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Introduction

 Objectives of Management and Education for Safety and Health

- To safeguard the safety and health of individuals

- To raise awareness of health and safety

↓

It is important for each individual to have a solid sense 

of safety and health.
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I.1 Safety Improvement and Disaster Prevention
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Heinrich's Law and Near-accidents

- A very small risk may lead to casualties in the future.

Do not underestimate the 

significance of everyday

near-accidents!

Heinrich's Law

Fig. I-1-2 Degree and frequency of injury

Severe injury

Mild  injury

300    Accidents without injury

Unsafe behavior  ? 000-

-000 ? Unsafe conditions
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For Disaster Prevention

1. Above all, prevent accidents from happening.

- Individual safety awareness and motivation

- Acquisition of necessary skills and knowledge

- Preparation of manuals

2. In preparation for accidents:

- Keep emergency contact information.

- Protectors/safety guards will minimize damage.
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I.2. Response to Emergencies (Fire/Earthquake)
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Breaking of Fire

 Response to fires

Fire!

(Kaji da!)

1. Inform those around you of the fire (shout loudly).

2. Judge whether you can control the fire.

If not, evacuate (after minimizing the spread of the fire).

If you can, tackle the flames.
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Notes on Evacuating

Follow the lead/instructions of the 

teaching staff, and act calmly.

- Do not use elevators.

- If possible, wet a cloth (e.g., a towel) and 

use it to cover your mouth and nose.

- Check to see if anybody has been left behind.
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Fire Extinguishers

- The type of extinguisher to be used 

depends on the type of fire.

 For every institution in the 

university

↓

All-purpose powder extinguishers 

are provided.

Indication of applicability

White:
General
fires

Yellow:
Oil 
fires

White:
Electrical
fires



Safety Guidance                                        Safety and Health Committee of Hokkaido University

Using Fire Extinguishers

If you have the chance to try using an extinguisher (e.g., a fire 

drill), take advantage of the opportunity.

Aim at the burning 
material, not at the 
flames.

Assume a low 
posture.

(1) Pull out the safety pin.

(2) Aim the nozzle at the base of the fire.

(3) Squeeze the lever.
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Earthquakes

 During an earthquake:

 After the earthquake stops:

- Act calmly.

- Do not use elevators.

- Do not move rashly.

- Be careful of falling objects.
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Routine Preparations for Earthquakes

- Check escape routes.

- Prevent furniture (e.g., shelves and lockers) from toppling.
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Measures against Earthquakes in Chemical Laboratories (1)

 Gas cylinders

It is important to secure cylinders firmly

(the top and bottom should be fastened).

Falling  - - - Articles around cylinders may be squashed.

Gas may leak from cylinders.
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Measures against Earthquakes in Chemical Laboratories (1)

 Chemicals

Secure chemical shelves.

Prevent bottles from falling.

If bottles containing chemicals fall on the floor, they may break

and the contents may splash out  fires, poisoning.
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I.3 First-aid Treatment for Injury and Sudden Illness
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Emergency Contact Details

 Refer to the front of the Safety Manual.
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First-aid Treatment (Cardiopulmonary Resuscitation)

 Cessation of breathing and heartbeat  No time to lose

Proper first aid before the arrival of an ambulance

is the difference between life and death.

Dr. Drinker’s Survival Curve This figure shows the relationship between the time from 
respiratory arrest at which artificial respiration/CPR is 
started and the chance of survival.
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If you Find Someone who has Collapsed

1. See if the person is conscious or not.

Ask, “Are you all right?” (Daijobu desu ka?)

2. Check spontaneous breathing.

Listen to respiration and observe chest movement.

3. Check for signs of circulation.

Look for breathing, coughing, body movement.

4. Immediately ask people nearby for help.
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Recovery Position

 Position to put a person in if breathing but unconscious

Airway management, prevention of suffocation by vomit

: Recovery position

The muscles of an unconscious person will be relaxed. Pull 
the individual and roll the body as shown in Figs. A and B. 
The position illustrated in Fig. C secures the airway and 
prevents the aspiration of vomit into the lungs. It’s not 
absolutely necessary for one of the arms to be under the head. 

Fig. I-3-4 How to put somebody in the recovery position
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A. Airway protection

Cardiopulmonary Resuscitation

Actively participate in sessions such 

as emergency treatment seminars.

B. Artificial respiration

C. Cardiac massage
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First-aid for Injuries (Cuts)
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- Stay calm.

- Locate the site of the bleeding and apply strong pressure.

(Apply a clean piece of gauze or a towel.)
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First Aid for Injuries (Burns)
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A. Relatively small burns:

1. Cool the site under running (tap) water for at least

10 – 15 minutes.

2. Ensure that the person receives medical care.

B. Larger burns:

Have the person transported to a medical 

facility – this is a life-threatening emergency.
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First Aid for Injuries (Chemicals)

In all cases, take the person to a 

medical facility immediately.
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- If chemicals are spilled on the skin:

Rinse with copious amounts of water for at least 15 minutes.

- If chemicals enter the eye(s):

Flush with copious amounts of water.

- If chemicals are ingested by accident:

Stick a finger down the throat to

induce vomiting.
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First Aid for Injuries (Fractures, Dislocations, Sprains)

Immobilize the affected area using an external splint, and have the 

person transported to a medical facility.

Forearm fracture Upper arm fracture

Femoral fracture

Knee joint fracture/sprain

Leg fracture
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First Aid for Injuries (Head)

 If the person is unconscious:

Monitor changes in the person’s condition 

carefully, as many symptoms appear over time.

Recovery position

- After establishing an airway, put him/her in a

position that will ease breathing (the recovery position).
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First Aid for Injuries (Electric Shocks)

1. Turn off the switch or power immediately.

2. Pull the affected person away from the source of the electric 

shock.

*Rescuers should be careful to avoid secondary electric shocks.
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Acute Alcohol Intoxication (1)

 Pay attention to alcohol consumption.

The volume of alcohol-degrading enzymes produced in the body

differs from person to person.

- Don’t drink too much.

- Don’t force others to drink.

The legal age for drinking is 20!

 Individual differences are significant!
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Acute Alcohol Intoxication (2)

 Major risks:

- Suffocation from vomit

- Thermoregulatory dysfunction

(People can easily freeze to death in the Hokkaido winter.)

Never leave drunken people  

on their own!
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I. 4  Fatigue and the Work Environment
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Fatigue

When tiredness strikes…

- Work efficiency decreases.

- Concentration is lost.

- Accidents happen.
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Fatigue Countermeasures

- Improve working hours. → Allow enough time.

- Take proper breaks and rests.

- Exercise moderately (stretching is also effective). 

- Improve working environments (lightning, ventilation, temperature).

Adequate sleep
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VDT Work

VDT work (working with PCs and other instruments)

The angle formed by 
the line from your eyes 
to the top of the display 
and the horizontal line 
should be less than 
about 10 degrees.

Use the backrest.
90 or more

The angle formed by the 
upper arms and forearms 
should be 90 or more. The 
hands and fingers should 
reach the keyboard naturally.

The height of chair 
should be adjustable 
between 35 – 45 cm.

Sink into the chair.

Leave enough 
space between the 
thighs and the chair 
to fit in a hand or 
fingers.

The height of the 
desk should be 
between 65 and 70 
cm.  If adjustable, 60 
– 75 cm.

The bottoms of 
your feet should be 
in contact with the 
floor.

If necessary, use a bookstand and a footrest.

Eye strain, stiff neck and shoulders, etc.

- Maintain an appropriate posture.

- Take proper breaks.

*Avoid working for more

than an hour at a time.

*Take hourly breaks of 10 to 15 minutes.
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I.5 Safety in Exercise
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Preparation

 Things to prepare before exercise:

- Clothing, cap, helmet, shoes, etc.

Wear appropriate clothing.

 Be aware of your physical condition.

- Never push yourself too much.
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Before and After Exercise

 Before exercise...

- Perform stretching and warm-ups tailored to the type of

exercise.

 After exercise...

- Cool down.
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Water Intake

 Importance of water intake:

- Dehydration can be life-threatening.

(Be particularly careful in summer.)

Remember to drink plenty of water

during exercise.
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I. 6  Personal Accident Health Insurance

for Students Pursuing Education and Research
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Personal Accident Health Insurance for Students Pursuing Education and Research

 Accidents during laboratory experiments, practical training or physical

education classes (both in and outside the University).

 It’s never possible to say with 100% certainty

that accidents will never happen.

Insurance to prepare for unforeseen circumstances

(All students are advised to take out a policy.)

- Complete the necessary procedures at the section in charge

of your undergraduate school.

- This insurance expires when you advance to graduate

school. Don’t forget to reapply.
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I.7  Traffic Safety
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Traffic Safety (Automobiles/Motorbikes)

Passengers as well as drivers are 

responsible for safe driving.

- Don’t speed.

- Don't drive recklessly 

(or allow the driver to do so).

- Wear a seat belt.

- Never drink and drive 

(or allow the driver to do so).
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Traffic Safety (Bicycles – 1)

 Bicycles:

(1) Categorized as light vehicles under the Road Traffic Act.

 Users must ride according to the law.

(2) Can be deadly weapons to pedestrians.

 Users must ride cautiously.
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Traffic Safety (Bicycles – 2)

Lights let others know where you are.

 Turn on bike lights at night!

 Prohibitions:

- Straying into vehicle lanes

- Riding double

- Talking or texting on mobile phones while riding
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I. 8  Extracurricular Activities
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Extracurricular Activities

 Extracurricular activities ---- independent operation by

clubs or other groups.

- The responsibility of organizations and individuals is important.

Holding of events and participation in competitions:

 Submit the necessary meeting or camp

training/expedition notification to the Circle Kaikan office

of the Student Support Division (Gakusei Shien Ka).

Create solid plans.

Do not include excessive activities.
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I.9  Waste Classification and Disposal
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Waste Classification and Disposal

Waste disposal is intensive in terms of energy consumption 

and cost.

PET bottle

mark

- Minimize garbage output.

- Separate garbage properly.
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Summary
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Summary

A fulfilling campus life is based on safety.

Thinking “Accidents never happen to me.

Everything will be fine” is dangerous.

It is essential for each individual to make efforts

to raise safety awareness.
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Items

1. Safe Use of Electricity

2. Safe Use of Machine Tools and Implements

3. Carrying Tasks and Safe Work in High Places

4. Safe Handling of Gas

5. Good Handling of Chemicals

6. Biohazard Prevention

7. Safe Management and Disposal of Laboratory Waste
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II.1  Safe Use of Electricity
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Safe Use of Electricity

 Electricity is indispensable in daily life.

Electric shocks

Electric leakage

Fires

- Careless handling can lead to...
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Electric Shocks

 To prevent electric shocks...

- Avoid touching electrical appliances with wet hands.

- When plugs and power strips are damaged...

 Replace them with new ones.

- Ground appliances completely.
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Electric Leakage

 Electric leakage  a cause of fires and electric shocks

Be careful of

- moisture

- humidity

- trash or dust

- wear and damage

of electrical machinery and apparatus.
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Overheating

 Poor contacts in electrical outlets and plugs:

- Perform regular inspections.

 Cords/cables, electrical outlets, power strips:

- Use at current values within their capacities.

 Electric cooking stoves, electric heaters, etc.:

- Always turn off when left unattended.

- Avoid placing combustible materials nearby.
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Electric Sparks

Electric sparks  caused by turning on/off switches,

static electricity and other factors

may trigger fires or explosions.

- Do not put flammable or combustible materials near switches or

heat-generating equipment. 

- Use ground wires to avoid a build-up of static electricity.
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Response to Electrical Fires

 If an electrical fire breaks out...

1. Shut off the power source.

2. Tackle the flames.

 If the power source cannot be shut off...

Blue:

Electrical fires

Do not use water

– this may cause an electric shock.

- Use a powder-based or

carbon dioxide fire extinguisher.
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II. 2  Safe Use of Machine Tools and Implements
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Basic Clothing

- To prevent injury and protect from chips and burns

- To prevent rotators from catching clothes and hair

Would you work dressed like this?

Oil stain

Rolled-up sleeve

Sharp
tools

Long messy hair

Towel

Vial of inflammable solvent

Turn-up

Unfastened shoelace
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Handling Implements and Machines

Be careful of...

- Touching rotating parts, being caught by driving parts

- Flying chips

Work in line with the instructions 

of the teaching staff, otherwise 

you could be seriously injured.
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Points to Note/Check Items for Machine Tool Operation

 During operation: 

- Whenever you move away from the tool, be sure to turn it off.

- Abnormal vibration/noise 

 Stop the machine immediately and identify the cause.

After operation:

- Conduct the necessary procedures after the machine stops.

- Make sure that the main power switch is turned off.

 Before start-up:

- Inspect machine tools and confirm the safety of the area around you.
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Points to Note while Using Machines

- Follow the instructions of the teaching staff.

- Read instruction manuals thoroughly.

- Refer to the safety manual.

- If you feel anxious about operating a machine,

be sure to ask the faculty member in charge and confirm

the procedure before starting.



Safety Guidance                                        Safety and Health Committee of Hokkaido University

II. 3   Carrying Tasks and Safe Work in High Places
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Preparations for Carrying

 Organization of working area

 Secure safe pathways and working space.

 Check obstacles such as differences in floor level in advance.

Wear clothes appropriate for the task at hand.

(If necessary, wear a safety helmet and safety shoes.)

Shoes are particularly important!

Slippers and sandals are strictly prohibited.
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Carrying Tasks

 Be aware of the risk of lower-back injury.

- Maintain an appropriate posture.

- Don’t force yourself to carry heavy things alone.

- Carrying with two or more people:

Pre-plan how to carry the item, and work in cooperation.
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Qualifications, Skill Courses and Special Education

Some tasks are prohibited except to people with special licences

or qualifications.

Operation of cranes with a 
lifting load of 5 tons or 
more

Slinging operation of cranes 
with a lifting load of 1 ton 
or more

Operation of  forklifts with 
a maximum load of 5 tons 
or more

Operation of vehicle-type 
construction machines 
weighing 3 tons or more

Fig. II-3-1 Operations requiring a license or qualification
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Work in High Places

Complacent thinking

(“It’s no problem if I fall from this height...”) is dangerous.

Law: For work in places with a height of 2 m or more

 Measures such as installation of a working platform

must be taken to prevent falls.

 Falling from high places

- The accident rate is higher for tasks involving

not-so-high places and lighter duties.
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Precautions for Work in High Places

 Install handrails to prevent falls.

 Footwear with a poor grip is strictly prohibited.

Avoid working with an improper posture.

 Be sure to wear a safety helmet.



Safety Guidance                                        Safety and Health Committee of Hokkaido University

Safety Helmets

 In the event of a fall, a safety helmet offers protection that can 
save your life.

Thinking that hats are a pain to wear can be 

life-threatening.



Safety Guidance                                        Safety and Health Committee of Hokkaido University

II.4  Safe Handling of Gas
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Before Using Gas

 A wide variety of gases are used in laboratories.

 Different gases have different properties and toxicities.

Find out about properties and 

toxicities before conducting 

experiments.

Start experiments only once you know the details!
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Classification of Gases and their Properties

a) Inflammable gases (hydrogen, carbon monoxide, propane, etc.)

b) Combustion-enhancing gases (air, oxygen, etc.)

c) Explosive gases (mixtures of inflammable and combustion-enhancing gases)

d) Inert gases (liquid nitrogen, liquid helium)

e) Liquefied/solidified gases (nitrogen, helium, dry ice, etc.)

f) Poisonous gases (carbon monoxide, ammonia, hydrogen sulfide, etc.)

g) Corrosive gases (chlorine, hydrogen chloride, ozone, etc.)

h) High-pressure gases (all gas in gas cylinders under high pressure)

Be aware of the risks of each type of gas.
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Preventing Fires/Burn Injuries/Explosions

Inflammable gases (hydrogen, carbon monoxide, propane, etc.)

Combustion-enhancing gases (air, oxygen, etc.)

When these gases are combined at a certain ratio,

an explosive mixture is generated.

- Prevent leakage of inflammable gases.

- Ventilate rooms adequately.

- Avoid the use of naked flames as much as possible.
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City Gas

 City gas is used in daily life.

 Make a habit of ventilating well during use.

 If a gas leakage or incomplete combustion occurs:

- Stop using the gas and shut it off at the main cock.

- Open the windows and doors wide.

- Don’t use use naked flames.

- Don’t switch on electrical appliances

(this may cause electric sparks).
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Handling of Inert Gases

 Inert gases (liquid nitrogen, argon, etc.)

Although these gases themselves are harmless...

A room filled with these gases is deprived of oxygen.

(The fatality rate from lack of oxygen is very high.)

Use inert gases only in areas with

full ventilation capacity.
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Risks and Handling of Cryogenic Liquefied Gases (1)

Cryogenic liquefied gas

Major cryogenic liquefied gases

Liquid nitrogen (boiling point at normal pressure: -196C)

Liquid helium (boiling point at normal pressure: -269C)

Liquefied condition -- frost injury

Due to extremely low temperatures

Vaporized condition -- oxygen deficiency

Because liquefied gases fill the room, 

causing oxygen deficiency.
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Risks and Handling of Cryogenic Liquefied Gases (2)

Work in line with the instructions

of the teaching staff.

Avoid direct contact with the skin, eyes and limbs.

- Wear protective clothes, a face shield, safety goggles

and leather gloves.

 Take measures to prevent containers from falling down.

 Ensure adequate ventilation.
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Handling of Poisonous Gases

It is essential to avoid any leakage.

 Poisonous gases (carbon monoxide, hydrogen sulfide, etc.)

 Even a tiny leakage can lead to a serious accident.

Before conducting experiments, ensure you have a full knowledge of: 

- toxicity, properties

- precautions

- first aid in case of poisoning

for any gases to be used.
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Handling of High-pressure Gases (1)

Cylinders filled with gases under high pressure 

are often used in laboratories.

Measures to prevent falling are required.
(Fix cylinders at the top and bottom.)
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Handling of High-pressure Gases (2)

 Before use: 

- Be sure you clearly understand the operational procedures

of experimental apparatus.

- Ensure that pipes are connected properly

without leakage.

- Confirm that the room is well ventilated.

- Check for any flammable or explosive materials

around the apparatus.
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 During use

- Are ventilation systems working properly?

- Are there any problems with experiment apparatus or containers?

- Do you detect offensive odors or have a headache,

dizziness, eye-ache, or throat-ache?

After use

- Are the gas-main cocks closed tightly?

- Ensure that everything is in safe condition

once finished.

Handling of High-pressure Gases (3)
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Response to Abnormal Situations

 If abnormalities or accidents occur,

or if you come across such a situation:

- Don’t try to handle the situation by yourself.

- Ask for help in a loud voice.



Safety Guidance                                        Safety and Health Committee of Hokkaido University

II.5  Handling Chemicals
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About Chemicals

Properties, risks and 

handling methods

Be sure to fully understand

these three aspects.

Most chemicals are hazardous (fires/poisoning).

Risk levels, however, depend significantly on how they are handled.
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Storage of Chemicals

 Storage

- Basic principle: Store the minimum required amount of chemicals.

- Take measures to prevent the fall of bottled chemicals

from chemical shelves.
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Use of Chemicals

- Before experiments, be aware of the properties/risks

of the chemicals to be used.

- Ensure that chemicals do not come into direct contact with the skin.

- Wear safety goggles without fail to protect your eyes.

If you have any questions, ask the teaching staff 

– do not continue experiments on your own judgement.
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Treatment of Waste Liquids

Separate waste liquids into organic and inorganic types.

(Organic: red; inorganic: white)

- If you have any questions,

ask the teaching staff.

Do not dispose of liquids

under your own judgement.
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Potentially Combustible Substances

 Classification

- Combustible, water-reactive, inflammable, flammable, 

explosive, oxidizing, strongly acid

- Confirm the details of the chemicals you will be using.

- In the event of a fire:
(Refer to Safety Guidance II.5: Good Handling of Chemicals.)

Pay special attention to water-prohibitive substances.
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Substances Harmful to Humans

 Basic principle: almost all chemicals are poisonous.

Prevent chemicals from entering the body:

- Vapor inhalation

- Absorption through the skin

- Accidental oral ingestion

Use a fume hood and protectors.
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Poisonous and Deleterious Substances (1)

 Even traces of poisonous and deleterious substances can be 
life-threatening.

Indication on the label: Non-medical Poisonous/Deleterious Substance

- Handling these chemicals requires

stringent management and due caution.
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Poisonous and Deleterious Substances (2)

Loss or theft can result in serious accidents!

Non-medical  
Poisonous 
Substances

Non-medical  
Deleterious 
Substances

Maintain these substances in line with

the Poisonous/Deleterious Substance Management Regulations 

of the National University Corporation: Hokkaido University.

 Storage

- Store in dedicated sturdy cabinets.

- Keep locked.

- Use labels.
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II.6   Biohazard Prevention
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Pathogenic Organisms (Pathogens)

 Types of pathogens

- Viruses, Chlamydia bacteria, other bacteria, protozoa, etc.

The spread of infection must be avoided at all costs.

- Prevention of infection in the laboratory.

- Prevention of external leakage of pathogens.
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Risk Levels of Pathogens

Pathogens are classified into four groups from

Class I (weak pathogenicity) to Class IV (the strongest toxicity).
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Handling of Pathogens

 Treat pathogens in a safe environment.

 Follow the handling rules carefully.

 Use proper aseptic manipulation, sterilization or

disinfection methods.

Follow the instructions of the teaching staff

in charge at all times.
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Handling of Laboratory Animals

 Take extreme care to avoid infection.

In particular, dispose of used needles properly!

- Don’t leave needles on laboratory tables.

- Don’t throw them out with regular trash.

Dispose of needles in line with the 

instructions of the teaching staff in charge.
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II.7  Safe Management and Disposal 

of Laboratory Waste
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Management and Treatment of Waste Liquids

Waste liquids produced in laboratories:

- Dangerous to humans, adverse environmental effects

Proper disposal is required.

(Do not discharge liquids

into the sewer system.)

Waste liquid disposal is collectively handled

at the University's Environmental Preservation Center.



Safety Guidance                                        Safety and Health Committee of Hokkaido University

Classification and Storage of Waste Liquids

 Designated 10-liter polyethylene containers

(Organic: red; inorganic: white)
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Collection of Waste Liquids (1)

Fill out the label.
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Collection of Waste Liquids (2)

Collection days: 2nd and 4th Tuesday (twice a month)

Place containers at the designated point by 9:30 a.m.

on the collection day.

Make sure lids are closed tightly.

(Leakage has an adverse effect on the environment.)
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Disposal of Experimental Waste Materials

 Disposing of waste from experiments along with regular trash 

is prohibited.

- Infectious waste materials (needles, syringes, etc.)

- Reagent bottles containing chemicals

If you have any questions,

ask the teaching staff or personnel in charge of each division.

(Do not dispose of waste materials under your own judgement.)
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Summary
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Summary

 Habituation can be deadly in experiments.

Thinking “There’s usually no problem, so everything will be fine 
today too"

or “A small amount of chemicals touching the skin is okay"

Remember that you are handling dangerous materials.

Potential serious accidents/ health problems
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