CSIR -Central Leather Research Institute
Adyar, Chennai — 600 020

Main gate Security — 2443

Fire station — 101

Safety Officer — 2443 (9566078880)
Security Officer — 2443



Concept of Safety
Doing things safely is not merely the right way to work

- it is the only way

What is that is not poison? All things are
poison and nothing is without poison. It is the
dose only that makes things not poison

- Paracelsus
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-Anything above certain dosage is a poison



Four Principles of Safety

> Recognize hazards
» Assess the risk of hazards

» Minimize the risk of hazards
> Prepare for emergencies
(Protect the envitonment, iRAMP)



Safety — Good Laboratory Practice

Historical perspective

» 1972- New Zealand Testing Laboratory Act
» Thalidomide disaster
» Contract Research Organisations -1960-1970
Wish to please the sponsor
Wish to conserve the test facility
» 1975- USFDA — found a discrepancy between the raw data and data submitted
» 1978- Good Laboratory Practice in non-clinical laboratory studies
» 1981- OECD (Organization for Economic Co-operation and Development) framed
GLP regulation with international acceptance
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Performed - SOP’s

Not restricted to your reaction alone! — working environment as well

> Dont be alone when working  with
hazardous materials or in dangerous work
conditions. Your life can depend on it!!

» Make sure someone is in the laboratory with
you

» Notify someone that you are in the lab and
what time you will check with them when
you complete your work

Be Safe!



Recognize hazards - R

Hazard :

A hazard is a potential source of harm. Theoretically, to
cause damage to health, life, property, or any other interest

of value.

Types of Hazards:

I. Fire Hazard > Training

2. Electrical Hazard How to avoid..

3. Chemical Hazard > Documentation

4. Bio-Hazard I

5. Radiological Hazard
6. Road Incident/ Accident > Standard Operating Procedures

> Corrective Actions



Causes for Incident/ Accident/ Near Miss

Accident prevention by interrupting the accident sequence, from the 1950
edition of the book Industrial Accident Prevention: A Scientific Approach



Unsafe Condition & Unsafe Act - Examples



Unsafe Condition & Unsafe Act - Examples



Good Practice —PPE’s

Personal Protective Equipment

PPE’s - Equipment worn to minimize
exposure to hazards that cause serious
workplace injuries and illnesses. These
injuries and illnesses may result from
contact with chemical, radiological,
physical, electrical, mechanical, or
other workplace hazards



Good Practice — Lab environment



Good Practice — Labware's

» Choose the correct glassware for your

experiment

> Inspect before use - Check for any
cracks

» Handle it propetly (hold it using both
hands)

» Know the limits - Check the chemicals

can be used with particular glassware,
temperature, and pressure

» Extra care — Some of them are quite
expensive

> Label it propetly

> Keep it clean



Good Practice — Fume hood

Plan your experiment: First, assess the risks
of your experiment. If a laboratory
chemical hood is required, place
everything you need in the hood before
starting.

Lower the sash: Always make sure the sash
is pulled down to the marked level. The
best protection is provided when the
sash is brought to the lowest level for
convenient operation.

Watch your activity: Use slow and deliberate
motions. Place supplies so that they do
not obstruct the airflow at the airfoil sill
or the exhaust slots at the back of the
hood. Do not work within four inches of
the airfoil sill.

Hoods are not designed for permanent chemical storage



Good Practice — Handling the chemicals

Working with chemicals safely means doing all the
things required for doing good science:

> Know your protocol; execute procedures
meticulously.

» Know your chemicals.

» Use smaller quantities of chemicals;
consider safer
replacement protocols.

> Wear safety glasses, proper gloves, and a
lab  coat when handling hazardous

chemicals; avoid splash hazards. Read and reread
> Be alert for hazardous situations; use a labels carefully to
healthy dose of common sense; maintain make sure that you
concentration. are using the right ,
chemical. Careless behavior may

endanger yourself and
Safety in Academic Chemistry Laboratories, Vol. 1, ACS others



Good Practice — Handling the chemicals
Materials Safety Data Sheets (MSDS)

" No prescribed format
= May be kept in any form
including operating procedures

" Addressing hazards of the process

may make more sense than

individual chemicals

Must be in English and include specific chemical identity and common
names
Must provide information about:
hysical and chemical characteristics

Health effects

Exposure limits

Carcinogenicity (cancer-causing)

Identification (name, address, and telephone number) of the

organization responsible for preparing the sheet

Must be readily accessible to employees in their work area

Safety in Academic Chemistry Laboratories, Vol. 1, ACS



Good Practice — Handling the chemicals

> Storage conditions



Good Practice — Handling the chemicals

> Storage conditions



Good Practice — Handling the chemicals

» Compatibility with other chemicals

1 (A) - Excellent (minimal or no effect)

2 (B) - Good (possible swelling and/or loss of physical properties)

3 (C) - Doubtful (moderate or severe swelling and loss of physical prop.)
4 (D) - Not Recommended (severe effect and should not be considered)



Good Practice — Handling the chemicals

» Compatibility with other chemicals

https://www.wisconsin.edu/ehs/download/Fisher-Scientific-Chemical-Compatibility-Chart.pdf



Good Practice — Radio-Active Materials & Work with Lasers

» Work with radio-active
materials and lasers requires

special training
» You must not use them

without authorization and
training



General Observations

> Inappropriate storage of solvents in individual cupboards

»  Chemical Compatibility

» Dumping too many samples on the workbench & Refrigerator

» Cleanliness of the instrument promises and individual’s workbenches

> Proper labelling — Missing (the most dangerous substance is the one
without any label)



Safety Equipment & First Aid



Know the safety equipment

> Eye wash fountain

> Safety shower

> Fire extinguisher

> Emergency exits




First Aid Basics !

Dealing with emergency: How?

- Make the area safe

- Evaluate the injured person’s condition
- Seek help

- Give first aid

Need of First Aid: Why?

- To preserve life

- To prevent the worsening of one’s medical condition
- To promote recovery

- To help ensure safe transportation to the nearest

healthcare facility



First Aid Basics — Do’s & Don'ts!

First-aid is a specialist activity so it is hard to be very specific about exactly what to do. Use common
sense.

So, the following points are primarily to sensitize you to the possibilities.

» Do not give anything to eat or drink to a person who is:
- Severely injured
- Feeling nausea
- Becoming sleepy
- Falling unconscious



First Aid Basics — What to Do !

In case of General Injury - Do the following and in order

- Call Emergency Response Immediately.

- If an individual is contaminated or exposed to a hazardous material in the laboratory, do what is
necessary to protect his/her life without compromising your own. If you can do so safely, determine the
nature of the hazardous material and communicate this information to the attending medical personnel.

- If the person is in contact with a live electrical circuit, do not touch him/her. Disconnect the power first
by turning off circuit breakers or by dislocating the live wire with a non-conducting object.

- Do not move an injured person unless he/she is in further danger. Unnecessary movement can exacetbate
injury. Keep the victim warm and awake.

- Initiate first aid treatment for the victim if trained or qualified to do so. In the case of severe bleeding,
place a paper pad (from the first-aid kit) or cloth on the cut and apply firm pressure to control the
bleeding.

- Call the lab in charge and the faculty in charge.

- Do CPR (Cardiopulmonary resuscitation), If necessary.



First Aid Basics — What to Do !

In case of a Burn Injury or Fire Breakout - Instructions in case of a Fire Breakout

- Never use Water to extinguish the fire in B (Liquid) type of Fire.

- In case of Fire, inform the Fire Brigade about Fire alerts to other people. (Fire Control Room No. : I01I)
- During Evacuation use the procedure to stay Low and use a wet cloth on the nose and mouth.

- Never use Lift during evacuation in case of fire.

- Don't use or touch any electrical equipment during a Fire caught in the building,

- Close all the doors and windows properly to avoid entering smoke or fumes.

- Use the nearest means of escape and staircase available.

- Stay Cool and never get panic.

- Fire fighting should be done as per the direction of the Air flow.

- Burn Injury :

> Most effective method is to immediately deluge the victim with water under a safety
shower. Water not only extinguishes the fire but also cools down the body by transporting
the heat away, preventing further burns. There should a water source and you should be
in a position to drag the victim to the source.



First Aid Basics — What to Do !

In case of a Burn Injury or Fire Breakout - Instructions in case of a Fire Breakout

Often quickest option is the “stop, drop and roll” drill. Just make sure to put some damp towels on victim to
reduce temperature, once the flame is extinguished.

If water is not available and drop/roll is not practical, blankets, coats, etc. can be used to smoother the fire.

If there is danger of further injury, move the victim.

Call emergency response.

Immerse the burned area in very cold or ice water until pain not only is relieved but also does not return when the
burned area is removed from the water. If the burn cannot be immersed, apply ice-cold compresses.

After ice treatment, cover the victim with a blanket to keep him/her warm to prevent hypothermia.

If the burns are extensive there is a high probability of the victim going into a shock, so try to keep the patient
awake and calm.

Be careful not to contaminate the burned area. Cover the burned area with sterile gauze or a sheet. Do not apply

oily ointments, lotions, or cleansers to the burned area.

Call the lab in charge and the faculty in charge.



First Aid Basics — What to Do !

In case of a Chemical Exposure:

Remove the victim from contact with the chemical spill, aitborne particles, or fumes. (Wear gloves or use other
safety equipment as needed to protect yourself from exposure to the chemical.)

Take off any clothes or jewelry that have been in contact with the chemical. Chemical injuries, just like heat burns,
continue to worsen as long as the source is in contact with the body.

Take the victim to fresh air.

Perform rescue breathing or CPR, if needed.

Flush the affected eye with water for at least IS minutes. Make sure the water is cool, especially if its source is an
outside hose or eyewash station.

Don't accidentally flush chemicals into an unaffected eye. Hold the head so that the injured eye is on the bottom.
Flush from the nose downward.

Call your healthcare provider immediately.

Provide the ambulance crew and physician with the chemical name and other relevant information. If possible, send

the container, and/or a label along with an MSDS with the victim to the nearby health center



Fire & Safety



Fire
- The rapid oxidation of a fuel evolving heat,
particulates, gases and non-ionizing radiation.

- Fire is chemical reaction in which substance (fuel)

combines with oxygen making an exothermic reaction
with the emission of light, heat & smoke

Soutce of Ighition and Common Causes of Fire :-

Spatking from ovetloaded electtical equipment, faulty
ot misused electrical equipment.

Smoking matetials discatded in a cateless mannet.
Cooking appliances which are faulty or left
unattended.

Unsafe Storage and use of flammable matetials etc.



Fire - Timeline

- Fires are difficult to control once it cross over the “flashover point”. Call the fire

brigade asap



I Suitability of Extinguishers
Water | M/F | ABC | DCP | CO, | Sand
ClassA | v v S S S
ClassB | o v v v v S
Class C | o o v v v S
ClassD | o ° ° \/(spl. ° S
Grade)

Note: ‘S’ means can be used on Small surface fires.




Fire - Action
Keep calm and raise the alarm

Rescue - rescue people in immediate danger.

Alert - Shout Fire! Firel (or) Pull fire alarm (or) Dial Shout
emergency phone number.

Fire, Fire, Fire, Fire,

Contain - Close all doors and windows.

Extinguish/ Evacuate - Extinguish small fires,
evacuate clients, if appropriate.

mlo>]=]




Fire Extinguisher Anatomy

PRESSURE GAUGE
(not found on CO,

DISCHARGE LEVER extinguishers)
DISCHARGE LOCKING PIN CARRYING
AND SEAL HANDLE
DISCHARGE HOSE
DATA PLATE
DISCHARGE NOZZLE BODY

DISCHARGE ORIFICE



How to use a Fire Extinguisher

Remember this easy acronym when using an extinguisher - P.A.S.S.

Pull the pin
Aim with nozzle

Squeeze the handle

Sweep side to side
at the base of the fire



Few Important Tips

»Know department emergency procedures and evacuation routes.
»Know the locations of extinguishers in your area and how to use them.
» Always sound the alarm regardless of fire size.

» Avoid smoky conditions.

» Ensure the area is evacuated.

»Don’t attempt to fight unless:
" Alarm is sounded.
= Fire is small and contained.
" You have a safe egress route (can be reached without exposure to fire).

" Available extinguishers are rated for size and type of fire.
» Evacuate! If in doubt.



Most Fire Deaths are NOT Burn Victims!

Causes of Death in Fires - SMOKE
» Hydrogen cyanide
» Hydro cyanic acid
» Carbon monoxide
> Other toxic vapors

» Trauma (non-burn)



Most Fire Deaths are NOT Burn Victims!

»NEVER fight a fire if any of the following apply

- Don’t have the proper extinguisher or equipment.
- Fire has spread beyond its point of origin.

- Your instincts tell you GET OUT
- You might inhale toxic Smoke.

» When NOT to Fight FIRE?

- Remember to keep an exit to your back.



STOP, DROP and ROLL

If your clothes catch
fire, it's normal to be a
bit scared, but try not
to panic.

By learning how to
Stop, Drop, and Roll,
you will have a better
chance of being okay.

I. STOP! Do not run! (Running only makes the fire bigger)

2. DROP! (Drop to the ground or floor)

3. ROLL! (Roll over and over until the flames are smothered. Cover
face with hands)

You should stop, drop, and roll
only when your clothes are on fire



Always Keep in Mind

» Never use Water to extinguish the fire in B (Liquid) type of Fire.

> In case of Fire inform Fire Brigade about Fire alert to other people.

» During Evacuation use the procedure to stay Low and use a wet cloth on
the nose and mouth.

» Never use Lift during evacuation in case of fire.

» Don't use or touch any electrical equipment during a Fire caught in the
building.

» Close all the doors and windows propetly to avoid entering smoke or
fumes.

» Use the nearest means of escape and staircase available.

» Stay Cool and never get panic.

> Fire fighting should be done as per the direction of the Air flow.



FIRE PREVENTION

To prevent - Eliminate the common Fire Hazards of the work

Fire can be prevented by considering the following issues

»Flame proof equipment
» Good housekeeping

» Proper Ventilation

» Anti Static measures

» Personnel awareness

» Work procedures

> Safe work practices
»Right tools



Emergency Response and Evacuation



Further reading

https://www.acs.org/content/dam/acsorg/about/governance/comm
ittees/chemicalsafety/publications/safety-in-academic-chemistry-
laboratories-students.pdf

https://www.oecd.org/chemicalsafety/



Thank You
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Fire Class Suitability of Extinguishers
Water | M/F | ABC | DCP | CO, Sand
ClassA | \ N S S |
Class B | x v \ \ N S
Class C | x X \ \ \ S
Class D | x X X Vol || S
Grade)
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https://www.acs.org/content/dam/acsorg/about/governance/comm
ittees/chemicalsafety/publications/safety-in-academic-chemistry-
laboratories-students.pdf

https://www.oecd.org/chemicalsafety/






