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Occupational Harmful agents

* Chemical agents

* Biological agents

* Ergonomic agents

* Physical agents

* Psychological agents
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(GHS) oWl dlgo (suw dab

1 —p n-Propyl Alcohol |

UN No. 1274
CAS No. 71-23-8

2 mmlp> DANGER
3 » Highly flammable liquid and vapor. Causes serious eye damage. f@

May cause drowsiness and dizziness.

Keep away from heat/sparks/open flames/hot surfaces. No smoking. Avoid
4 » breathing fumes/mist/vapours/spray. Wear protective gloves/protective

clothing/eye protection/face protection. IF IN EYES: Rinse cautiously with
water for several minutes. Remove contact lenses if present. Continue rinsing.
Fill Weight: 18.65 Ibs. Lot Number: B56754434

Gross Weight: 20 Ibs. Fill Date: 6/21/2013 See SDS for further information.
Expiration Date: 6/21/2020

5 » Acme Chemical Company - 711 Roadrunner St. - Chicago, IL 60601 USA - www.acmechem.com - 123-444-5567

1. Product Identifier - Should match the product identifier on the Safety Data Sheet.

2. Signal Word - Either use “Danger” (severe) or “Warning” (less severe)

3. Hazard Statements - A phrase assigned to a hazard class that describes the nature of the product’s hazards

4. Precautionary Statements - Describes recommended measures to minimize or prevent adverse effects resulting from exposure.
5. Supplier Identification - The name, address and telephone number of the manufacturer or supplier.

6. Pictograms - Graphical symbols intended to convey specific hazard information visually.
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GHS HAZARD PICTOGRAMS

®

GHSO1: Explosive GHS02: Flammable GHSO03: Oxidizing

SO

GHS04: Compressed Gas GHSO05: Corrosive GHSO06: Toxic

O

GHSO07: Harmful GHSO08: Health Hazard GHSO09: Environmental
Hazard

SIC@
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Signal Words

[ ADANGER]

TOLUENE

HIGHLY FLAMMABLE LIQUID
AND VAPOR!

May bo Fatal if swallowed and enters airways.
Causes damage to contral nervous systom if inhaled.
Do net braathe vapors.

Feep away from host, sparks and flame -

DD

FROTECTIVE GLOVES, EYE/FACE PROTECTOR
AND WAPOR RESFIRATOR ARE REQUIRED IN THIS AREA,

S 7

Can cause
Immediate

serious injury

or death

Jas 1 sl ol

-

AWARNING

CARBON DIOXIDE

CONTAINS GAS UNDER PRESSURE
MAY EXPLODE IF HEATED
MAY BE HARMFUL IF INHALED

May displace oxygen in breathing and lead
to suffoc ati nnnnnnnn parli cccccc Vi
confined spaces,
P tect I’rom unlight.
Store in a well-venti I ted plac

&

'WEAR PROTECTIVE GLOVES AND EYE/FACE PROTECTION.

- o

Can cause
potentially

serious Injury

or death

CAUTION

Can cause
potentially
moderate

injury s
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. Totally enclose the

Control Measures (in order of

preference)

Use a less risky substance

Use a safer form of that
substance (eg solution
instead of powder)

process (eg a glove-box)

Partially enclose the
process (eg with a fume
cupboard)

Ensure good general
ventilation




Control Measures i order of

preference)

6. Safe systems of work

/. Reduce exposure
times, increase
distance, reduce
volumes

8. Personal protective

equipment (as a last
resort for primary protection)
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Do

— Dispose of chemicals, broken glass, and
other waste in approved containers

— Clean up broken glass and spills immediately
— Keep the lab clean and neat

— Store incompatible chemicals in separate
storage areas
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Do not
— Use damaged glassware

— Store chemicals near heat, sunlight, or other
substances with which they might react

— Store materials on floors or other places where
people could trip over them

— Leave equipment unattended when its operating
(unless it is designed to do so or you have an SOP)
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* Avoid storing materials and equipment on top of cabinets

* Do not store corrosive liquids above eye level.

» Provide a specific storage location for each type of chemical, and return the
chemicals to those locations after each use.

» Avoid storing chemicals in the workspace within a laboratory hood, except
for those chemicals currently in use.

 If a chemical does not require a ventilated cabinet, store it inside a closable
cabinet or on a shelf that has a lip to prevent containers from sliding off in
the event of an accident or fire.

* Do not expose chemicals to heat or direct sunlight.

» Observe all precautions regarding the storage of incompatible chemicals.

« Use corrosion resistant storage trays or secondary containers to collect
materials if the primary container breaks or leaks.

* Do not store flammable liquids in a refrigerator unless it is approved
for such storage. Such refrigerators are designed with non-sparking
components to avoid an explosion.
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Acids, Acids, Acids, Alkalis Oxidizers Poisons, Poisons, | Water Organic
Inorganic | Oxidizing | Organic | (Bases) inorganic organic reactives | solvents
Acids, X X X X X X
Inorganic
Acids, X X X X X X
Oxidizing
Acids, X X X X X X X
Organic
Alkalis X X X X X X
(Bases)
Oxidizers X X X X
Poisons, X X X X X X
inorganic
Poisons, X X X X X X
organic
Water X X X X X X
reactives
Organic X X X X X
solvents
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Use a bottle carrier, cart or other secondary container when
transporting chemicals in breakable containers (especially 250 ml
or more). Secondary containers are made of rubber, metal or
plastic, with carrying handle(s), and are large enough to hold the
entire contents of the chemical containers in the event of
breakage.

Transport of hazardous chemicals in individual containers
exceeding four liters between buildings is strongly discouraged.
When moving in the laboratory, anticipate sudden backing up or
changes in direction by others. If you should stumble or fall while
carrying glassware or chemicals, try to project them away from
yourself and others.

The individual transporting the chemical should be
knowledgeable about the hazards of the chemical and should
know how to handle a spill of the material. (SDS)

When transporting compressed gas cylinders, the cylinder
should always be strapped in a cylinder cart and the valve
protected with a cover cap. Do not attempt to carry or roll
cylinders from one area to another.

Keep chemicals in their original packing when transporting, if
possible.
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Mouth pipetting

Automatic
pipet
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General danger General danger

 Engage in....
— practical jokes
— horse play

The favourite practical joke amongst
Big Bang theorists.
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General danger

General danger

Storage of chemicals in fume hoods is an improper storage practice
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General danger

The photograph was taken from a laboratory at the University of Ottawa, in December
2000. This was the result of a chemical reaction between two acids.

Dilute solutions of Hydrochloric Acid and Nitric Acid were discarded into a waste
container for acids. Sometime during the night, the two acids reacted together,
creating pressure from the gases generated.

The pressure was strong enough to destroy the 1 liter glass waste container stored in a
corrosive storage cabinet under a fume hood. It also blew off the doors to the cabinet,
and upset equipment above the cabinet. Fortunately, nobody was standing in front of the
cabinet when the pressure release occurred.

Before mixing or discarding any chemicals into a common container, check for
incompatibilities
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Lab coats, smocks, and aprons will all protect the operator's skin and
clothes from chemical spills. However, the operator should be aware
that these articles of clothing are permeable. If a spill occurs, the

apron, coat, or smock should be removed promptly to ensure that
the chemical does not soak through to the operator's skin
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Common Laboratory Activities

Pipetting

Microscopy

Fume Hoods/Biological Safety Cabinets
Micro-Manipulation & Fine Motor Skills
Standing Work

Computer Work

Lifting



Pipetting

Associated Risk Factors

* Repetitive motions — hands, forearm and QY?
thumb

* Pinch grips — handling tips and vials

* Bending & twisting of the wrist

« “Winged” elbows

* Neck bent forward or to the side
and/or jutted chin

« Excessive force of the thumb




Pipetting
Preventative Measures:

» Electronic or latch-mode pipette instead of
manual plunger

» Use thin-walled tips that are easy to eject

« Limit periods of continuous pipetting to 20
minutes (2 minute micro-breaks)

« Adjust height/position of sample holders,
containers, waste receptacles to assure neutral
postures

* Ensure proper back and thigh support by using
adjustable stools or chairs with foot and arm rests



Microscopy

Associated Risk Facltors:

 Awkward and static posture of the
neck & back

« Lack of leg/knee clearance under
work table

« Eye strain & fatigue

« Wrist & arm contact stress

* Pinch grip when making adjustments

* “Winged” elbows




Microscopy

Preventative Measures:

« Extended eye tube and/or variable height adapter

* Adjust eyepiece’s height to allow head and neck neutral
posture

* Position microscope close to the user

* Avoid arm and wrist contact pressure (pad sharp & hard
edges)

« Ensure feet are flat on the floor or use a foot rest

* Reduce repetition motion and prolonged awkward
postures by taking micro-breaks



Microscopy




Fume Hoods/Biological Safety
Cabinets

Associated Risk Facftors:

* Repetitive motions of the hands and
wrists

« Constrained knee and leg space in
fume hoods and older BSC

« Awkward and static postures of the
neck, torso, legs, arms and wrists

« Contact stress on the forearms, wrists
and knees and/or legs

« Working with “winged” elbows

* Eye strain




Fume Hoods/Biological Safety
Cabinets

Preventative Measures.

« Position materials as close as possible to avoid
extended reaching (at least 6” back for fume hood)

« Avoid contact stress — apply foam padding

* Reduce eyestrain and awkward postures by keeping
viewing window of hood/BSC and line of sight
unobstructed

« Make sure hood/BSC lighting is working properly
« Use a ergo-task chair or stool with foot rest
« Take micro-breaks



Micro-Manipulation & Fine Motor
Skills

Associlated Risk Factors:
Repetitive motion
Force

Awkward postures
Contact Stress




Micro-Manipulation & Fine Motor
Skills

Preventative Measures.

« Use plastic vials with fewer threads to reduce twisting
motions during capping and uncapping lids

« Use small pieces of foam where fingers and forceps
articulate

* Practice using forceps between first and second digits
 Tilt storage bins towards workers
« Take micro-breaks



Standing Work

Associated Risk Factors:

« Static Postures

 Awkward Postures — neck, head
and arms

Associated Health Concerns.
« Sore feet

« Swelling of the legs

- Fatigue

* Low back pain

* Neck pain




Standing Work

Preventative Measures.

* Proper shoes m ! = A

« Change in posture
» Walking

* Footrests

« Sit-stand stools

* Anti-fatigue mats




Computer Workstation Ergonomics

Computer workstation ergonomic considerations.

* User
« Workstation configuration
— Chair
— Desk & Keyboard/Mouse Tray L

— Input Devices

— Monitor — CRT vs. LCD
 Tasks
 Office lighting


http://www.wsergo.com/Publish/Worksafe_Internet.jpg

Lifting
Risk Factors.

« Lifting, carrying, pulling & pushing
 Awkward & static postures
« Object weight

Preventative Measures.

* Neutral postures

* Fitness

» Shorten lever arms

* Minimize weight

* Proper lifting technique
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lonizing Radiation

* Portable and fixed X-ray machines are used
for diagnostic procedures.

« Exposure occurs when unprotected
employees are near a machine in operation.

« The degree of exposure depends on the
amount of radiation, the duration of
exposure, the distance from the source and
the type of shielding in place.
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Hazards

* Kits containing radioactive Isotopes or
specimens and excreta of humans and
animals who have received radio
nucleotides may pose a hazard.

* Exposure may also result from handling of
radioactive spills
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Health effects

« Effects of radiation exposure are somatic
(body) and/or genetic (offspring) in nature.

* Acute: Erythema and dermatitis.

« Large whole-body exposures cause nausea,
vomiting, diarrhea, weakness, and death.

 Chronic: Skin cancer and bone marrow

suppression. Genetic effects may lead to
congenital defects Iin the employee's
offspring.
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Magnetic Radiation

* Magnetic resonance instrumentation
* No conclusive effects are documented.
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Ultraviolet radiation

» Ultraviolet lamps are sometimes used In
biological safety cabinets.

- Acute: Skin burns, damage to the eye.

 Chronic: No documented effects other than
cataracts.
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Electrical hazards

« Exposure may occur when there is lack of
maintenance to any electrical equipment,
abuse, and lack of understanding of the
equipment and/or its controls.

* Oxygen-enriched atmospheres and water
may contribute to hazardous conditions.

108



Health effects

» Acute: Painful shocks, respiratory inhibition,

deep burns (electric and thermal) heart rate
irregularities, death.

 Chronic: No documented effects.

109



S5 G s g

“..“ ‘.’)LOS °
u»LoSdJa.Ssyli&ﬁ)o)béﬁL;oLalngLoﬁo

prilonnn pul (KK8,5 3y
J.::Jo 4 aS oY1 )‘)’.g‘ 9 Lg'..ggali’.;wo LSLSL.») LSLQ""’“‘S L u»l.oﬁ:’ O
Aloads Jls By o Bile Hog )5

110



A metallic part in
contact with an
energized wire while

Both wires of an One wire of an the person is also in

energized circuit and

the ground. contact with the

ground.

energized circuit.
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Physical Controls S5 8 sla J s v
Over current Devices U ,> a5l yolos vV

Grounding and Bonding 5,5 swuws g 0,5 o) v
Ground Fault (GFCI) ywj 45 s by sassS adad s v
Circuit Interrupter

Low Voltage sl jtg vV

Smart Power Integrated Circuits sowoiign oo ol&dl §p Hlow vV
Warnings b lois v

Procedures ,5 b Jortlygimwsd g asg, vV

First Aid aJgl glo oS v/

Personal Protective Equipment ¢o,5 cblis Jilug v
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Fire Class

(NFPA) & > s b

Geometric Symbol

&< @ vy >

Pictogram

Intended Use

Ordinary solid combustibles

Flammable liquids and gases

Energized electrical equipment

Combustible metals

Qils and fats
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