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for Safety & Health
B Y  D R .  M A R I L Y N  B L A C K

048 W W W . I F M A . O R G / F M J



As the world repopulates o�  ce buildings, schools, hotels and other facilities in the midst of the 
COVID-19 pandemic, maintaining good indoor air quality (IAQ) must be a key objective. Years of 
research proves designing, operating and managing buildings with a focus on good IAQ results 
not only in healthy, productive building occupants, but also in protected property investments 
and reputation.

The fundamentals of providing quality indoor air include ef-
fective ventilation with a supply of clean outdoor air; distri-
bution of that clean air within occupied spaces; fi ltration of 

the air to remove particles and chemicals; routine cleaning and 
disinfection; and proper control of moisture and other sources of 
indoor pollutants. 

Common indoor pollutants include dust particles and hundreds 
of diff erent volatile organic compounds (VOCs) that can run be-
tween two and 100 times higher than those found in outdoor air. 
VOCs can be found in furniture, fl ooring materials, paints, com-
mon cleaning solutions and even popular electronics. 

This includes 3D printers. While this technology is rapidly 
progressing in many industry sectors and is propelling work-
place and educational opportunities to new heights, recent re-
search conducted by Chemical Insights — an Institute of Un-
derwriters Laboratories — and Georgia Institute of Technology 
is shedding light on the harmful IAQ impact coming from the 
release of ultrafine particles (UFPs) and VOCs into the air 
during their use. 

The risks of using 3D printers in enclosed 
spaces, and how to minimize them
Chemical Insights and Georgia Tech discovered many desktop 
3D printers generate large numbers of UFPs and VOCs while in 
operation, which can then be inhaled and penetrate deep into the 
human pulmonary system to trigger lung irritation, respiratory 
and chest discomfort and asthma. Long-term exposure can even 
lead to respiratory and cardiovascular diseases. 

These health concerns are particularly worrisome when 3D 
printers are used in small or poorly ventilated rooms. For exam-
ple, an offi  ce or healthcare practice may have a 3D printer in an 
enclosed personal workspace with little air fl ow, or even in an 
available closet with no ventilation. In these situations, the levels 
of UFPs can reach pollution values equivalent to sitting beside a 
major freeway with heavy vehicular traffi  c. 

In a larger facility where numerous 3D printers are dispersed 
throughout, ventilation effi  cacy is key. This means confi rming 
space meets ventilation rates according to ASHRAE 62.1 and en-
suring a well-mixed outdoor air supply and returns that vent con-
taminants to the outside.

There are ways to mitigate potential IAQ issues caused by 3D 
printers. Consider 

• placing 3D printers away from air vents,

• locating 3D printers near operable windows,

• installing local exhaust over 3D printers and

• placing 3D printers in an area with direct exhaust to the out-
side or within enclosures containing high-effi  ciency particu-
late (HEPA) or charcoal fi ltration.

Steps to take to mitigate health risks 
while operating 3D printers
To keep building occupants safe and mitigate risks while 3D 
printers are in use, FMs should confi rm only those who have been 
properly trained to operate these machines are operating them. 
Chemical Insights recommends FMs ensure these occupants are:

• setting the nozzle and base plate temperatures at the lowest 
recommended settings that produce the desired print quality,

• limiting time spent observing the 3D printer while it is 
operating,

• wearing protective safety glasses when near an operating 
3D printer,

• never leaving an operating 3D printer unattended and

• using PLA fi laments if possible.
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In addition, FMs can instill best practic-
es for cleaning 3D printers and their sur-
roundings, including:

• cleaning the nozzle before each use and
the build plate after each use,

• dusting all surfaces frequently with a
disposable wet cloth,

• vacuuming fl oors and surfaces fre-
quently with a high-effi  ciency particu-
late (HEPA)-fi ltration vacuum and

• washing hands after operation to avoid
hand-to-mouth transfer of chemicals
and particles, especially before eating.

Consider safety when 
procuring a 3D printer
With hundreds of choices on the market, 
FMs should suggest tenants looking to 
purchase a 3D printer first access the 
Standard ANSI/CAN/UL 2904, which 
contains measurement and health 
assessment protocols for emissions that 
can be released from print applications 
with 3D printers and print media.  

The standard was developed by Chemi-
cal Insights and a range of stakeholders for 
testing and assessing particle and chemi-
cal emissions from 3D printers. Although 
the research focused on fused fi lament 
fabrication technology, methods present-

ed in the standard are also applicable to 
other printer types. While it applies to the 
printers typically found in schools, homes, 
offi  ces, libraries and other non-industrial 
indoor spaces, the impact on indoor air in 
facilities of any size could also be similar.

In addition to observing the guidelines 
off ered by the standard, FMs should also 
ensure tenants do the following when 
looking to purchase a 3D printer:

• Require compliance with the standard
in the bidding/purchasing process.

• Purchase the fi lament brand specifi ed
by the printer manufacturer.

• Consider printers that use PLA
fi laments.

Ensure proper 3D printer 
protocol to enhance 
productivity and safety
3D printers are not going away, nor should 
they. The forecasted average annual 
growth of the 3D printing market for the 
next fi ve years is 24 percent, according to 
the 3D Printing Trends 2020 report by 3D 
Hubs.1 Further, the total value of 3D print-
ed parts increased by 300 percent in 2019.

The 3D printing market penetrates near-
ly all industries,  are transforming how ob-
jects are built and have opened numerous 

design and manufacturing possibilities. 
The opportunities aff orded by 3D print-

ers are signifi cant, so taking steps for a 
safe and healthy environment will help 
advance facility modernization while in-
creasing creative and productive environ-
ments for building occupants. FMs should 
familiarize themselves with the potential 
health hazards associated with 3D printer 
usage. It is  equally important to adapt fa-
cilities for ensuring safe 3D printer work 
areas, and to establish protocols for oper-
ator safety. Lastly, before investing in a 3D 
printer, make sure it adheres to the stan-
dard to guarantee it’s safe enough to bring 
inside a building — and does not pollute 
the indoor air.   FMJ
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