renovation of a home can release toxins?
A In the past, lead-based paint was used in homes,
leading to reports of chronic lead exposure, but this is
no longer a problem in Singapore. It banned themanu-
facture and import of paints containing lead in vol-
umes exceeding 90 ppm from January 2022.
If your home was built between 1920 and 1978, you

may be exposed to asbestos, which was commonly
used at that time. Asbestos has been banned in Singa-
pore since 1989.
“Acute inhalation of asbestos fibres causes local irri-

tation at most. The main risk with asbestos lies with
chronic repeatedoccupational exposure thatmanifes-
ts decades laterwith chronic lung disease and a signif-
icantly increased risk of lung cancer,” Dr Tang said.
In addition, the disposal of asbestos waste must be

carried out only by NEA-approved contractors.
Notmuch is knownabout the effect of PBDEs on the

human body. These are flame-retardant chemicals
added to plastics and foamproducts found in a variety
of consumer goods, from TVs to mattresses.
With increasing recognition of their potentially tox-

ic effects, PBDEs were removed from goods like mat-
tresses and electronics in the US, Canada and Britain.
The use of PBDE as flame retardants in Singapore is

not strictly regulated. These can still be found in fur-
niture, electronic devices and building materials.
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There is “limited data” on whether
air purifiers are effective in remov-
ing formaldehyde, the chemical
that causes the “new house smell”,
said the National Environment
Agency (NEA).
It urged consumers to be cau-

tiouswhen choosing an air purifier
to remove formaldehyde, and said
they should first opt for environ-
mentally friendly building materi-
als and ventilate confined spaces to
clear the chemical.
Experts told The Straits Times

that while air cleaners can clear
formaldehyde, they questioned the
effectiveness of the devices in
most household settings as airflow
and room size, among other fac-
tors, can affect the removal of the
chemical.
The experts and NEA were re-

sponding to ST’s queries about ad-
vertisements from various manu-
facturers claiming that their air pu-
rifiers can remove formaldehyde.
The ads include those fromXiao-

mi, Dyson, Plasma Science and
Sterra.
Home-grown company Sterra

claimed in a Facebook ad that its
Sterra Breeze Pro air purifier could
“permanently remove formalde-
hyde 2x better than others”.
The chemical, often found in res-

ins and glues used in wooden fur-
niture, as well as in composite
wood products such as plywood
and fibreboard, can cause irrita-
tion of the eyes, nose and throat,
with long-term exposure linked to
certain cancers.
NEA said: “As there is currently

limited data on the effectiveness of
air purifiers in removing volatile
organic compounds, such as for-
maldehyde, occupants (of affected
spaces) are advised to, first and
foremost, reduce sources of for-
maldehyde indoors by choosing
low-emission building products
that are certified with the Singa-
pore Green Labelling Scheme or
the Singapore Green Building
Product Certification Scheme.”
The schemes are certifications

for products made in an environ-
mentally friendly way.
NEA added that as at Sept 4, it

has not received any complaint
about advertisements for air puri-
fiers claiming to remove formalde-
hyde.
A spokesman for the Advertising

Standards Authority of Singapore
(Asas) said the regulator is seeking
clarification from Sterra on its ad
that the Breeze Pro air purifier can

remove the chemical two times
better than other devices.
Asas chairman Bryan Tan said

the manufacturer has to provide
reports from tests by independent
agencies to prove its claim that its
product is able to remove formal-
dehyde permanently. These re-
ports will be reviewed by Asas and
a panel of experts.
Sterra co-founder Chris Lim told

ST that the company stands by its
claims on the effectiveness of
BreezePro.He said it could remove
10.76 per cent of formaldehyde
content in a laboratory test, com-
pared with the 3.97 per cent by the
cheaper Sterra Moon purifier. This
validated the claim that Breeze Pro
is “indeed (more than) two times
stronger”, he noted.
Mr Lim added: “Whilst we stand

by the claims provided by the lab-
oratory test results, we have tem-
porarily paused our advertise-
ments to cooperate with the inves-
tigations.”
Mr Tan said on Sept 6 that it has

not yet received Sterra’s support-
ing documents and will review
them to determine if the claim is
supported.
Other manufacturers also stood

by their claims.
The Agency for Science, Tech-

nology and Research, which col-
laborated with Plasma Science to
develop air cleaners under the
brand Trident, pointed to findings
by an independent test lab of Tri-
dent’s purifiers. The devices re-
portedly reduced the level of total

volatile organic compounds, in-
cluding formaldehyde, by up to 75
per cent in indoor conditions.
Xiaomi said the removal rate of

formaldehyde in real-world envi-
ronments cannot be guaranteed
due to dynamic factors like humid-
ity and ventilation and recom-
mendedusing a formaldehyde sen-
sor to judge the removal effect.
Dyson lead electronics engineer

Lee Dai Jin noted that it is not pos-
sible to distinguish the removal
rate of its products as several pollu-
tants are tested simultaneously.
Manufacturers usually include

caveats about the effectiveness of
their devices, stating that the re-
sults may vary in practice.
NEA said in August that since

2020, it has received 19 cases of
feedback on formaldehyde levels
arising from renovation works.
In a case reportedby ST the same

month, a 32-year-old home owner,
who had spent $40,000 to reno-
vate her new apartment, suffered
from formaldehyde poisoning,
which caused a severe allergic re-
action.
Experts told ST thatwhile air pu-

rification technology can remove
formaldehyde, it is unlikely todo so
effectively enough.
It is a common misconception

that high-efficiency particulate air
filters can effectively remove for-
maldehyde as they are mainly de-
signed to capture small particles,
said air quality scientist Rajasek-
har Balasubramanian.
The best option for users is to air

the room so that the formaldehyde
molecules can escape, said Profes-
sor Balasubramanian, who is from
the department of civil and envi-
ronmental engineering at NUS.
Associate Professor Tham Kwok

Wai from the department of built
environment at the NUS College of
Design and Engineering suggested
that users can look for air purifiers
equipped with photocatalytic or
activated carbon filters, which are
able to trap or break down formal-
dehyde molecules and reduce the
potentially harmful exposure.
Users with asthma should avoid

ionising air purifiers that release
ozone as it can trigger the condi-
tion, he added.
For the filters towork effectively,

they have to be regularly replaced,
and the purifier also needs to be
able to draw in air from the whole
room to achieve effective cleaning.
In Hong Kong, the Consumer

Council raised concerns about the
effectiveness of home air purifiers,
noting that tests found the devices
to be “slow” in removing formalde-
hyde. This led to accusations that
manufacturers had overstated
their products’ effectiveness.
Prof Tham said: “Many people

buy these devices without know-
ingwhether theywill be effective...
and then make complaints.
“Air purifier companies also

don’t sufficiently educate buyers.
So there’s sometimes a wrong ex-
pectation.”
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Air purifiers may not get rid
of that ‘new house smell’
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Better to opt for
green building
materials, ventilate
confined spaces

Air purifiers are often marketed
with claims that they can remove
bacteria, haze particles, viruses
like Sars-CoV-2, which causes Co-
vid-19, and the chemical formalde-
hyde, among other pollutants.
But in reality, the devices’ effec-

tiveness depends on how they are
used indoors and other factors
that are tricky for the average con-
sumer to ascertain.
Experts interviewed by The

Straits Times clear the air on puri-
fiers.

HOW DOES AN AIR
PURIFIER WORK?

An air purifier uses a fan to draw
air from a room through one or
more filters, before releasing the
clean air into the space.
Some purifiers have Hepa, or

high-efficiency particulate air, fil-
ters that remove particles as small
as 0.3 micron, such as dust, fur
and somebacteria. Someother de-
vices come with photocatalytic or
activated carbon filters, which are
effective in removing odours and
gaseous contaminants.
Certain air purifiers have germi-

cidal ultraviolet light or ionisers to
eliminate pathogens and viruses.

But experts and the National En-
vironment Agency (NEA) have
cautioned against using those that
release ozone gas, which is a lung
irritant.

CAN AIR PURIFIERS REMOVE
FORMALDEHYDE?

Air purifiers are designed to ex-
tract formaldehyde – commonly
known as “new house smell” –
from the air. But experts are scep-
tical about their effectiveness out-
side a laboratory setting.
Formaldehyde, often found in

resins and glues used in wooden
furniture, and in composite wood
products such as plywood and fi-
breboard, can be harmful to
health.
In theory, air purifiers with an

activated carbon filter layer can
clear gaseous contaminants like
formaldehyde, said Dr Ong Kian
Chung, a respiratory specialist at
Chestmed clinic in Mount Eliza-
beth Medical Centre.
“Air must be drawn into the car-

bon layer, but it is unlikely that
everyday users can ensure this,”
he said.
It is hard for users to know

whether a purifier has adequately

circulated air in a space, especially
if the room is large, he added.
The filter must also be regularly

replaced, saidDrOng,who is pres-
ident of the Chronic Obstructive
Pulmonary Disease Association
(Singapore).
In a reply to ST, NEA urged con-

sumers to exercise caution when
buying devices that claim to re-
move formaldehyde and to ensure
that product claims are backed by
relevant efficacy and safety data.
There is “limited data” on the ef-

fectiveness of air purifiers in re-
moving volatile organic com-
pounds like formaldehyde, said
NEA.

WHAT IS THE BEST WAY TO
CLEAR FORMALDEHYDE?

The best way to remove the chem-
ical is by opening the windows,
said air quality scientist Rajasek-
har Balasubramanian from the
National University of Singapore.
“It is a natural remedy,” he said.

“Since formaldehyde comes from
an indoor source, the best way to
fix it is to let it out.”
“Manufacturers can make a lot

of claims,” he added, “but most of
their tests are done in controlled
settings that might not be the
same for users remaining in resi-
dential indoor environments.”
NEA also advises people to ven-

tilate rooms and opt for eco-
friendly building products.

WHAT ABOUT VIRUSES OR HAZE?

Hepa filters are good at removing
larger substances, like haze parti-
cles, dust and the Sars-CoV-2 vi-

rus, said Dr Ong.
Although the viral particles are

smaller than the pores of standard
Hepa filters, they are typically car-
ried in larger respiratory droplets,
which the filters are still likely to
capture with at least 99.97 per
cent efficiency, according to NEA.

WHAT SHOULD I CONSIDER WHEN
BUYING AN AIR PURIFIER?

Ensure that product claims are
supported by relevant efficacy
and safety data, such as details on
how formaldehyde is removed and
how the product was tested, said
NEA.
Check the purifier’s clean air de-

livery rate (CADR), which mea-
sures howmuch air can be filtered
each minute. Air purifiers with a
higher CADR can clean larger ar-
eas.
A general rule is to find an air

cleaner with a CADR that is at
least two-thirds of the room area
in square feet.
Buyers should also ensure that

replacement filters are readily
available, as these need to be
changed regularly to maintain ef-
fective air purification.

HOW DO I KNOW IF THE AIR
PURIFIER IS WORKING?

Users can often detect a reduction
in odours, haze or dust, indicating
that an air purifier is working.
Devices by some brands are

equipped with sensors to gauge
the level of impurities in the air,
such as the PSI, or Pollutant Stan-
dards Index, level and dust.
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What you need to know
about air purifiers
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