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Biological hazards
Biological agents are widely found in the natural environment. They 
include bacteria, viruses, fungi (yeasts and moulds) and parasites. 
Some of these agents are harmless to people whilst others have 
potential to cause ill health. Measles, mumps and ebola are caused  
by viruses.

An allergic reaction may occur as a result of exposure to a biological 
agent or substances such as enzymes that it produces. 

The most common causes of laboratory-acquired infections are:

• oral aspiration through contact with Petri dishes containing 
biological agents 

• contact with infectious plant or animal material.

Other common causes of infection include cuts or scratches from 
contaminated glassware, cuts from dissecting instruments, spilling or 
dropping bacterial cultures, and airborne contaminants entering the 
body through the respiratory tract. 

Safety guidelines in biology
The following control measures briefly outline ways of preventing 
accidents when exposed to potentially infectious biological materials:

• Inform the teacher if you have 
particular allergies. 

• Do not swallow any biological 
material – inform your teacher if you 
think you have ingested any 
biological material.

• Do not place a pipette in your mouth.
• Wear gloves when directed.
• Disinfect the worktop/bench before 

and after working with micro-
organisms.

• Ensure dissection specimens are 
properly secured to the worktop 
while dissecting. 

• Disposal of potentially infectious biological material (plant or animal 
material or micro-organisms) is the responsibility of the teacher. 

• Wash, dry and sterilise (if appropriate) equipment after use in the 
biology laboratory or when directed.

Physical hazards
A physical hazard is a hazard that may have the potential to cause 
physical harm or physical injury e.g. fire, gas cylinders, lifting/pulling/
holding a heavy load or exposure to sources of energy (noise, vibration, 
radiation from welding, and extremes in temperature and pressure).

Safety guidelines for physical hazards
The following control measures are ways of preventing accidents:

• Wear eye protection when instructed especially whilst working with 
compressed gases.

• Broken glass can cause serious injury; secure all glassware with 
clamps under direction of a teacher and do not over-tighten.

•	 Always use the appropriate size of bung for the glassware you  
are using.

•	 Always handle hot test tubes or glassware with tongs. 
• If you are heating something at your bench, do not leave it 

unsupervised.

The current EU Classification and Labelling system will be eventually 
replaced by a globally harmonised system. 

Current EU Classification and Labelling system 

Substance: Ethanol 
EC Number: 200-

578-6

Substance: Hydrochloric acid ≥25%
EC Number: 231-595-7

Symbol of Danger Symbol of Danger

                                       

Indicator of Danger Indicator of Danger

Flammable Corrosive

Risk phrases Risk phrases

R11 Flammable R34 Causes burns
R37 Irritating to respiratory system

Safety phrases Safety phrases

S2 Keep out of reach of 
children. 

S7 Keep container tightly 
closed.

S16 Keep away from 
sources of ignition – no 
smoking.

S1/2 Keep locked up and out of the reach of 
children.

S26 In case of contact with eyes, rinse 
immediately with plenty of water and seek 
medical advice.

S45 In case of accident or if you feel unwell, 
seek medical advice immediately (show the 
label where possible).

Safety guidelines in chemistry 
Laboratory accidents may be prevented by observing the following 
control measures:

• Read the hazard label and SDS of chemicals before you use them.
• If no label is present inform the teacher immediately.
• Remain alert when working with chemicals. 
• Never taste or inhale (sniff or smell the vapours) laboratory 

chemicals.
• Wear eye protection when 

instructed to do so.
• Wear gloves when instructed 

to do so.
• Gas should be used only 

under the direction of a 
teacher. 

•	 Always use a Bunsen burner 
in a controlled manner.

• If you smell gas, inform the teacher immediately and do not use gas 
outlets, electrical equipment or naked flames.

• Do not mix chemicals together unless you are directed to do so as 
part of the laboratory procedure.

• Never add water to concentrated acids or bases.
• Follow the SDS for disposal requirements.
• Report any chemical spills to your teacher for safe disposal.
• Do not return chemicals to stock containers unless instructed to do so.

To develop an understanding of science it is necessary to 
explore science by learning through investigation and 
discovery. Learning by doing motivates and develops 
curiosity about the world around us. Practical work in science 
may involve exposure to something that may have the 
potential to cause harm or injury i.e. a hazard. In particular, it 
may involve exposure to any of the following hazards: 

• Chemical e.g. solvents, paints, solvent vapours, waste
•  Biological e.g. medical waste or samples of a micro-organism, virus 

or toxin (from a biological source) 
•  Physical e.g. slips, trips or falls or sources of energy (noise, extremes 

in temperature or pressure)

It is important to know the hazards, to understand the risks (the likelihood 
of causing harm and the severity of that harm if it occurs) and apply 
controls/manage the risks, for example by wearing eye protection in a 
laboratory in which corrosive chemicals are used.

General safety control measures in the 
laboratory
Safety in the school laboratory is everyone’s concern and the aim is to 
ensure that no one gets hurt or becomes ill. The following control 
measures briefly outline ways of preventing accidents: 

• Do not enter the laboratory or use equipment without permission.
• Do not eat or drink in the laboratory.
• Be aware of safety signs and adhere to them.
• In the event of an accident, inform the teacher immediately. 
• Be aware of the location of fire extinguishers/fire blankets; first aid 

box and eye wash station.
• Wear eye protection when instructed. 
•  Long hair should be tied back and dangling jewellery, baggy clothing 

etc. secured.
•  Hands should be washed after laboratory practical work.
•  Do not run; pay attention to where you are going.

Safety control measures for specific hazards  
Understanding hazardous chemicals 
The containers of hazardous chemicals should show the appropriate 
hazard label which gives information about the physical, chemical, 
health and environmental hazards. The current European Union (EU) 
label shows the hazard symbols, the risk phrases (describe the hazard in 
detail) and safety phrases (give appropriate handling advice) (Fig. 2). 
The detail of the hazard label will also be listed in the Safety Data Sheet 
(SDS) for that substance. 

• If a breakage or a spillage occurs inform the teacher as soon 
as it is safe to do so.

• Keep noise levels to a minimum i.e. do not shout when 
equipment is in use.

• Do not operate gas or electrical fittings without permission.

• Electrical fittings and appliances should be secure.

• Do not create any slip or trip hazards.

• Keep floors and access routes clear of trip hazards.

• Report any spills as soon it is safe to do so.

Fig. 2 Examples of current EU hazard labels

Fig. 1 Scientist working safely

Fig. 4 Pipetting safely

Fig. 3 Safety goggles

The Health and Safety Authority is the national body in Ireland 
with responsibility for securing safety and health at work. It is an 
independent body operating under the Safety, Health and 
Welfare at Work Act, 2005 (SHWW Act) and has overall 
responsibility for the administration and enforcement of 
occupational safety and health and dangerous chemicals 
legislation in Irish workplaces. The Authority monitors 
compliance with the relevant legislation and can take 
enforcement action, including prosecutions, where appropriate. 
The key objective of the Authority is to make workplace safety, 
health and welfare an integral part of doing business in every 
workplace in Ireland.  

The principal functions of the Authority are to promote workplace 
safety, health and welfare, to provide information and expert 
advice to employers, employees and the self-employed, to 
propose new regulations, guidelines and policies and to monitor 
and enforce compliance with occupational safety and health 
and chemical legislation. It employs over 200 people who work 
in eight locations throughout the country. 

The Authority is responsible for national compliance with 
legislation intended to protect workers from the potential harmful 
effects of certain hazards:

•  Chemical: The Chemicals Act, 2008, Registration, Evaluation 
and Authorisation of Chemicals (REACH); Classification, 
Packaging, Labelling of Dangerous Substances and 
Preparations (CPL) and Chemical Agents Regulations.

•  Biological: Biological Agents Regulations.

•  Physical: Noise, Vibrations, Safety, Health and Welfare at 
Work (General Application) Regulations.

You can find out more about the work of the Health and 
Safety Authority at www.hsa.ie or www.sta.ie
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Biological agents are widely found in the natural environment. They 
include bacteria, viruses, fungi (yeasts and moulds) and parasites. 
Some of these agents are harmless to people whilst others have 
potential to cause ill health. Measles, mumps and ebola are caused  
by viruses.

An allergic reaction may occur as a result of exposure to a biological 
agent or substances such as enzymes that it produces. 

The most common causes of laboratory-acquired infections are:

• oral aspiration through contact with Petri dishes containing 
biological agents 

• contact with infectious plant or animal material.

Other common causes of infection include cuts or scratches from 
contaminated glassware, cuts from dissecting instruments, spilling or 
dropping bacterial cultures, and airborne contaminants entering the 
body through the respiratory tract. 

Safety guidelines in biology
The following control measures briefly outline ways of preventing 
accidents when exposed to potentially infectious biological materials:

• Inform the teacher if you have 
particular allergies. 

• Do not swallow any biological 
material – inform your teacher if you 
think you have ingested any 
biological material.

• Do not place a pipette in your mouth.
• Wear gloves when directed.
• Disinfect the worktop/bench before 

and after working with micro-
organisms.

• Ensure dissection specimens are 
properly secured to the worktop 
while dissecting. 

• Disposal of potentially infectious biological material (plant or animal 
material or micro-organisms) is the responsibility of the teacher. 

• Wash, dry and sterilise (if appropriate) equipment after use in the 
biology laboratory or when directed.

Physical hazards
A physical hazard is a hazard that may have the potential to cause 
physical harm or physical injury e.g. fire, gas cylinders, lifting/pulling/
holding a heavy load or exposure to sources of energy (noise, vibration, 
radiation from welding, and extremes in temperature and pressure).

Safety guidelines for physical hazards
The following control measures are ways of preventing accidents:

• Wear eye protection when instructed especially whilst working with 
compressed gases.

• Broken glass can cause serious injury; secure all glassware with 
clamps under direction of a teacher and do not over-tighten.

•	 Always use the appropriate size of bung for the glassware you  
are using.

•	 Always handle hot test tubes or glassware with tongs. 
• If you are heating something at your bench, do not leave it 

unsupervised.

The current EU Classification and Labelling system will be eventually 
replaced by a globally harmonised system. 

Current EU Classification and Labelling system 

Substance: Ethanol 
EC Number: 200-

578-6

Substance: Hydrochloric acid ≥25%
EC Number: 231-595-7

Symbol of Danger Symbol of Danger

                                       

Indicator of Danger Indicator of Danger

Flammable Corrosive

Risk phrases Risk phrases

R11 Flammable R34 Causes burns
R37 Irritating to respiratory system

Safety phrases Safety phrases

S2 Keep out of reach of 
children. 

S7 Keep container tightly 
closed.

S16 Keep away from 
sources of ignition – no 
smoking.

S1/2 Keep locked up and out of the reach of 
children.

S26 In case of contact with eyes, rinse 
immediately with plenty of water and seek 
medical advice.

S45 In case of accident or if you feel unwell, 
seek medical advice immediately (show the 
label where possible).

Safety guidelines in chemistry 
Laboratory accidents may be prevented by observing the following 
control measures:

• Read the hazard label and SDS of chemicals before you use them.
• If no label is present inform the teacher immediately.
• Remain alert when working with chemicals. 
• Never taste or inhale (sniff or smell the vapours) laboratory 

chemicals.
• Wear eye protection when 

instructed to do so.
• Wear gloves when instructed 

to do so.
• Gas should be used only 

under the direction of a 
teacher. 

•	 Always use a Bunsen burner 
in a controlled manner.

• If you smell gas, inform the teacher immediately and do not use gas 
outlets, electrical equipment or naked flames.

• Do not mix chemicals together unless you are directed to do so as 
part of the laboratory procedure.

• Never add water to concentrated acids or bases.
• Follow the SDS for disposal requirements.
• Report any chemical spills to your teacher for safe disposal.
• Do not return chemicals to stock containers unless instructed to do so.

To develop an understanding of science it is necessary to 
explore science by learning through investigation and 
discovery. Learning by doing motivates and develops 
curiosity about the world around us. Practical work in science 
may involve exposure to something that may have the 
potential to cause harm or injury i.e. a hazard. In particular, it 
may involve exposure to any of the following hazards: 

• Chemical e.g. solvents, paints, solvent vapours, waste
•  Biological e.g. medical waste or samples of a micro-organism, virus 

or toxin (from a biological source) 
•  Physical e.g. slips, trips or falls or sources of energy (noise, extremes 

in temperature or pressure)

It is important to know the hazards, to understand the risks (the likelihood 
of causing harm and the severity of that harm if it occurs) and apply 
controls/manage the risks, for example by wearing eye protection in a 
laboratory in which corrosive chemicals are used.

General safety control measures in the 
laboratory
Safety in the school laboratory is everyone’s concern and the aim is to 
ensure that no one gets hurt or becomes ill. The following control 
measures briefly outline ways of preventing accidents: 

• Do not enter the laboratory or use equipment without permission.
• Do not eat or drink in the laboratory.
• Be aware of safety signs and adhere to them.
• In the event of an accident, inform the teacher immediately. 
• Be aware of the location of fire extinguishers/fire blankets; first aid 

box and eye wash station.
• Wear eye protection when instructed. 
•  Long hair should be tied back and dangling jewellery, baggy clothing 

etc. secured.
•  Hands should be washed after laboratory practical work.
•  Do not run; pay attention to where you are going.

Safety control measures for specific hazards  
Understanding hazardous chemicals 
The containers of hazardous chemicals should show the appropriate 
hazard label which gives information about the physical, chemical, 
health and environmental hazards. The current European Union (EU) 
label shows the hazard symbols, the risk phrases (describe the hazard in 
detail) and safety phrases (give appropriate handling advice) (Fig. 2). 
The detail of the hazard label will also be listed in the Safety Data Sheet 
(SDS) for that substance. 

• If a breakage or a spillage occurs inform the teacher as soon 
as it is safe to do so.

• Keep noise levels to a minimum i.e. do not shout when 
equipment is in use.

• Do not operate gas or electrical fittings without permission.

• Electrical fittings and appliances should be secure.

• Do not create any slip or trip hazards.

• Keep floors and access routes clear of trip hazards.

• Report any spills as soon it is safe to do so.

Fig. 2 Examples of current EU hazard labels

Fig. 1 Scientist working safely

Fig. 4 Pipetting safely

Fig. 3 Safety goggles

The Health and Safety Authority is the national body in Ireland 
with responsibility for securing safety and health at work. It is an 
independent body operating under the Safety, Health and 
Welfare at Work Act, 2005 (SHWW Act) and has overall 
responsibility for the administration and enforcement of 
occupational safety and health and dangerous chemicals 
legislation in Irish workplaces. The Authority monitors 
compliance with the relevant legislation and can take 
enforcement action, including prosecutions, where appropriate. 
The key objective of the Authority is to make workplace safety, 
health and welfare an integral part of doing business in every 
workplace in Ireland.  

The principal functions of the Authority are to promote workplace 
safety, health and welfare, to provide information and expert 
advice to employers, employees and the self-employed, to 
propose new regulations, guidelines and policies and to monitor 
and enforce compliance with occupational safety and health 
and chemical legislation. It employs over 200 people who work 
in eight locations throughout the country. 

The Authority is responsible for national compliance with 
legislation intended to protect workers from the potential harmful 
effects of certain hazards:

•  Chemical: The Chemicals Act, 2008, Registration, Evaluation 
and Authorisation of Chemicals (REACH); Classification, 
Packaging, Labelling of Dangerous Substances and 
Preparations (CPL) and Chemical Agents Regulations.

•  Biological: Biological Agents Regulations.

•  Physical: Noise, Vibrations, Safety, Health and Welfare at 
Work (General Application) Regulations.

You can find out more about the work of the Health and 
Safety Authority at www.hsa.ie or www.sta.ie
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Other common causes of infection include cuts or scratches from 
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The following control measures briefly outline ways of preventing 
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• Disposal of potentially infectious biological material (plant or animal 
material or micro-organisms) is the responsibility of the teacher. 

• Wash, dry and sterilise (if appropriate) equipment after use in the 
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A physical hazard is a hazard that may have the potential to cause 
physical harm or physical injury e.g. fire, gas cylinders, lifting/pulling/
holding a heavy load or exposure to sources of energy (noise, vibration, 
radiation from welding, and extremes in temperature and pressure).

Safety guidelines for physical hazards
The following control measures are ways of preventing accidents:

• Wear eye protection when instructed especially whilst working with 
compressed gases.

• Broken glass can cause serious injury; secure all glassware with 
clamps under direction of a teacher and do not over-tighten.

•	 Always use the appropriate size of bung for the glassware you  
are using.

•	 Always handle hot test tubes or glassware with tongs. 
• If you are heating something at your bench, do not leave it 

unsupervised.
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Laboratory accidents may be prevented by observing the following 
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instructed to do so.
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to do so.
• Gas should be used only 

under the direction of a 
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•	 Always use a Bunsen burner 
in a controlled manner.

• If you smell gas, inform the teacher immediately and do not use gas 
outlets, electrical equipment or naked flames.

• Do not mix chemicals together unless you are directed to do so as 
part of the laboratory procedure.

• Never add water to concentrated acids or bases.
• Follow the SDS for disposal requirements.
• Report any chemical spills to your teacher for safe disposal.
• Do not return chemicals to stock containers unless instructed to do so.

To develop an understanding of science it is necessary to 
explore science by learning through investigation and 
discovery. Learning by doing motivates and develops 
curiosity about the world around us. Practical work in science 
may involve exposure to something that may have the 
potential to cause harm or injury i.e. a hazard. In particular, it 
may involve exposure to any of the following hazards: 

• Chemical e.g. solvents, paints, solvent vapours, waste
•  Biological e.g. medical waste or samples of a micro-organism, virus 

or toxin (from a biological source) 
•  Physical e.g. slips, trips or falls or sources of energy (noise, extremes 

in temperature or pressure)

It is important to know the hazards, to understand the risks (the likelihood 
of causing harm and the severity of that harm if it occurs) and apply 
controls/manage the risks, for example by wearing eye protection in a 
laboratory in which corrosive chemicals are used.

General safety control measures in the 
laboratory
Safety in the school laboratory is everyone’s concern and the aim is to 
ensure that no one gets hurt or becomes ill. The following control 
measures briefly outline ways of preventing accidents: 

• Do not enter the laboratory or use equipment without permission.
• Do not eat or drink in the laboratory.
• Be aware of safety signs and adhere to them.
• In the event of an accident, inform the teacher immediately. 
• Be aware of the location of fire extinguishers/fire blankets; first aid 

box and eye wash station.
• Wear eye protection when instructed. 
•  Long hair should be tied back and dangling jewellery, baggy clothing 

etc. secured.
•  Hands should be washed after laboratory practical work.
•  Do not run; pay attention to where you are going.

Safety control measures for specific hazards  
Understanding hazardous chemicals 
The containers of hazardous chemicals should show the appropriate 
hazard label which gives information about the physical, chemical, 
health and environmental hazards. The current European Union (EU) 
label shows the hazard symbols, the risk phrases (describe the hazard in 
detail) and safety phrases (give appropriate handling advice) (Fig. 2). 
The detail of the hazard label will also be listed in the Safety Data Sheet 
(SDS) for that substance. 

• If a breakage or a spillage occurs inform the teacher as soon 
as it is safe to do so.

• Keep noise levels to a minimum i.e. do not shout when 
equipment is in use.

• Do not operate gas or electrical fittings without permission.

• Electrical fittings and appliances should be secure.

• Do not create any slip or trip hazards.

• Keep floors and access routes clear of trip hazards.

• Report any spills as soon it is safe to do so.

Fig. 2 Examples of current EU hazard labels
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The Health and Safety Authority is the national body in Ireland 
with responsibility for securing safety and health at work. It is an 
independent body operating under the Safety, Health and 
Welfare at Work Act, 2005 (SHWW Act) and has overall 
responsibility for the administration and enforcement of 
occupational safety and health and dangerous chemicals 
legislation in Irish workplaces. The Authority monitors 
compliance with the relevant legislation and can take 
enforcement action, including prosecutions, where appropriate. 
The key objective of the Authority is to make workplace safety, 
health and welfare an integral part of doing business in every 
workplace in Ireland.  

The principal functions of the Authority are to promote workplace 
safety, health and welfare, to provide information and expert 
advice to employers, employees and the self-employed, to 
propose new regulations, guidelines and policies and to monitor 
and enforce compliance with occupational safety and health 
and chemical legislation. It employs over 200 people who work 
in eight locations throughout the country. 

The Authority is responsible for national compliance with 
legislation intended to protect workers from the potential harmful 
effects of certain hazards:

•  Chemical: The Chemicals Act, 2008, Registration, Evaluation 
and Authorisation of Chemicals (REACH); Classification, 
Packaging, Labelling of Dangerous Substances and 
Preparations (CPL) and Chemical Agents Regulations.

•  Biological: Biological Agents Regulations.

•  Physical: Noise, Vibrations, Safety, Health and Welfare at 
Work (General Application) Regulations.

You can find out more about the work of the Health and 
Safety Authority at www.hsa.ie or www.sta.ie
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Some of these agents are harmless to people whilst others have 
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Other common causes of infection include cuts or scratches from 
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dropping bacterial cultures, and airborne contaminants entering the 
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The following control measures briefly outline ways of preventing 
accidents when exposed to potentially infectious biological materials:
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think you have ingested any 
biological material.
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• Disposal of potentially infectious biological material (plant or animal 
material or micro-organisms) is the responsibility of the teacher. 

• Wash, dry and sterilise (if appropriate) equipment after use in the 
biology laboratory or when directed.

Physical hazards
A physical hazard is a hazard that may have the potential to cause 
physical harm or physical injury e.g. fire, gas cylinders, lifting/pulling/
holding a heavy load or exposure to sources of energy (noise, vibration, 
radiation from welding, and extremes in temperature and pressure).

Safety guidelines for physical hazards
The following control measures are ways of preventing accidents:

• Wear eye protection when instructed especially whilst working with 
compressed gases.

• Broken glass can cause serious injury; secure all glassware with 
clamps under direction of a teacher and do not over-tighten.

•	 Always use the appropriate size of bung for the glassware you  
are using.

•	 Always handle hot test tubes or glassware with tongs. 
• If you are heating something at your bench, do not leave it 

unsupervised.

The current EU Classification and Labelling system will be eventually 
replaced by a globally harmonised system. 
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medical advice.

S45 In case of accident or if you feel unwell, 
seek medical advice immediately (show the 
label where possible).

Safety guidelines in chemistry 
Laboratory accidents may be prevented by observing the following 
control measures:

• Read the hazard label and SDS of chemicals before you use them.
• If no label is present inform the teacher immediately.
• Remain alert when working with chemicals. 
• Never taste or inhale (sniff or smell the vapours) laboratory 

chemicals.
• Wear eye protection when 

instructed to do so.
• Wear gloves when instructed 

to do so.
• Gas should be used only 

under the direction of a 
teacher. 

•	 Always use a Bunsen burner 
in a controlled manner.

• If you smell gas, inform the teacher immediately and do not use gas 
outlets, electrical equipment or naked flames.

• Do not mix chemicals together unless you are directed to do so as 
part of the laboratory procedure.

• Never add water to concentrated acids or bases.
• Follow the SDS for disposal requirements.
• Report any chemical spills to your teacher for safe disposal.
• Do not return chemicals to stock containers unless instructed to do so.

To develop an understanding of science it is necessary to 
explore science by learning through investigation and 
discovery. Learning by doing motivates and develops 
curiosity about the world around us. Practical work in science 
may involve exposure to something that may have the 
potential to cause harm or injury i.e. a hazard. In particular, it 
may involve exposure to any of the following hazards: 

• Chemical e.g. solvents, paints, solvent vapours, waste
•  Biological e.g. medical waste or samples of a micro-organism, virus 

or toxin (from a biological source) 
•  Physical e.g. slips, trips or falls or sources of energy (noise, extremes 

in temperature or pressure)

It is important to know the hazards, to understand the risks (the likelihood 
of causing harm and the severity of that harm if it occurs) and apply 
controls/manage the risks, for example by wearing eye protection in a 
laboratory in which corrosive chemicals are used.

General safety control measures in the 
laboratory
Safety in the school laboratory is everyone’s concern and the aim is to 
ensure that no one gets hurt or becomes ill. The following control 
measures briefly outline ways of preventing accidents: 

• Do not enter the laboratory or use equipment without permission.
• Do not eat or drink in the laboratory.
• Be aware of safety signs and adhere to them.
• In the event of an accident, inform the teacher immediately. 
• Be aware of the location of fire extinguishers/fire blankets; first aid 

box and eye wash station.
• Wear eye protection when instructed. 
•  Long hair should be tied back and dangling jewellery, baggy clothing 

etc. secured.
•  Hands should be washed after laboratory practical work.
•  Do not run; pay attention to where you are going.

Safety control measures for specific hazards  
Understanding hazardous chemicals 
The containers of hazardous chemicals should show the appropriate 
hazard label which gives information about the physical, chemical, 
health and environmental hazards. The current European Union (EU) 
label shows the hazard symbols, the risk phrases (describe the hazard in 
detail) and safety phrases (give appropriate handling advice) (Fig. 2). 
The detail of the hazard label will also be listed in the Safety Data Sheet 
(SDS) for that substance. 

• If a breakage or a spillage occurs inform the teacher as soon 
as it is safe to do so.

• Keep noise levels to a minimum i.e. do not shout when 
equipment is in use.

• Do not operate gas or electrical fittings without permission.

• Electrical fittings and appliances should be secure.

• Do not create any slip or trip hazards.

• Keep floors and access routes clear of trip hazards.

• Report any spills as soon it is safe to do so.

Fig. 2 Examples of current EU hazard labels

Fig. 1 Scientist working safely

Fig. 4 Pipetting safely

Fig. 3 Safety goggles

The Health and Safety Authority is the national body in Ireland 
with responsibility for securing safety and health at work. It is an 
independent body operating under the Safety, Health and 
Welfare at Work Act, 2005 (SHWW Act) and has overall 
responsibility for the administration and enforcement of 
occupational safety and health and dangerous chemicals 
legislation in Irish workplaces. The Authority monitors 
compliance with the relevant legislation and can take 
enforcement action, including prosecutions, where appropriate. 
The key objective of the Authority is to make workplace safety, 
health and welfare an integral part of doing business in every 
workplace in Ireland.  

The principal functions of the Authority are to promote workplace 
safety, health and welfare, to provide information and expert 
advice to employers, employees and the self-employed, to 
propose new regulations, guidelines and policies and to monitor 
and enforce compliance with occupational safety and health 
and chemical legislation. It employs over 200 people who work 
in eight locations throughout the country. 

The Authority is responsible for national compliance with 
legislation intended to protect workers from the potential harmful 
effects of certain hazards:

•  Chemical: The Chemicals Act, 2008, Registration, Evaluation 
and Authorisation of Chemicals (REACH); Classification, 
Packaging, Labelling of Dangerous Substances and 
Preparations (CPL) and Chemical Agents Regulations.

•  Biological: Biological Agents Regulations.

•  Physical: Noise, Vibrations, Safety, Health and Welfare at 
Work (General Application) Regulations.

You can find out more about the work of the Health and 
Safety Authority at www.hsa.ie or www.sta.ie
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Biological hazards
Biological agents are widely found in the natural environment. They 
include bacteria, viruses, fungi (yeasts and moulds) and parasites. 
Some of these agents are harmless to people whilst others have 
potential to cause ill health. Measles, mumps and ebola are caused  
by viruses.

An allergic reaction may occur as a result of exposure to a biological 
agent or substances such as enzymes that it produces. 

The most common causes of laboratory-acquired infections are:

• oral aspiration through contact with Petri dishes containing 
biological agents 

• contact with infectious plant or animal material.

Other common causes of infection include cuts or scratches from 
contaminated glassware, cuts from dissecting instruments, spilling or 
dropping bacterial cultures, and airborne contaminants entering the 
body through the respiratory tract. 

Safety guidelines in biology
The following control measures briefly outline ways of preventing 
accidents when exposed to potentially infectious biological materials:

• Inform the teacher if you have 
particular allergies. 

• Do not swallow any biological 
material – inform your teacher if you 
think you have ingested any 
biological material.

• Do not place a pipette in your mouth.
• Wear gloves when directed.
• Disinfect the worktop/bench before 

and after working with micro-
organisms.

• Ensure dissection specimens are 
properly secured to the worktop 
while dissecting. 

• Disposal of potentially infectious biological material (plant or animal 
material or micro-organisms) is the responsibility of the teacher. 

• Wash, dry and sterilise (if appropriate) equipment after use in the 
biology laboratory or when directed.

Physical hazards
A physical hazard is a hazard that may have the potential to cause 
physical harm or physical injury e.g. fire, gas cylinders, lifting/pulling/
holding a heavy load or exposure to sources of energy (noise, vibration, 
radiation from welding, and extremes in temperature and pressure).

Safety guidelines for physical hazards
The following control measures are ways of preventing accidents:

• Wear eye protection when instructed especially whilst working with 
compressed gases.

• Broken glass can cause serious injury; secure all glassware with 
clamps under direction of a teacher and do not over-tighten.

•	 Always use the appropriate size of bung for the glassware you  
are using.

•	 Always handle hot test tubes or glassware with tongs. 
• If you are heating something at your bench, do not leave it 

unsupervised.

The current EU Classification and Labelling system will be eventually 
replaced by a globally harmonised system. 

Current EU Classification and Labelling system 

Substance: Ethanol 
EC Number: 200-

578-6

Substance: Hydrochloric acid ≥25%
EC Number: 231-595-7

Symbol of Danger Symbol of Danger

                                       

Indicator of Danger Indicator of Danger

Flammable Corrosive

Risk phrases Risk phrases

R11 Flammable R34 Causes burns
R37 Irritating to respiratory system

Safety phrases Safety phrases

S2 Keep out of reach of 
children. 

S7 Keep container tightly 
closed.

S16 Keep away from 
sources of ignition – no 
smoking.

S1/2 Keep locked up and out of the reach of 
children.

S26 In case of contact with eyes, rinse 
immediately with plenty of water and seek 
medical advice.

S45 In case of accident or if you feel unwell, 
seek medical advice immediately (show the 
label where possible).

Safety guidelines in chemistry 
Laboratory accidents may be prevented by observing the following 
control measures:

• Read the hazard label and SDS of chemicals before you use them.
• If no label is present inform the teacher immediately.
• Remain alert when working with chemicals. 
• Never taste or inhale (sniff or smell the vapours) laboratory 

chemicals.
• Wear eye protection when 

instructed to do so.
• Wear gloves when instructed 

to do so.
• Gas should be used only 

under the direction of a 
teacher. 

•	 Always use a Bunsen burner 
in a controlled manner.

• If you smell gas, inform the teacher immediately and do not use gas 
outlets, electrical equipment or naked flames.

• Do not mix chemicals together unless you are directed to do so as 
part of the laboratory procedure.

• Never add water to concentrated acids or bases.
• Follow the SDS for disposal requirements.
• Report any chemical spills to your teacher for safe disposal.
• Do not return chemicals to stock containers unless instructed to do so.

To develop an understanding of science it is necessary to 
explore science by learning through investigation and 
discovery. Learning by doing motivates and develops 
curiosity about the world around us. Practical work in science 
may involve exposure to something that may have the 
potential to cause harm or injury i.e. a hazard. In particular, it 
may involve exposure to any of the following hazards: 

• Chemical e.g. solvents, paints, solvent vapours, waste
•  Biological e.g. medical waste or samples of a micro-organism, virus 

or toxin (from a biological source) 
•  Physical e.g. slips, trips or falls or sources of energy (noise, extremes 

in temperature or pressure)

It is important to know the hazards, to understand the risks (the likelihood 
of causing harm and the severity of that harm if it occurs) and apply 
controls/manage the risks, for example by wearing eye protection in a 
laboratory in which corrosive chemicals are used.

General safety control measures in the 
laboratory
Safety in the school laboratory is everyone’s concern and the aim is to 
ensure that no one gets hurt or becomes ill. The following control 
measures briefly outline ways of preventing accidents: 

• Do not enter the laboratory or use equipment without permission.
• Do not eat or drink in the laboratory.
• Be aware of safety signs and adhere to them.
• In the event of an accident, inform the teacher immediately. 
• Be aware of the location of fire extinguishers/fire blankets; first aid 

box and eye wash station.
• Wear eye protection when instructed. 
•  Long hair should be tied back and dangling jewellery, baggy clothing 

etc. secured.
•  Hands should be washed after laboratory practical work.
•  Do not run; pay attention to where you are going.

Safety control measures for specific hazards  
Understanding hazardous chemicals 
The containers of hazardous chemicals should show the appropriate 
hazard label which gives information about the physical, chemical, 
health and environmental hazards. The current European Union (EU) 
label shows the hazard symbols, the risk phrases (describe the hazard in 
detail) and safety phrases (give appropriate handling advice) (Fig. 2). 
The detail of the hazard label will also be listed in the Safety Data Sheet 
(SDS) for that substance. 

• If a breakage or a spillage occurs inform the teacher as soon 
as it is safe to do so.

• Keep noise levels to a minimum i.e. do not shout when 
equipment is in use.

• Do not operate gas or electrical fittings without permission.

• Electrical fittings and appliances should be secure.

• Do not create any slip or trip hazards.

• Keep floors and access routes clear of trip hazards.

• Report any spills as soon it is safe to do so.

Fig. 2 Examples of current EU hazard labels

Fig. 1 Scientist working safely

Fig. 4 Pipetting safely

Fig. 3 Safety goggles

The Health and Safety Authority is the national body in Ireland 
with responsibility for securing safety and health at work. It is an 
independent body operating under the Safety, Health and 
Welfare at Work Act, 2005 (SHWW Act) and has overall 
responsibility for the administration and enforcement of 
occupational safety and health and dangerous chemicals 
legislation in Irish workplaces. The Authority monitors 
compliance with the relevant legislation and can take 
enforcement action, including prosecutions, where appropriate. 
The key objective of the Authority is to make workplace safety, 
health and welfare an integral part of doing business in every 
workplace in Ireland.  

The principal functions of the Authority are to promote workplace 
safety, health and welfare, to provide information and expert 
advice to employers, employees and the self-employed, to 
propose new regulations, guidelines and policies and to monitor 
and enforce compliance with occupational safety and health 
and chemical legislation. It employs over 200 people who work 
in eight locations throughout the country. 

The Authority is responsible for national compliance with 
legislation intended to protect workers from the potential harmful 
effects of certain hazards:

•  Chemical: The Chemicals Act, 2008, Registration, Evaluation 
and Authorisation of Chemicals (REACH); Classification, 
Packaging, Labelling of Dangerous Substances and 
Preparations (CPL) and Chemical Agents Regulations.

•  Biological: Biological Agents Regulations.

•  Physical: Noise, Vibrations, Safety, Health and Welfare at 
Work (General Application) Regulations.

You can find out more about the work of the Health and 
Safety Authority at www.hsa.ie or www.sta.ie
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Biological hazards
Biological agents are widely found in the natural environment. They 
include bacteria, viruses, fungi (yeasts and moulds) and parasites. 
Some of these agents are harmless to people whilst others have 
potential to cause ill health. Measles, mumps and ebola are caused  
by viruses.

An allergic reaction may occur as a result of exposure to a biological 
agent or substances such as enzymes that it produces. 

The most common causes of laboratory-acquired infections are:

• oral aspiration through contact with Petri dishes containing 
biological agents 

• contact with infectious plant or animal material.

Other common causes of infection include cuts or scratches from 
contaminated glassware, cuts from dissecting instruments, spilling or 
dropping bacterial cultures, and airborne contaminants entering the 
body through the respiratory tract. 

Safety guidelines in biology
The following control measures briefly outline ways of preventing 
accidents when exposed to potentially infectious biological materials:

• Inform the teacher if you have 
particular allergies. 

• Do not swallow any biological 
material – inform your teacher if you 
think you have ingested any 
biological material.

• Do not place a pipette in your mouth.
• Wear gloves when directed.
• Disinfect the worktop/bench before 

and after working with micro-
organisms.

• Ensure dissection specimens are 
properly secured to the worktop 
while dissecting. 

• Disposal of potentially infectious biological material (plant or animal 
material or micro-organisms) is the responsibility of the teacher. 

• Wash, dry and sterilise (if appropriate) equipment after use in the 
biology laboratory or when directed.

Physical hazards
A physical hazard is a hazard that may have the potential to cause 
physical harm or physical injury e.g. fire, gas cylinders, lifting/pulling/
holding a heavy load or exposure to sources of energy (noise, vibration, 
radiation from welding, and extremes in temperature and pressure).

Safety guidelines for physical hazards
The following control measures are ways of preventing accidents:

• Wear eye protection when instructed especially whilst working with 
compressed gases.

• Broken glass can cause serious injury; secure all glassware with 
clamps under direction of a teacher and do not over-tighten.

•	 Always use the appropriate size of bung for the glassware you  
are using.

•	 Always handle hot test tubes or glassware with tongs. 
• If you are heating something at your bench, do not leave it 

unsupervised.

The current EU Classification and Labelling system will be eventually 
replaced by a globally harmonised system. 

Current EU Classification and Labelling system 

Substance: Ethanol 
EC Number: 200-

578-6

Substance: Hydrochloric acid ≥25%
EC Number: 231-595-7

Symbol of Danger Symbol of Danger

                                       

Indicator of Danger Indicator of Danger

Flammable Corrosive

Risk phrases Risk phrases

R11 Flammable R34 Causes burns
R37 Irritating to respiratory system

Safety phrases Safety phrases

S2 Keep out of reach of 
children. 

S7 Keep container tightly 
closed.

S16 Keep away from 
sources of ignition – no 
smoking.

S1/2 Keep locked up and out of the reach of 
children.

S26 In case of contact with eyes, rinse 
immediately with plenty of water and seek 
medical advice.

S45 In case of accident or if you feel unwell, 
seek medical advice immediately (show the 
label where possible).

Safety guidelines in chemistry 
Laboratory accidents may be prevented by observing the following 
control measures:

• Read the hazard label and SDS of chemicals before you use them.
• If no label is present inform the teacher immediately.
• Remain alert when working with chemicals. 
• Never taste or inhale (sniff or smell the vapours) laboratory 

chemicals.
• Wear eye protection when 

instructed to do so.
• Wear gloves when instructed 

to do so.
• Gas should be used only 

under the direction of a 
teacher. 

•	 Always use a Bunsen burner 
in a controlled manner.

• If you smell gas, inform the teacher immediately and do not use gas 
outlets, electrical equipment or naked flames.

• Do not mix chemicals together unless you are directed to do so as 
part of the laboratory procedure.

• Never add water to concentrated acids or bases.
• Follow the SDS for disposal requirements.
• Report any chemical spills to your teacher for safe disposal.
• Do not return chemicals to stock containers unless instructed to do so.

To develop an understanding of science it is necessary to 
explore science by learning through investigation and 
discovery. Learning by doing motivates and develops 
curiosity about the world around us. Practical work in science 
may involve exposure to something that may have the 
potential to cause harm or injury i.e. a hazard. In particular, it 
may involve exposure to any of the following hazards: 

• Chemical e.g. solvents, paints, solvent vapours, waste
•  Biological e.g. medical waste or samples of a micro-organism, virus 

or toxin (from a biological source) 
•  Physical e.g. slips, trips or falls or sources of energy (noise, extremes 

in temperature or pressure)

It is important to know the hazards, to understand the risks (the likelihood 
of causing harm and the severity of that harm if it occurs) and apply 
controls/manage the risks, for example by wearing eye protection in a 
laboratory in which corrosive chemicals are used.

General safety control measures in the 
laboratory
Safety in the school laboratory is everyone’s concern and the aim is to 
ensure that no one gets hurt or becomes ill. The following control 
measures briefly outline ways of preventing accidents: 

• Do not enter the laboratory or use equipment without permission.
• Do not eat or drink in the laboratory.
• Be aware of safety signs and adhere to them.
• In the event of an accident, inform the teacher immediately. 
• Be aware of the location of fire extinguishers/fire blankets; first aid 

box and eye wash station.
• Wear eye protection when instructed. 
•  Long hair should be tied back and dangling jewellery, baggy clothing 

etc. secured.
•  Hands should be washed after laboratory practical work.
•  Do not run; pay attention to where you are going.

Safety control measures for specific hazards  
Understanding hazardous chemicals 
The containers of hazardous chemicals should show the appropriate 
hazard label which gives information about the physical, chemical, 
health and environmental hazards. The current European Union (EU) 
label shows the hazard symbols, the risk phrases (describe the hazard in 
detail) and safety phrases (give appropriate handling advice) (Fig. 2). 
The detail of the hazard label will also be listed in the Safety Data Sheet 
(SDS) for that substance. 

• If a breakage or a spillage occurs inform the teacher as soon 
as it is safe to do so.

• Keep noise levels to a minimum i.e. do not shout when 
equipment is in use.

• Do not operate gas or electrical fittings without permission.

• Electrical fittings and appliances should be secure.

• Do not create any slip or trip hazards.

• Keep floors and access routes clear of trip hazards.

• Report any spills as soon it is safe to do so.

Fig. 2 Examples of current EU hazard labels

Fig. 1 Scientist working safely

Fig. 4 Pipetting safely

Fig. 3 Safety goggles

The Health and Safety Authority is the national body in Ireland 
with responsibility for securing safety and health at work. It is an 
independent body operating under the Safety, Health and 
Welfare at Work Act, 2005 (SHWW Act) and has overall 
responsibility for the administration and enforcement of 
occupational safety and health and dangerous chemicals 
legislation in Irish workplaces. The Authority monitors 
compliance with the relevant legislation and can take 
enforcement action, including prosecutions, where appropriate. 
The key objective of the Authority is to make workplace safety, 
health and welfare an integral part of doing business in every 
workplace in Ireland.  

The principal functions of the Authority are to promote workplace 
safety, health and welfare, to provide information and expert 
advice to employers, employees and the self-employed, to 
propose new regulations, guidelines and policies and to monitor 
and enforce compliance with occupational safety and health 
and chemical legislation. It employs over 200 people who work 
in eight locations throughout the country. 

The Authority is responsible for national compliance with 
legislation intended to protect workers from the potential harmful 
effects of certain hazards:

•  Chemical: The Chemicals Act, 2008, Registration, Evaluation 
and Authorisation of Chemicals (REACH); Classification, 
Packaging, Labelling of Dangerous Substances and 
Preparations (CPL) and Chemical Agents Regulations.

•  Biological: Biological Agents Regulations.

•  Physical: Noise, Vibrations, Safety, Health and Welfare at 
Work (General Application) Regulations.

You can find out more about the work of the Health and 
Safety Authority at www.hsa.ie or www.sta.ie
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Biological hazards
Biological agents are widely found in the natural environment. They 
include bacteria, viruses, fungi (yeasts and moulds) and parasites. 
Some of these agents are harmless to people whilst others have 
potential to cause ill health. Measles, mumps and ebola are caused  
by viruses.

An allergic reaction may occur as a result of exposure to a biological 
agent or substances such as enzymes that it produces. 

The most common causes of laboratory-acquired infections are:

• oral aspiration through contact with Petri dishes containing 
biological agents 

• contact with infectious plant or animal material.

Other common causes of infection include cuts or scratches from 
contaminated glassware, cuts from dissecting instruments, spilling or 
dropping bacterial cultures, and airborne contaminants entering the 
body through the respiratory tract. 

Safety guidelines in biology
The following control measures briefly outline ways of preventing 
accidents when exposed to potentially infectious biological materials:

• Inform the teacher if you have 
particular allergies. 

• Do not swallow any biological 
material – inform your teacher if you 
think you have ingested any 
biological material.

• Do not place a pipette in your mouth.
• Wear gloves when directed.
• Disinfect the worktop/bench before 

and after working with micro-
organisms.

• Ensure dissection specimens are 
properly secured to the worktop 
while dissecting. 

• Disposal of potentially infectious biological material (plant or animal 
material or micro-organisms) is the responsibility of the teacher. 

• Wash, dry and sterilise (if appropriate) equipment after use in the 
biology laboratory or when directed.

Physical hazards
A physical hazard is a hazard that may have the potential to cause 
physical harm or physical injury e.g. fire, gas cylinders, lifting/pulling/
holding a heavy load or exposure to sources of energy (noise, vibration, 
radiation from welding, and extremes in temperature and pressure).

Safety guidelines for physical hazards
The following control measures are ways of preventing accidents:

• Wear eye protection when instructed especially whilst working with 
compressed gases.

• Broken glass can cause serious injury; secure all glassware with 
clamps under direction of a teacher and do not over-tighten.

•	 Always use the appropriate size of bung for the glassware you  
are using.

•	 Always handle hot test tubes or glassware with tongs. 
• If you are heating something at your bench, do not leave it 

unsupervised.

The current EU Classification and Labelling system will be eventually 
replaced by a globally harmonised system. 

Current EU Classification and Labelling system 

Substance: Ethanol 
EC Number: 200-

578-6

Substance: Hydrochloric acid ≥25%
EC Number: 231-595-7

Symbol of Danger Symbol of Danger

                                       

Indicator of Danger Indicator of Danger

Flammable Corrosive

Risk phrases Risk phrases

R11 Flammable R34 Causes burns
R37 Irritating to respiratory system

Safety phrases Safety phrases

S2 Keep out of reach of 
children. 

S7 Keep container tightly 
closed.

S16 Keep away from 
sources of ignition – no 
smoking.

S1/2 Keep locked up and out of the reach of 
children.

S26 In case of contact with eyes, rinse 
immediately with plenty of water and seek 
medical advice.

S45 In case of accident or if you feel unwell, 
seek medical advice immediately (show the 
label where possible).

Safety guidelines in chemistry 
Laboratory accidents may be prevented by observing the following 
control measures:

• Read the hazard label and SDS of chemicals before you use them.
• If no label is present inform the teacher immediately.
• Remain alert when working with chemicals. 
• Never taste or inhale (sniff or smell the vapours) laboratory 

chemicals.
• Wear eye protection when 

instructed to do so.
• Wear gloves when instructed 

to do so.
• Gas should be used only 

under the direction of a 
teacher. 

•	 Always use a Bunsen burner 
in a controlled manner.

• If you smell gas, inform the teacher immediately and do not use gas 
outlets, electrical equipment or naked flames.

• Do not mix chemicals together unless you are directed to do so as 
part of the laboratory procedure.

• Never add water to concentrated acids or bases.
• Follow the SDS for disposal requirements.
• Report any chemical spills to your teacher for safe disposal.
• Do not return chemicals to stock containers unless instructed to do so.

To develop an understanding of science it is necessary to 
explore science by learning through investigation and 
discovery. Learning by doing motivates and develops 
curiosity about the world around us. Practical work in science 
may involve exposure to something that may have the 
potential to cause harm or injury i.e. a hazard. In particular, it 
may involve exposure to any of the following hazards: 

• Chemical e.g. solvents, paints, solvent vapours, waste
•  Biological e.g. medical waste or samples of a micro-organism, virus 

or toxin (from a biological source) 
•  Physical e.g. slips, trips or falls or sources of energy (noise, extremes 

in temperature or pressure)

It is important to know the hazards, to understand the risks (the likelihood 
of causing harm and the severity of that harm if it occurs) and apply 
controls/manage the risks, for example by wearing eye protection in a 
laboratory in which corrosive chemicals are used.

General safety control measures in the 
laboratory
Safety in the school laboratory is everyone’s concern and the aim is to 
ensure that no one gets hurt or becomes ill. The following control 
measures briefly outline ways of preventing accidents: 

• Do not enter the laboratory or use equipment without permission.
• Do not eat or drink in the laboratory.
• Be aware of safety signs and adhere to them.
• In the event of an accident, inform the teacher immediately. 
• Be aware of the location of fire extinguishers/fire blankets; first aid 

box and eye wash station.
• Wear eye protection when instructed. 
•  Long hair should be tied back and dangling jewellery, baggy clothing 

etc. secured.
•  Hands should be washed after laboratory practical work.
•  Do not run; pay attention to where you are going.

Safety control measures for specific hazards  
Understanding hazardous chemicals 
The containers of hazardous chemicals should show the appropriate 
hazard label which gives information about the physical, chemical, 
health and environmental hazards. The current European Union (EU) 
label shows the hazard symbols, the risk phrases (describe the hazard in 
detail) and safety phrases (give appropriate handling advice) (Fig. 2). 
The detail of the hazard label will also be listed in the Safety Data Sheet 
(SDS) for that substance. 

• If a breakage or a spillage occurs inform the teacher as soon 
as it is safe to do so.

• Keep noise levels to a minimum i.e. do not shout when 
equipment is in use.

• Do not operate gas or electrical fittings without permission.

• Electrical fittings and appliances should be secure.

• Do not create any slip or trip hazards.

• Keep floors and access routes clear of trip hazards.

• Report any spills as soon it is safe to do so.

Fig. 2 Examples of current EU hazard labels

Fig. 1 Scientist working safely

Fig. 4 Pipetting safely

Fig. 3 Safety goggles

The Health and Safety Authority is the national body in Ireland 
with responsibility for securing safety and health at work. It is an 
independent body operating under the Safety, Health and 
Welfare at Work Act, 2005 (SHWW Act) and has overall 
responsibility for the administration and enforcement of 
occupational safety and health and dangerous chemicals 
legislation in Irish workplaces. The Authority monitors 
compliance with the relevant legislation and can take 
enforcement action, including prosecutions, where appropriate. 
The key objective of the Authority is to make workplace safety, 
health and welfare an integral part of doing business in every 
workplace in Ireland.  

The principal functions of the Authority are to promote workplace 
safety, health and welfare, to provide information and expert 
advice to employers, employees and the self-employed, to 
propose new regulations, guidelines and policies and to monitor 
and enforce compliance with occupational safety and health 
and chemical legislation. It employs over 200 people who work 
in eight locations throughout the country. 

The Authority is responsible for national compliance with 
legislation intended to protect workers from the potential harmful 
effects of certain hazards:

•  Chemical: The Chemicals Act, 2008, Registration, Evaluation 
and Authorisation of Chemicals (REACH); Classification, 
Packaging, Labelling of Dangerous Substances and 
Preparations (CPL) and Chemical Agents Regulations.

•  Biological: Biological Agents Regulations.

•  Physical: Noise, Vibrations, Safety, Health and Welfare at 
Work (General Application) Regulations.

You can find out more about the work of the Health and 
Safety Authority at www.hsa.ie or www.sta.ie
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Biological hazards
Biological agents are widely found in the natural environment. They 
include bacteria, viruses, fungi (yeasts and moulds) and parasites. 
Some of these agents are harmless to people whilst others have 
potential to cause ill health. Measles, mumps and ebola are caused  
by viruses.

An allergic reaction may occur as a result of exposure to a biological 
agent or substances such as enzymes that it produces. 

The most common causes of laboratory-acquired infections are:

• oral aspiration through contact with Petri dishes containing 
biological agents 

• contact with infectious plant or animal material.

Other common causes of infection include cuts or scratches from 
contaminated glassware, cuts from dissecting instruments, spilling or 
dropping bacterial cultures, and airborne contaminants entering the 
body through the respiratory tract. 

Safety guidelines in biology
The following control measures briefly outline ways of preventing 
accidents when exposed to potentially infectious biological materials:

• Inform the teacher if you have 
particular allergies. 

• Do not swallow any biological 
material – inform your teacher if you 
think you have ingested any 
biological material.

• Do not place a pipette in your mouth.
• Wear gloves when directed.
• Disinfect the worktop/bench before 

and after working with micro-
organisms.

• Ensure dissection specimens are 
properly secured to the worktop 
while dissecting. 

• Disposal of potentially infectious biological material (plant or animal 
material or micro-organisms) is the responsibility of the teacher. 

• Wash, dry and sterilise (if appropriate) equipment after use in the 
biology laboratory or when directed.

Physical hazards
A physical hazard is a hazard that may have the potential to cause 
physical harm or physical injury e.g. fire, gas cylinders, lifting/pulling/
holding a heavy load or exposure to sources of energy (noise, vibration, 
radiation from welding, and extremes in temperature and pressure).

Safety guidelines for physical hazards
The following control measures are ways of preventing accidents:

• Wear eye protection when instructed especially whilst working with 
compressed gases.

• Broken glass can cause serious injury; secure all glassware with 
clamps under direction of a teacher and do not over-tighten.

•	 Always use the appropriate size of bung for the glassware you  
are using.

•	 Always handle hot test tubes or glassware with tongs. 
• If you are heating something at your bench, do not leave it 

unsupervised.

The current EU Classification and Labelling system will be eventually 
replaced by a globally harmonised system. 

Current EU Classification and Labelling system 

Substance: Ethanol 
EC Number: 200-

578-6

Substance: Hydrochloric acid ≥25%
EC Number: 231-595-7

Symbol of Danger Symbol of Danger

                                       

Indicator of Danger Indicator of Danger

Flammable Corrosive

Risk phrases Risk phrases

R11 Flammable R34 Causes burns
R37 Irritating to respiratory system

Safety phrases Safety phrases

S2 Keep out of reach of 
children. 

S7 Keep container tightly 
closed.

S16 Keep away from 
sources of ignition – no 
smoking.

S1/2 Keep locked up and out of the reach of 
children.

S26 In case of contact with eyes, rinse 
immediately with plenty of water and seek 
medical advice.

S45 In case of accident or if you feel unwell, 
seek medical advice immediately (show the 
label where possible).

Safety guidelines in chemistry 
Laboratory accidents may be prevented by observing the following 
control measures:

• Read the hazard label and SDS of chemicals before you use them.
• If no label is present inform the teacher immediately.
• Remain alert when working with chemicals. 
• Never taste or inhale (sniff or smell the vapours) laboratory 

chemicals.
• Wear eye protection when 

instructed to do so.
• Wear gloves when instructed 

to do so.
• Gas should be used only 

under the direction of a 
teacher. 

•	 Always use a Bunsen burner 
in a controlled manner.

• If you smell gas, inform the teacher immediately and do not use gas 
outlets, electrical equipment or naked flames.

• Do not mix chemicals together unless you are directed to do so as 
part of the laboratory procedure.

• Never add water to concentrated acids or bases.
• Follow the SDS for disposal requirements.
• Report any chemical spills to your teacher for safe disposal.
• Do not return chemicals to stock containers unless instructed to do so.

To develop an understanding of science it is necessary to 
explore science by learning through investigation and 
discovery. Learning by doing motivates and develops 
curiosity about the world around us. Practical work in science 
may involve exposure to something that may have the 
potential to cause harm or injury i.e. a hazard. In particular, it 
may involve exposure to any of the following hazards: 

• Chemical e.g. solvents, paints, solvent vapours, waste
•  Biological e.g. medical waste or samples of a micro-organism, virus 

or toxin (from a biological source) 
•  Physical e.g. slips, trips or falls or sources of energy (noise, extremes 

in temperature or pressure)

It is important to know the hazards, to understand the risks (the likelihood 
of causing harm and the severity of that harm if it occurs) and apply 
controls/manage the risks, for example by wearing eye protection in a 
laboratory in which corrosive chemicals are used.

General safety control measures in the 
laboratory
Safety in the school laboratory is everyone’s concern and the aim is to 
ensure that no one gets hurt or becomes ill. The following control 
measures briefly outline ways of preventing accidents: 

• Do not enter the laboratory or use equipment without permission.
• Do not eat or drink in the laboratory.
• Be aware of safety signs and adhere to them.
• In the event of an accident, inform the teacher immediately. 
• Be aware of the location of fire extinguishers/fire blankets; first aid 

box and eye wash station.
• Wear eye protection when instructed. 
•  Long hair should be tied back and dangling jewellery, baggy clothing 

etc. secured.
•  Hands should be washed after laboratory practical work.
•  Do not run; pay attention to where you are going.

Safety control measures for specific hazards  
Understanding hazardous chemicals 
The containers of hazardous chemicals should show the appropriate 
hazard label which gives information about the physical, chemical, 
health and environmental hazards. The current European Union (EU) 
label shows the hazard symbols, the risk phrases (describe the hazard in 
detail) and safety phrases (give appropriate handling advice) (Fig. 2). 
The detail of the hazard label will also be listed in the Safety Data Sheet 
(SDS) for that substance. 

• If a breakage or a spillage occurs inform the teacher as soon 
as it is safe to do so.

• Keep noise levels to a minimum i.e. do not shout when 
equipment is in use.

• Do not operate gas or electrical fittings without permission.

• Electrical fittings and appliances should be secure.

• Do not create any slip or trip hazards.

• Keep floors and access routes clear of trip hazards.

• Report any spills as soon it is safe to do so.

Fig. 2 Examples of current EU hazard labels

Fig. 1 Scientist working safely

Fig. 4 Pipetting safely

Fig. 3 Safety goggles

The Health and Safety Authority is the national body in Ireland 
with responsibility for securing safety and health at work. It is an 
independent body operating under the Safety, Health and 
Welfare at Work Act, 2005 (SHWW Act) and has overall 
responsibility for the administration and enforcement of 
occupational safety and health and dangerous chemicals 
legislation in Irish workplaces. The Authority monitors 
compliance with the relevant legislation and can take 
enforcement action, including prosecutions, where appropriate. 
The key objective of the Authority is to make workplace safety, 
health and welfare an integral part of doing business in every 
workplace in Ireland.  

The principal functions of the Authority are to promote workplace 
safety, health and welfare, to provide information and expert 
advice to employers, employees and the self-employed, to 
propose new regulations, guidelines and policies and to monitor 
and enforce compliance with occupational safety and health 
and chemical legislation. It employs over 200 people who work 
in eight locations throughout the country. 

The Authority is responsible for national compliance with 
legislation intended to protect workers from the potential harmful 
effects of certain hazards:

•  Chemical: The Chemicals Act, 2008, Registration, Evaluation 
and Authorisation of Chemicals (REACH); Classification, 
Packaging, Labelling of Dangerous Substances and 
Preparations (CPL) and Chemical Agents Regulations.

•  Biological: Biological Agents Regulations.

•  Physical: Noise, Vibrations, Safety, Health and Welfare at 
Work (General Application) Regulations.

You can find out more about the work of the Health and 
Safety Authority at www.hsa.ie or www.sta.ie
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Biographical Notes

Karen Wetterhahn (1949–1997) 
Wetterhahn was a well known research chemist at Dartmouth College. 
She was a world expert on heavy metals and how they can cause cancer. 
On August 14 1996 while working on an organic mercury compound 
dimethylmercury she spilled a drop on her latex glove. Knowing that the 
dimethylmercury was highly toxic she cleaned it up quickly and told her 
colleagues.

What nobody knew however was that the compound was so soluble that it 
permeated the glove instantly and penetrated her skin. Five months later 
her speech became slurred and her walking was affected. By the time she 
connected the spill in the lab with the damage spreading through her brain 
there was nothing that could be done to help her. She was admitted to 
hospital where it was discovered that her blood mercury levels had risen 
to 4,000 micrograms per litre which is 20 times the toxic threshold. Despite 
receiving aggressive chelation therapy her condition deteriorated. Her 
vision narrowed and she lost her hearing and speech. In June she fell into 
a coma and died, less than a year after the initial exposure.

Edward Jenner (1749–1823)
Edward Jenner, an English scientist, is famous for developing a vaccine 
against smallpox. Smallpox was widespread in the 18th century with 60% 
of the population contracting the disease and 20% of the people dying 
from it. Jenner realised that those who contracted cowpox, the less virulent 
strain of the disease, were immune to smallpox. He first noticed that 
milkmaids did not generally get smallpox. Jenner thought that the pus in 
the blisters that the milkmaids received 
from cowpox served to protect them from 
contracting smallpox. Jenner tested his 
hypothesis by inoculating an eight year 
old boy with the pus from a blister 
provided by a milkmaid who had 
contracted cowpox. 

This was dangerous for the young boy. 
Today such practise would be deemed 
unethical and even criminal. Thankfully 
Jenner’s experiment was successful.  

In 1979 after widespread vaccinations, 
the World Health Organisation declared 
that smallpox had been eradicated.

Syllabus References

Leaving Certificate Biology

Introduction (p.3): Teachers are encouraged to develop positive 
attitudes and approaches to safety in the range of activities encountered 
and to ensure an awareness of the values of creating a safe working 
environment.

3.1.5 Precautions when working with micro-organisms. Asepsis and 
sterility: definition of each term as applied to living organisms. 
Containment and disposal

Leaving Certificate Chemistry

Practical Work (p.3): In all experimental work, safety should be a major 
concern. Safety equipment e.g. fume cupboards, safety glasses should 
be used where appropriate.

Learning outcomes

On completion of this lesson students should be able to:

• understand key concepts and terminology of health and safety

• identify the hazards present in the school laboratory

• assess the risks associated with specific hazards

• know the main control measures required to prevent accidents to 
oneself and to others

• appreciate that human behaviour is a contributory factor in accident 
prevention

• know where to source and access relevant information.

Student Activities

Estimate the cost of safety equipment in the laboratory. Consult a 
science supply catalogue to find out the actual prices.

Conduct a survey in school on where and why science accidents occur. 
Present the results of the lab safety survey and offer possible solutions 
to the problem. 

Illustrate the control measures of laboratory safety on posters identifying 
areas where fire extinguishers and fire blankets should be kept, where 
shower and eyewash stations should be located and where windows, 
doors and exits should be located.

True/False question
a) Do not wear safety goggles when working with chemicals. T F

b) If you do not understand an experiment you should  
try several methods until something works. T F

c) Horseplay or practical jokes in the laboratory can lead  
to serious accidents. T F

d) If you are injured in the laboratory (cut, burn etc.) you  
should tell the teacher immediately. T F

e) When you finish working always wash your hands  
thoroughly with soap and water. T F

f) Eating and drinking in the laboratory is allowed. T F

g) Dispose of waste material as instructed by the teacher. T F

h) Long hair must be tied back while working in the laboratory. T F

i) Always read the hazard label before working with chemicals. T F

j) Some chemicals used in the school laboratory are hazardous. T F

k) An SDS is supplied with each hazardous chemical. T F

l) Disinfect bench before and after working with micro-organisms. T F

Check your answers to these questions on www.sta.ieGeneral Learning Points

• Safety in the school laboratory is needed to protect oneself and 
others.

• Laboratory control measures are put in place to prevent accidents 
from occurring or reoccurring.

• A hazard is the potential of something to cause harm to people or 
the environment.

• In the school laboratory there are three specific types of hazards: 
chemical, biological and physical.

• Gas, glassware and hazardous substances are vital components of 
laboratory experiments and should be used with care.

• Hazard symbols give us information about the properties of a 
substance.

• Increased awareness should help to prevent accidents.

Did you know

School laboratory safety

When students work in the school laboratory they are developing the 
basic training and skills that are used by researchers/scientists in their 
everyday workplace. Laboratories are potentially dangerous work 
environments, often containing a variety of toxic, flammable or corrosive 
substances. Potentially infectious or pathogenic organisms are 
sometimes handled during research. With the proper training, controls 
and administrative precautions, the hazards can be identified and the 
risks assessed and minimised. Accidents may result from a variety of 
causes e.g. inadequate procedures, insufficient care, lack of  
preparation or poor training etc.

Accident prevention is imperative for any proactive health and safety 
programme. However, following an accident, an investigation may be 
undertaken in order to examine the causes, to perform a lessons 
learned and to prevent future accidents.

Manual handling

About one third of all reported workplace accidents relate to manual 
handling – lifting or moving heavy loads without appropriate procedures 
or equipment. Even light loads can cause injury if, for example, they are 
lifted in such a way as to place excessive stress on the back. 

Lifting a heavy object from the ground requires particular care. We tend 
to bend down to pick light objects off the ground. This in itself places 
considerable stress on the vertebral column. If a heavier object is lifted 
in this way the stress may damage one of the intervertebral cartilage 
disks; the result is commonly referred to as a ‘slipped disk’. The risk of 
such injury is greater if the lifting is accompanied by turning of twisting. 
Apart from being very painful and debilitating such injury is slow to heal 
and in some cases causes permanent damage.

Lifting an object that is relatively light but which is large or of awkward 
shape can result in injury; if an object’s centre of gravity is far from the 
person lifting it, excessive pressure may be placed on the vertebrae.

If at all possible you should keep your back straight when lifting heavy 
loads. The best advice is to bend your knees rather than your back.

Simple questions

Before lifting or moving an unusually heavy or awkward load consider 
the following questions:

• Do I know how heavy it is?
• Does it have handles and if not how can I grip it?
• How should I grasp it with the minimum of bending?
• Are there any objects in my way?
• Do I need assistance?
• Am I sufficiently trained for this activity?
• Do I need advice?

Employers

Controlling risk means reducing the risk of injury because in many 
cases it is not practical to eliminate the hazard. 

Employers should carry out a risk assessment for every activity that 
occurs in the work place. To do this all hazards must first be identified. 
The risks that arise from each hazard should be assessed and ways to 
eliminate or minimise these risks should be decided, circulated/posted 
and implemented. 

Revise the terms

Can you recall the meaning of the following terms? Reviewing 
the terminology is a powerful aid to recall and retention. 

allergic reaction, biological agent, bung, compressed gas, concentrated 
acid, contaminant, corrosive, ebola, experiment, friable, hazard label, 
hazard, hazard symbol, micro organism, oral aspiration, parasite, 
precaution, protection, respiratory tract, risk, risk phrase, Safety Data 
Sheet (SDS), safety phrase, sterilise.

Check the Glossary of Terms for this lesson at www.sta.ie

Edward JennerExamination Questions

2006 Leaving Certificate Ordinary Level
State two ways in which safety can be promoted at a chemical plant. 

Other sample questions 
Practical work in science can involve exposure to chemical, 1. 
biological or physical hazards. Explain each of these hazards 
giving examples and discuss possible precautions that could be 
taken when working with them.

Discuss the general safety measures that must be taken when in 2. 
the lab and explain why caution is necessary.

Distinguish between hazards and risks. With regard to two of the 3. 
following describe the associated hazards and describe how they 
should be disposed of: acids, alkalis, oxidising agents, heavy 
metal salts.

For further examples of past questions check www.sta.ie



N
 

I 

D
 

N
 

A
 SCIENCE     TECHNOLOGY 
  ACTION SECOND EDITION N

 
I 

D
 

N
 

A
 SCIENCE     TECHNOLOGY 
 ACTION FOURTH EDITION

Safety in       School Laboratoryth
e

Biological hazards
Biological agents are widely found in the natural environment. They 
include bacteria, viruses, fungi (yeasts and moulds) and parasites. 
Some of these agents are harmless to people whilst others have 
potential to cause ill health. Measles, mumps and ebola are caused  
by viruses.

An allergic reaction may occur as a result of exposure to a biological 
agent or substances such as enzymes that it produces. 

The most common causes of laboratory-acquired infections are:

• oral aspiration through contact with Petri dishes containing 
biological agents 

• contact with infectious plant or animal material.

Other common causes of infection include cuts or scratches from 
contaminated glassware, cuts from dissecting instruments, spilling or 
dropping bacterial cultures, and airborne contaminants entering the 
body through the respiratory tract. 

Safety guidelines in biology
The following control measures briefly outline ways of preventing 
accidents when exposed to potentially infectious biological materials:

• Inform the teacher if you have 
particular allergies. 

• Do not swallow any biological 
material – inform your teacher if you 
think you have ingested any 
biological material.

• Do not place a pipette in your mouth.
• Wear gloves when directed.
• Disinfect the worktop/bench before 

and after working with micro-
organisms.

• Ensure dissection specimens are 
properly secured to the worktop 
while dissecting. 

• Disposal of potentially infectious biological material (plant or animal 
material or micro-organisms) is the responsibility of the teacher. 

• Wash, dry and sterilise (if appropriate) equipment after use in the 
biology laboratory or when directed.

Physical hazards
A physical hazard is a hazard that may have the potential to cause 
physical harm or physical injury e.g. fire, gas cylinders, lifting/pulling/
holding a heavy load or exposure to sources of energy (noise, vibration, 
radiation from welding, and extremes in temperature and pressure).

Safety guidelines for physical hazards
The following control measures are ways of preventing accidents:

• Wear eye protection when instructed especially whilst working with 
compressed gases.

• Broken glass can cause serious injury; secure all glassware with 
clamps under direction of a teacher and do not over-tighten.

•	 Always use the appropriate size of bung for the glassware you  
are using.

•	 Always handle hot test tubes or glassware with tongs. 
• If you are heating something at your bench, do not leave it 

unsupervised.

The current EU Classification and Labelling system will be eventually 
replaced by a globally harmonised system. 

Current EU Classification and Labelling system 

Substance: Ethanol 
EC Number: 200-

578-6

Substance: Hydrochloric acid ≥25%
EC Number: 231-595-7

Symbol of Danger Symbol of Danger

                                       

Indicator of Danger Indicator of Danger

Flammable Corrosive

Risk phrases Risk phrases

R11 Flammable R34 Causes burns
R37 Irritating to respiratory system

Safety phrases Safety phrases

S2 Keep out of reach of 
children. 

S7 Keep container tightly 
closed.

S16 Keep away from 
sources of ignition – no 
smoking.

S1/2 Keep locked up and out of the reach of 
children.

S26 In case of contact with eyes, rinse 
immediately with plenty of water and seek 
medical advice.

S45 In case of accident or if you feel unwell, 
seek medical advice immediately (show the 
label where possible).

Safety guidelines in chemistry 
Laboratory accidents may be prevented by observing the following 
control measures:

• Read the hazard label and SDS of chemicals before you use them.
• If no label is present inform the teacher immediately.
• Remain alert when working with chemicals. 
• Never taste or inhale (sniff or smell the vapours) laboratory 

chemicals.
• Wear eye protection when 

instructed to do so.
• Wear gloves when instructed 

to do so.
• Gas should be used only 

under the direction of a 
teacher. 

•	 Always use a Bunsen burner 
in a controlled manner.

• If you smell gas, inform the teacher immediately and do not use gas 
outlets, electrical equipment or naked flames.

• Do not mix chemicals together unless you are directed to do so as 
part of the laboratory procedure.

• Never add water to concentrated acids or bases.
• Follow the SDS for disposal requirements.
• Report any chemical spills to your teacher for safe disposal.
• Do not return chemicals to stock containers unless instructed to do so.

To develop an understanding of science it is necessary to 
explore science by learning through investigation and 
discovery. Learning by doing motivates and develops 
curiosity about the world around us. Practical work in science 
may involve exposure to something that may have the 
potential to cause harm or injury i.e. a hazard. In particular, it 
may involve exposure to any of the following hazards: 

• Chemical e.g. solvents, paints, solvent vapours, waste
•  Biological e.g. medical waste or samples of a micro-organism, virus 

or toxin (from a biological source) 
•  Physical e.g. slips, trips or falls or sources of energy (noise, extremes 

in temperature or pressure)

It is important to know the hazards, to understand the risks (the likelihood 
of causing harm and the severity of that harm if it occurs) and apply 
controls/manage the risks, for example by wearing eye protection in a 
laboratory in which corrosive chemicals are used.

General safety control measures in the 
laboratory
Safety in the school laboratory is everyone’s concern and the aim is to 
ensure that no one gets hurt or becomes ill. The following control 
measures briefly outline ways of preventing accidents: 

• Do not enter the laboratory or use equipment without permission.
• Do not eat or drink in the laboratory.
• Be aware of safety signs and adhere to them.
• In the event of an accident, inform the teacher immediately. 
• Be aware of the location of fire extinguishers/fire blankets; first aid 

box and eye wash station.
• Wear eye protection when instructed. 
•  Long hair should be tied back and dangling jewellery, baggy clothing 

etc. secured.
•  Hands should be washed after laboratory practical work.
•  Do not run; pay attention to where you are going.

Safety control measures for specific hazards  
Understanding hazardous chemicals 
The containers of hazardous chemicals should show the appropriate 
hazard label which gives information about the physical, chemical, 
health and environmental hazards. The current European Union (EU) 
label shows the hazard symbols, the risk phrases (describe the hazard in 
detail) and safety phrases (give appropriate handling advice) (Fig. 2). 
The detail of the hazard label will also be listed in the Safety Data Sheet 
(SDS) for that substance. 

• If a breakage or a spillage occurs inform the teacher as soon 
as it is safe to do so.

• Keep noise levels to a minimum i.e. do not shout when 
equipment is in use.

• Do not operate gas or electrical fittings without permission.

• Electrical fittings and appliances should be secure.

• Do not create any slip or trip hazards.

• Keep floors and access routes clear of trip hazards.

• Report any spills as soon it is safe to do so.

Fig. 2 Examples of current EU hazard labels

Fig. 1 Scientist working safely

Fig. 4 Pipetting safely

Fig. 3 Safety goggles

The Health and Safety Authority is the national body in Ireland 
with responsibility for securing safety and health at work. It is an 
independent body operating under the Safety, Health and 
Welfare at Work Act, 2005 (SHWW Act) and has overall 
responsibility for the administration and enforcement of 
occupational safety and health and dangerous chemicals 
legislation in Irish workplaces. The Authority monitors 
compliance with the relevant legislation and can take 
enforcement action, including prosecutions, where appropriate. 
The key objective of the Authority is to make workplace safety, 
health and welfare an integral part of doing business in every 
workplace in Ireland.  

The principal functions of the Authority are to promote workplace 
safety, health and welfare, to provide information and expert 
advice to employers, employees and the self-employed, to 
propose new regulations, guidelines and policies and to monitor 
and enforce compliance with occupational safety and health 
and chemical legislation. It employs over 200 people who work 
in eight locations throughout the country. 

The Authority is responsible for national compliance with 
legislation intended to protect workers from the potential harmful 
effects of certain hazards:

•  Chemical: The Chemicals Act, 2008, Registration, Evaluation 
and Authorisation of Chemicals (REACH); Classification, 
Packaging, Labelling of Dangerous Substances and 
Preparations (CPL) and Chemical Agents Regulations.

•  Biological: Biological Agents Regulations.

•  Physical: Noise, Vibrations, Safety, Health and Welfare at 
Work (General Application) Regulations.

You can find out more about the work of the Health and 
Safety Authority at www.hsa.ie or www.sta.ie
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Biological hazards
Biological agents are widely found in the natural environment. They 
include bacteria, viruses, fungi (yeasts and moulds) and parasites. 
Some of these agents are harmless to people whilst others have 
potential to cause ill health. Measles, mumps and ebola are caused  
by viruses.

An allergic reaction may occur as a result of exposure to a biological 
agent or substances such as enzymes that it produces. 

The most common causes of laboratory-acquired infections are:

• oral aspiration through contact with Petri dishes containing 
biological agents 

• contact with infectious plant or animal material.

Other common causes of infection include cuts or scratches from 
contaminated glassware, cuts from dissecting instruments, spilling or 
dropping bacterial cultures, and airborne contaminants entering the 
body through the respiratory tract. 

Safety guidelines in biology
The following control measures briefly outline ways of preventing 
accidents when exposed to potentially infectious biological materials:

• Inform the teacher if you have 
particular allergies. 

• Do not swallow any biological 
material – inform your teacher if you 
think you have ingested any 
biological material.

• Do not place a pipette in your mouth.
• Wear gloves when directed.
• Disinfect the worktop/bench before 

and after working with micro-
organisms.

• Ensure dissection specimens are 
properly secured to the worktop 
while dissecting. 

• Disposal of potentially infectious biological material (plant or animal 
material or micro-organisms) is the responsibility of the teacher. 

• Wash, dry and sterilise (if appropriate) equipment after use in the 
biology laboratory or when directed.

Physical hazards
A physical hazard is a hazard that may have the potential to cause 
physical harm or physical injury e.g. fire, gas cylinders, lifting/pulling/
holding a heavy load or exposure to sources of energy (noise, vibration, 
radiation from welding, and extremes in temperature and pressure).

Safety guidelines for physical hazards
The following control measures are ways of preventing accidents:

• Wear eye protection when instructed especially whilst working with 
compressed gases.

• Broken glass can cause serious injury; secure all glassware with 
clamps under direction of a teacher and do not over-tighten.

•	 Always use the appropriate size of bung for the glassware you  
are using.

•	 Always handle hot test tubes or glassware with tongs. 
• If you are heating something at your bench, do not leave it 

unsupervised.

The current EU Classification and Labelling system will be eventually 
replaced by a globally harmonised system. 

Current EU Classification and Labelling system 

Substance: Ethanol 
EC Number: 200-

578-6

Substance: Hydrochloric acid ≥25%
EC Number: 231-595-7

Symbol of Danger Symbol of Danger

                                       

Indicator of Danger Indicator of Danger

Flammable Corrosive

Risk phrases Risk phrases

R11 Flammable R34 Causes burns
R37 Irritating to respiratory system

Safety phrases Safety phrases

S2 Keep out of reach of 
children. 

S7 Keep container tightly 
closed.

S16 Keep away from 
sources of ignition – no 
smoking.

S1/2 Keep locked up and out of the reach of 
children.

S26 In case of contact with eyes, rinse 
immediately with plenty of water and seek 
medical advice.

S45 In case of accident or if you feel unwell, 
seek medical advice immediately (show the 
label where possible).

Safety guidelines in chemistry 
Laboratory accidents may be prevented by observing the following 
control measures:

• Read the hazard label and SDS of chemicals before you use them.
• If no label is present inform the teacher immediately.
• Remain alert when working with chemicals. 
• Never taste or inhale (sniff or smell the vapours) laboratory 

chemicals.
• Wear eye protection when 

instructed to do so.
• Wear gloves when instructed 

to do so.
• Gas should be used only 

under the direction of a 
teacher. 

•	 Always use a Bunsen burner 
in a controlled manner.

• If you smell gas, inform the teacher immediately and do not use gas 
outlets, electrical equipment or naked flames.

• Do not mix chemicals together unless you are directed to do so as 
part of the laboratory procedure.

• Never add water to concentrated acids or bases.
• Follow the SDS for disposal requirements.
• Report any chemical spills to your teacher for safe disposal.
• Do not return chemicals to stock containers unless instructed to do so.

To develop an understanding of science it is necessary to 
explore science by learning through investigation and 
discovery. Learning by doing motivates and develops 
curiosity about the world around us. Practical work in science 
may involve exposure to something that may have the 
potential to cause harm or injury i.e. a hazard. In particular, it 
may involve exposure to any of the following hazards: 

• Chemical e.g. solvents, paints, solvent vapours, waste
•  Biological e.g. medical waste or samples of a micro-organism, virus 

or toxin (from a biological source) 
•  Physical e.g. slips, trips or falls or sources of energy (noise, extremes 

in temperature or pressure)

It is important to know the hazards, to understand the risks (the likelihood 
of causing harm and the severity of that harm if it occurs) and apply 
controls/manage the risks, for example by wearing eye protection in a 
laboratory in which corrosive chemicals are used.

General safety control measures in the 
laboratory
Safety in the school laboratory is everyone’s concern and the aim is to 
ensure that no one gets hurt or becomes ill. The following control 
measures briefly outline ways of preventing accidents: 

• Do not enter the laboratory or use equipment without permission.
• Do not eat or drink in the laboratory.
• Be aware of safety signs and adhere to them.
• In the event of an accident, inform the teacher immediately. 
• Be aware of the location of fire extinguishers/fire blankets; first aid 

box and eye wash station.
• Wear eye protection when instructed. 
•  Long hair should be tied back and dangling jewellery, baggy clothing 

etc. secured.
•  Hands should be washed after laboratory practical work.
•  Do not run; pay attention to where you are going.

Safety control measures for specific hazards  
Understanding hazardous chemicals 
The containers of hazardous chemicals should show the appropriate 
hazard label which gives information about the physical, chemical, 
health and environmental hazards. The current European Union (EU) 
label shows the hazard symbols, the risk phrases (describe the hazard in 
detail) and safety phrases (give appropriate handling advice) (Fig. 2). 
The detail of the hazard label will also be listed in the Safety Data Sheet 
(SDS) for that substance. 

• If a breakage or a spillage occurs inform the teacher as soon 
as it is safe to do so.

• Keep noise levels to a minimum i.e. do not shout when 
equipment is in use.

• Do not operate gas or electrical fittings without permission.

• Electrical fittings and appliances should be secure.

• Do not create any slip or trip hazards.

• Keep floors and access routes clear of trip hazards.

• Report any spills as soon it is safe to do so.

Fig. 2 Examples of current EU hazard labels

Fig. 1 Scientist working safely

Fig. 4 Pipetting safely

Fig. 3 Safety goggles

The Health and Safety Authority is the national body in Ireland 
with responsibility for securing safety and health at work. It is an 
independent body operating under the Safety, Health and 
Welfare at Work Act, 2005 (SHWW Act) and has overall 
responsibility for the administration and enforcement of 
occupational safety and health and dangerous chemicals 
legislation in Irish workplaces. The Authority monitors 
compliance with the relevant legislation and can take 
enforcement action, including prosecutions, where appropriate. 
The key objective of the Authority is to make workplace safety, 
health and welfare an integral part of doing business in every 
workplace in Ireland.  

The principal functions of the Authority are to promote workplace 
safety, health and welfare, to provide information and expert 
advice to employers, employees and the self-employed, to 
propose new regulations, guidelines and policies and to monitor 
and enforce compliance with occupational safety and health 
and chemical legislation. It employs over 200 people who work 
in eight locations throughout the country. 

The Authority is responsible for national compliance with 
legislation intended to protect workers from the potential harmful 
effects of certain hazards:

•  Chemical: The Chemicals Act, 2008, Registration, Evaluation 
and Authorisation of Chemicals (REACH); Classification, 
Packaging, Labelling of Dangerous Substances and 
Preparations (CPL) and Chemical Agents Regulations.

•  Biological: Biological Agents Regulations.

•  Physical: Noise, Vibrations, Safety, Health and Welfare at 
Work (General Application) Regulations.

You can find out more about the work of the Health and 
Safety Authority at www.hsa.ie or www.sta.ie
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Biographical Notes

Karen Wetterhahn (1949–1997) 
Wetterhahn was a well known research chemist at Dartmouth College. 
She was a world expert on heavy metals and how they can cause cancer. 
On August 14 1996 while working on an organic mercury compound 
dimethylmercury she spilled a drop on her latex glove. Knowing that the 
dimethylmercury was highly toxic she cleaned it up quickly and told her 
colleagues.

What nobody knew however was that the compound was so soluble that it 
permeated the glove instantly and penetrated her skin. Five months later 
her speech became slurred and her walking was affected. By the time she 
connected the spill in the lab with the damage spreading through her brain 
there was nothing that could be done to help her. She was admitted to 
hospital where it was discovered that her blood mercury levels had risen 
to 4,000 micrograms per litre which is 20 times the toxic threshold. Despite 
receiving aggressive chelation therapy her condition deteriorated. Her 
vision narrowed and she lost her hearing and speech. In June she fell into 
a coma and died, less than a year after the initial exposure.

Edward Jenner (1749–1823)
Edward Jenner, an English scientist, is famous for developing a vaccine 
against smallpox. Smallpox was widespread in the 18th century with 60% 
of the population contracting the disease and 20% of the people dying 
from it. Jenner realised that those who contracted cowpox, the less virulent 
strain of the disease, were immune to smallpox. He first noticed that 
milkmaids did not generally get smallpox. Jenner thought that the pus in 
the blisters that the milkmaids received 
from cowpox served to protect them from 
contracting smallpox. Jenner tested his 
hypothesis by inoculating an eight year 
old boy with the pus from a blister 
provided by a milkmaid who had 
contracted cowpox. 

This was dangerous for the young boy. 
Today such practise would be deemed 
unethical and even criminal. Thankfully 
Jenner’s experiment was successful.  

In 1979 after widespread vaccinations, 
the World Health Organisation declared 
that smallpox had been eradicated.

Syllabus References

Leaving Certificate Biology

Introduction (p.3): Teachers are encouraged to develop positive 
attitudes and approaches to safety in the range of activities encountered 
and to ensure an awareness of the values of creating a safe working 
environment.

3.1.5 Precautions when working with micro-organisms. Asepsis and 
sterility: definition of each term as applied to living organisms. 
Containment and disposal

Leaving Certificate Chemistry

Practical Work (p.3): In all experimental work, safety should be a major 
concern. Safety equipment e.g. fume cupboards, safety glasses should 
be used where appropriate.

Learning outcomes

On completion of this lesson students should be able to:

• understand key concepts and terminology of health and safety

• identify the hazards present in the school laboratory

• assess the risks associated with specific hazards

• know the main control measures required to prevent accidents to 
oneself and to others

• appreciate that human behaviour is a contributory factor in accident 
prevention

• know where to source and access relevant information.

Student Activities

Estimate the cost of safety equipment in the laboratory. Consult a 
science supply catalogue to find out the actual prices.

Conduct a survey in school on where and why science accidents occur. 
Present the results of the lab safety survey and offer possible solutions 
to the problem. 

Illustrate the control measures of laboratory safety on posters identifying 
areas where fire extinguishers and fire blankets should be kept, where 
shower and eyewash stations should be located and where windows, 
doors and exits should be located.

True/False question
a) Do not wear safety goggles when working with chemicals. T F

b) If you do not understand an experiment you should  
try several methods until something works. T F

c) Horseplay or practical jokes in the laboratory can lead  
to serious accidents. T F

d) If you are injured in the laboratory (cut, burn etc.) you  
should tell the teacher immediately. T F

e) When you finish working always wash your hands  
thoroughly with soap and water. T F

f) Eating and drinking in the laboratory is allowed. T F

g) Dispose of waste material as instructed by the teacher. T F

h) Long hair must be tied back while working in the laboratory. T F

i) Always read the hazard label before working with chemicals. T F

j) Some chemicals used in the school laboratory are hazardous. T F

k) An SDS is supplied with each hazardous chemical. T F

l) Disinfect bench before and after working with micro-organisms. T F

Check your answers to these questions on www.sta.ieGeneral Learning Points

• Safety in the school laboratory is needed to protect oneself and 
others.

• Laboratory control measures are put in place to prevent accidents 
from occurring or reoccurring.

• A hazard is the potential of something to cause harm to people or 
the environment.

• In the school laboratory there are three specific types of hazards: 
chemical, biological and physical.

• Gas, glassware and hazardous substances are vital components of 
laboratory experiments and should be used with care.

• Hazard symbols give us information about the properties of a 
substance.

• Increased awareness should help to prevent accidents.

Did you know

School laboratory safety

When students work in the school laboratory they are developing the 
basic training and skills that are used by researchers/scientists in their 
everyday workplace. Laboratories are potentially dangerous work 
environments, often containing a variety of toxic, flammable or corrosive 
substances. Potentially infectious or pathogenic organisms are 
sometimes handled during research. With the proper training, controls 
and administrative precautions, the hazards can be identified and the 
risks assessed and minimised. Accidents may result from a variety of 
causes e.g. inadequate procedures, insufficient care, lack of  
preparation or poor training etc.

Accident prevention is imperative for any proactive health and safety 
programme. However, following an accident, an investigation may be 
undertaken in order to examine the causes, to perform a lessons 
learned and to prevent future accidents.

Manual handling

About one third of all reported workplace accidents relate to manual 
handling – lifting or moving heavy loads without appropriate procedures 
or equipment. Even light loads can cause injury if, for example, they are 
lifted in such a way as to place excessive stress on the back. 

Lifting a heavy object from the ground requires particular care. We tend 
to bend down to pick light objects off the ground. This in itself places 
considerable stress on the vertebral column. If a heavier object is lifted 
in this way the stress may damage one of the intervertebral cartilage 
disks; the result is commonly referred to as a ‘slipped disk’. The risk of 
such injury is greater if the lifting is accompanied by turning of twisting. 
Apart from being very painful and debilitating such injury is slow to heal 
and in some cases causes permanent damage.

Lifting an object that is relatively light but which is large or of awkward 
shape can result in injury; if an object’s centre of gravity is far from the 
person lifting it, excessive pressure may be placed on the vertebrae.

If at all possible you should keep your back straight when lifting heavy 
loads. The best advice is to bend your knees rather than your back.

Simple questions

Before lifting or moving an unusually heavy or awkward load consider 
the following questions:

• Do I know how heavy it is?
• Does it have handles and if not how can I grip it?
• How should I grasp it with the minimum of bending?
• Are there any objects in my way?
• Do I need assistance?
• Am I sufficiently trained for this activity?
• Do I need advice?

Employers

Controlling risk means reducing the risk of injury because in many 
cases it is not practical to eliminate the hazard. 

Employers should carry out a risk assessment for every activity that 
occurs in the work place. To do this all hazards must first be identified. 
The risks that arise from each hazard should be assessed and ways to 
eliminate or minimise these risks should be decided, circulated/posted 
and implemented. 

Revise the terms

Can you recall the meaning of the following terms? Reviewing 
the terminology is a powerful aid to recall and retention. 

allergic reaction, biological agent, bung, compressed gas, concentrated 
acid, contaminant, corrosive, ebola, experiment, friable, hazard label, 
hazard, hazard symbol, micro organism, oral aspiration, parasite, 
precaution, protection, respiratory tract, risk, risk phrase, Safety Data 
Sheet (SDS), safety phrase, sterilise.

Check the Glossary of Terms for this lesson at www.sta.ie

Edward JennerExamination Questions

2006 Leaving Certificate Ordinary Level
State two ways in which safety can be promoted at a chemical plant. 

Other sample questions 
Practical work in science can involve exposure to chemical, 1. 
biological or physical hazards. Explain each of these hazards 
giving examples and discuss possible precautions that could be 
taken when working with them.

Discuss the general safety measures that must be taken when in 2. 
the lab and explain why caution is necessary.

Distinguish between hazards and risks. With regard to two of the 3. 
following describe the associated hazards and describe how they 
should be disposed of: acids, alkalis, oxidising agents, heavy 
metal salts.

For further examples of past questions check www.sta.ie


