
Emerging  Hazards  in
Biotechnology  and  Nanotech:
What  OHS  Professionals  in
Canada Should Be Watching

Walk  through  a  modern  Canadian  research  lab,  pilot
manufacturing space, or advanced materials facility and you
can feel it immediately. The hazards no longer look like the
ones many of us were trained on. They are smaller, quieter,
and harder to see. A vial containing engineered nanoparticles.
A  bioreactor  producing  genetically  modified  organisms.  A
cleanroom where air quality is controlled to a degree that
would have sounded futuristic a decade ago. 

For  Canadian  OHS  professionals,  biotechnology  and
nanotechnology represent one of the most important frontiers
of risk management over the next five to ten years. They
also represent one of the largest gaps between how hazards are
evolving and how regulatory frameworks, training materials,
and prevention programs are currently structured. 

This is not speculative. The federal regulatory agenda has
clearly  signaled  that  engineered  nanomaterials  and  related
emerging  hazards  will  be  addressed  more  directly  under
occupational health and safety. At the same time, incident
data,  scientific  research,  and  enforcement  actions  are
beginning to reveal where traditional safety approaches fall
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short. 

This article is about helping you get ahead of that curve. We
will look at why biotech and nanotech hazards are different,
what the evidence is telling us about risk, where Canadian
regulators are headed, and what practical steps OHS leaders
should be taking now, even before new rules formally arrive. 

Why  Biotechnology  and  Nanotechnology
are  Different  from  Traditional
OHS Hazards 
One  of  the  most  uncomfortable  truths  for  seasoned  safety
professionals  is  that  experience  can  sometimes  become  a
liability. Many of the controls that work well for chemical
exposure,  mechanical  hazards,  or  physical  agents  do  not
translate cleanly to biotechnology and nanotechnology. 

Nanomaterials are defined not by what they are made of, but by
their  size.  Particles  measured  in  nanometres  behave
differently than the same substance at a larger scale. They
can  penetrate  deeper  into  the  lungs,  cross  biological
barriers, and interact with cells in ways that bulk materials
cannot. Carbon nanotubes, for example, have been compared in
toxicological research to asbestos fibers in terms of shape
and persistence, even though they are chemically distinct. 

Biotechnology hazards introduce a different challenge. Living
organisms  evolve.  They  replicate.  They  can  mutate.  A
biological agent that is well understood today may behave
differently  under  different  conditions  tomorrow.  This
introduces uncertainty that is fundamentally different from
working with static chemicals or machinery. 

In both cases, uncertainty is the core issue. Traditional OHS
systems  are  built  around  known  hazards  with  established
exposure  limits  and  clear  cause  and  effect  relationships.
Emerging technologies do not always offer that clarity. 



What  the  Data  and  Research
are Telling Us So Far 
While  large  scale  occupational  disease  statistics  for
nanotechnology are still limited, that does not mean the risk
is theoretical. It means the exposure pathways are newer and
the latency periods are longer. 

Research summarized by the Canadian Centre for Occupational
Health and Safety shows that certain engineered nanomaterials
can  cause  pulmonary  inflammation,  oxidative  stress,  and
fibrosis in animal studies. These findings are significant
enough  that  international  agencies  have  recommended
precautionary approaches even in the absence of definitive
human exposure limits. 

On the biotechnology side, laboratory acquired infections are
a  documented  and  ongoing  risk.  Reviews  published  in  peer
reviewed  journals  have  consistently  identified  procedural
drift,  human  error,  and  workload  pressure  as  major
contributors  to  lab  acquired  infections  worldwide.  

In  Canada,  federal  biosafety  oversight
has identified recurring issues related to containment, waste
handling,  and  transport  of  biological  materials.  These
findings  rarely  involve  dramatic  outbreaks.  Instead,  they
point  to  small  failures  in  systems  that  rely  heavily  on
consistent  human  behaviour.  For  OHS  professionals,  that
distinction  matters.  Emerging  hazards  often  surface  as
patterns, not single catastrophic events. 

Federal  Signals  and  Why
OHS Professionals Should Pay Attention No
w 
The federal government does not move quickly when it comes to
occupational health and safety reform. That makes the signals



it does send particularly important. 

Under the Canada Labour Code regulatory planning framework,
engineered nanomaterials have been identified as a priority
area  for  future  regulatory  development.  This  aligns  with
broader  federal  efforts  to  better  understand  and  manage
nanomaterial  risks  across  consumer,  environmental,  and
workplace contexts. 

For OHS professionals, this matters for two reasons. 

First, when federal amendments arrive, they tend to reset
expectations  around  what  constitutes  reasonable  precaution.
Even  before  new  rules  are  finalized,  inspectors  and
investigators  increasingly  rely  on  current  scientific
knowledge  when  assessing  due  diligence.  

Second, general duty provisions remain the primary enforcement
tool. If a hazard is foreseeable and controls are reasonably
available,  the  absence  of  a  specific  regulation  does  not
shield an employer from liability. 

This is where many organizations are exposed. They may be
technically  compliant  with  existing  rules  while  lacking
evidence that they identified and controlled emerging risks
using up to date information. 

Real  Cases
that Show How Things Can Go Wrong 
Emerging  hazards  rarely  announce  themselves  with  dramatic
incidents.  More  often,  they  surface  through  near  misses,
unexplained symptoms, or inspection findings that initially
appear minor. 

In one widely cited North American case, a research technician
experienced  respiratory  symptoms  after  routinely  handling
powdered nanomaterials on an open bench. There was no spill
and no obvious failure. The issue was that work practices had



not  been  reassessed  to  account  for  nanoscale  particle
behaviour. Investigators concluded that controls appropriate
for larger particulates were inadequate for nanoparticles. 

Canadian  biosafety  inspections  have  identified  similar
patterns. In several cases, inspectors found that biological
waste was temporarily stored in shared areas without adequate
secondary containment or labeling. Employers argued that no
exposure had occurred. Inspectors responded that the risk was
foreseeable and issued corrective orders based on prevention
duties rather than actual harm. 

The takeaway is not that biotechnology and nanotechnology are
inherently unsafe. The takeaway is that assumptions based on
legacy hazards often fail quietly before they fail visibly. 

Why  Exposure  Limits
and Traditional Metrics Fall Short 
One of the most challenging aspects of managing nanotechnology
risk is the absence of clear occupational exposure limits. OHS
professionals  are  trained  to  look  for  numbers.  For  many
nanomaterials, those numbers simply do not exist. 

Measurement itself is complex. Mass based sampling may not
correlate  with  biological  impact.  Particle  count,  surface
area,  and  shape  may  be  more  relevant,  but  these  are  not
metrics most workplaces are equipped to monitor routinely. 

As a result, regulators and courts focus less on numerical
compliance and more on process. They ask whether employers
applied  a  precautionary  approach,  minimized  exposure,  and
selected controls based on current understanding rather than
convenience. 

In biotechnology environments, similar challenges arise when
organizations move from research scale to pilot or production
scale. A biological agent that poses minimal risk in small



quantities can present very different hazards when volumes
increase or processes change. 

Psychosocial  and  Organizational  Risks
in Advanced Labs 
It is easy to focus on physical exposure and overlook the
organizational  conditions  that  often  drive  incidents  in
advanced scientific environments. 

Biotechnology  and  nanotechnology  workplaces
are  frequently  high  pressure,  deadline  driven,  and
competitive.  Workers  may  feel  implicit  pressure  to  move
quickly, improvise, or avoid reporting minor deviations. Over
time, this erodes safety margins. 

In  multiple  lab  incident  investigations,
workers  demonstrated  technical  competence  and  awareness  of
procedures. What failed was the system around them. Production
pressure, understaffing, and weak reporting cultures created
conditions where emerging hazards went unmanaged. 

From an OHS perspective, psychological safety is not separate
from hazard control. It is a prerequisite. If workers do not
feel safe raising concerns about containment, ventilation, or
waste handling, prevention programs exist only on paper. 

What  Canadian  OHS  Professionals  Should
be Doing Now 
You  do  not  need  to  wait  for  regulatory  amendments  to
strengthen your approach. In fact, waiting increases risk. 

Start with honest hazard identification. If your organization
works with nanomaterials or biological agents, document both
what is known and what remains uncertain. Regulators are far
more tolerant of acknowledged uncertainty than of unrecognized
risk. 



Update risk assessments to reflect scale and form. A substance
that  is  safe  in  bulk  may  behave  very  differently  at  the
nanoscale. A biological agent may require different controls
as processes evolve. 

Review engineering controls critically. Ventilation designed
for dust may not adequately capture nanoparticles. Biosafety
cabinets  must  be  appropriate  for  the  agent  and  the  task,
properly maintained, and used consistently. 

Training should explain why these hazards are different, not
just what procedures to follow. Workers need to understand
early symptoms, reporting expectations, and the importance of
near miss reporting. 

Finally, ensure your documentation tells a coherent story. If
an inspector asks how emerging hazards are managed, you should
be able to demonstrate a logical chain from hazard recognition
to control selection to worker engagement. 

How Enforcement is Likely to Evolve 
Based on current trends, enforcement around emerging hazards
is likely to focus on three areas. 

Inspectors  will  look  closely  at  whether
employers  identified  and  assessed  hazards  using  current
scientific knowledge rather than outdated assumptions. 

They  will  examine  whether  controls  are
demonstrably appropriate for nanoscale or biological risks,
not simply generic or legacy measures. 

They  will  also  expect  evidence  of  meaningful  worker
involvement. If workers are unaware of the risks or disengaged
from prevention efforts, that will be viewed as a systemic
failure. 

This reflects a broader shift in Canadian OHS enforcement



toward evaluating due diligence as a living process rather
than a static checklist. 

Looking Ahead: What Preparedness Really L
ooks Like 
Preparedness  for  emerging  hazards  is  not  about  predicting
every new technology. It is about building systems that can
adapt. 

OHS  professionals  who  succeed  in  this  space  tend  to  stay
connected to scientific developments, collaborate closely with
technical teams, and accept uncertainty without ignoring it.
They are comfortable saying we do not know everything yet, but
here is how we are managing the risk responsibly. 

As  biotechnology  and  nanotechnology  continue  to  expand  in
Canada, safety programs that treat prevention as an enabler of
innovation  will  outperform  those  that  rely  on  minimum
compliance.  

If you are waiting for a regulation to force change, you are
already behind. The evidence, the enforcement signals, and the
ethical obligation all point in the same direction. 

Emerging hazards demand emerging thinking. For Canadian OHS
professionals, this is not just another compliance issue. It
is a measure of whether the profession itself is evolving as
fast as the workplaces it is meant to protect. 


