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1. Introduction
 Standards are established guidelines, protocols, and cri-
teria that define the requirements for products, processes, 
and practices to ensure safety, quality, and consistency. 
Occupational Health & Safety refers to the measures, pol-
icies, and practices put in place to safeguard the health, 
well-being, and safety of workers while they perform 
their job duties. Standards and Occupational Health & 
Safety (OHS) are closely interconnected and play a vital 
role in ensuring safe and healthy working environments 
for employees across various industries.
According to the International Labour Organization ILO 
estimates, globally more than 2.78 million people die an-
nually at work from an occupational injury or disease. 
Over 350,000 deaths are due to fatal accidents and almost 
2 million deaths are due to fatal work-related diseases. 
In addition, over 374 million workers are involved in 
non-fatal occupational accidents causing serious injuries 
and absences from work. The ILO also estimates that 160 
million cases of non-fatal work-related diseases occur an-
nually. These estimates imply that that every day approx-
imately 6,400 people die from occupational accidents or 
diseases and that 860,000 people are injured on the job. 
Aside from the enormous impact on families and commu-
nities, the cost to business and economies is significant.
ISO 45001:2018, Occupational health and safety man-
agement systems – Requirements with guidance for use, 
is the world’s first International Standard for occupation-
al health and safety (OH&S). It is an international stan-
dard that provides a framework to increase safety, reduce 
workplace risks by preventing work-related injuries, ill-
nesses, and fatalities and enhance health and well-being 

at work, enabling an organization to proactively improve 
its OH&S performance. This standard emphasizes the im-
portance of leadership commitment, worker participation, 
risk assessment, and continuous improvement in manag-
ing occupational health and safety.
Organizations that implement ISO 45001 can benefit 
from improved safety performance, reduced accidents 
and incidents, better compliance with regulations, and 
enhanced reputation among stakeholders. The relation 
way between the PDCA cycle to ISO 45001 is illustrated 
below.
The intended outcomes of an OH&S management system 
include:
a) Continual improvement of OH&S performance (work-
place incidents reduction);
b) Fulfilment of legal and regulatory requirements;
c) Reduced staff turnover and absenteeism, leading to in-
creased productivity;
d) Creation of a health and safety culture and improved 
staff morale;
e) Reduced cost of insurance premiums.

Occupational health and safety in the research lab-
oratories
Health and safety compliance is of paramount importance 
in a research laboratory to ensure the well-being of per-
sonnel, protect the environment, and maintain the integri-
ty of research activities. 
Here are key considerations and practices for maintaining 
health and safety compliance in a research laboratory:
1) Risk Assessment: Conduct a comprehensive risk as-
sessment to identify potential hazards, both chemical and 
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physical, associated with the laboratory’s research activ-
ities. This assessment should cover all stages of exper-
imentation, from sample preparation to waste disposal.
2) Standard Operating Procedures (SOPs): Develop 
and implement detailed SOPs for all laboratory activi-
ties. These procedures should outline the steps involved 
in each process, including safety precautions, emergen-
cy procedures, and the proper use of personal protective 
equipment (PPE).
3) Training and Education: Provide thorough training 
to all laboratory personnel before they start working in 
the laboratory. Training should cover general laborato-
ry safety, specific hazards, emergency protocols, proper 
equipment usage, and the handling of hazardous mate-
rials.
4) Personal Protective Equipment (PPE): Mandate the 
use of appropriate PPE, such as lab coats, gloves, safety 
goggles, face shields, and respirators, depending on the 
nature of the experiments and potential hazards.
5) Chemical Management: Properly label and store 
chemicals, and maintain an up-to-date chemical invento-
ry. Follow Material Safety Data Sheet (MSDS) guidelines 
for safe storage, handling, and disposal of hazardous sub-
stances.
6) Equipment Safety: Regularly inspect and maintain 
laboratory equipment to ensure they are in good working 
condition and meet safety standards. This includes fume 
hoods, ventilation systems, centrifuges, and other spe-
cialized equipment.
7) Emergency Preparedness: Develop and communi-
cate emergency response plans that cover fires, chemi-
cal spills, injuries, and other potential incidents. Provide 
training on how to use fire extinguishers, eyewash sta-
tions, safety showers, and other emergency equipment.
8) Waste Disposal: Establish proper procedures for seg-
regating, storing, and disposing of waste materials, in-

cluding hazardous chemicals, biological materials, and 
sharps. Adhere to local regulations for hazardous waste 
management.
9) Ventilation and Containment: Ensure that the labo-
ratory has proper ventilation systems in place to prevent 
the buildup of harmful fumes or vapors. Use appropriate 
containment measures for experiments involving biohaz-
ards or hazardous chemicals.
10) Access Control: Limit access to the laboratory to au-
thorized personnel only. Implement security measures to 
prevent unauthorized entry and protect sensitive research 
data.
11) Regular Inspections: Conduct routine safety inspec-
tions to identify potential hazards or non-compliance 
issues. Address any deficiencies promptly to maintain a 
safe working environment.
12) Documentation and Record-Keeping: Keep records 
of safety training, risk assessments, SOPs, inspections, 
and incidents. This documentation helps demonstrate 
compliance and facilitates continuous improvement.
13) Safety Culture: Foster a culture of safety by en-
couraging open communication about safety concerns, 
rewarding safe behavior, and addressing any safety viola-
tions in a constructive manner.
14) Regulatory Compliance: Stay up-to-date with rel-
evant local, state, and federal regulations that pertain to 
laboratory safety. Compliance with regulatory standards 
is essential to avoid legal issues.
15) Continual Improvement: Regularly review and up-
date safety protocols and procedures based on lessons 
learned from incidents, advancements in research, and 
changes in regulations.

Conclusion:
Laboratories handle various chemicals, equipment, and 
processes that can pose potential risks if not managed 

and enhanced reputation among stakeholders. The relation way between the PDCA 
cycle to ISO 45001 is illustrated below. 
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The intended outcomes of an OH&S management system include: 
a) Continual improvement of OH&S performance (workplace incidents reduction); 
b) Fulfilment of legal and regulatory requirements; 
c) Reduced staff turnover and absenteeism, leading to increased productivity; 
d) Creation of a health and safety culture and improved staff morale; 
e) Reduced cost of insurance premiums. 
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properly. Maintaining health and safety compliance is an 
ongoing process that requires commitment from all labo-
ratory personnel. Regular training, awareness campaigns, 
and collaboration between researchers and safety officers 
are crucial for creating a safe and productive research 
environment. By adhering to laboratory safety standards 
and OHS principles, laboratories can minimize risks, pro-
tect personnel, and maintain a secure environment for sci-
entific research and experimentation. Implementing the 
ISO 45001 series standards will assist the organization to 
protection lab staff from potential hazards and improve 
their well-being and as a consequence have the best ser-
vices for their customers.
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