INDIAN INSTITUTE OF TECHNOLOGY
ROORKEE

SAFETY IN THE LABORATORY
Faulty technique is one of the chief causes of accidents and, because it involves the human
element, is one of the most difficult to cope with. The purpose of this discussion is to help the
student understand proper laboratory safety, to increase his awareness of the possible risks or
hazards involved with laboratory work and to realize the laboratory is generally a safe place to work
if safety guidelines are properly followed.

I. Standard Operating Procedures:
A. General Personal Safety
1. Eating, drinking, smoking, applying cosmetics or lip balm, and handling contact lenses are prohibited in
areas where specimens are handled.
2. Food and drink are not stored in refrigerators, freezers, cabinets, or on shelves, countertops, or bench tops
where blood or other potentially infectious materials are stored or in other areas of possible contamination.
3. Long hair, ties, scarves and earrings should be secured.
4. Keep pens and pencils OUT OF YOUR MOUTH!!
5. Appropriate Personal Protective Equipment (PPE) will be used where indicated:
Lab coats or disposable aprons should be worn in the lab to protect you and your clothing from
contamination. Lab coats should not be worn outside the laboratory.
Lab footwear should consist of normal closed shoes to protect all areas of the foot from possible puncture
from sharp objects and/or broken glass and from contamination from corrosive reagents and/or infectious
materials.
Gloves should be worn for handling blood and body fluid specimens, touching the mucous membranes or
non-intact skin of patients, touching items or surfaces soiled with blood or body fluid, and for performing
venipuncture’s and other vascular access procedures. Cuts and abrasions should be kept bandaged in addition
to wearing gloves when handling biohazardous materials.
Protective eyewear and/or masks may need to be worn when contact with hazardous aerosols, caustic
chemicals and/or reagents is anticipated.

6. NEVER MOUTH PIPETTE!! Mechanical pipetting devices must be used for pipetting all liquids.

7. Frequent hand washing is an important safety precaution, which should be practiced after contact with
patients and laboratory specimens.
Proper hand washing techniques include soap, running water and 10-15 seconds of friction or scrubbing
action. Hands should be dried and the paper towel used to turn the faucets off.
Hands are washed:
a. After completion of work and before leaving the laboratory.
b. After removing gloves.
c. Before eating, drinking, smoking, applying cosmetics, changing contact lenses or using lavatory facilities.
d. Before all other activities which entail hand contact with mucous membranes or breaks in the skin.
e. Immediately after accidental skin contact with blood or other potentially infectious materials.
f. Between patient contact and before invasive procedures.

8. Laboratory work surfaces must be disinfected daily and after a spill of blood or body fluid with a 1:10
dilution of Clorox in water.

B. Eye Safety
1. KNOW WHERE THE NEAREST EYE WASH STATION IS LOCATED AND HOW TO
OPERATE IT.
2. Eye goggles should be worn:
a. When working with certain caustic reagents and/or solvents, or concentrated acids and bases.
b. When performing procedures that are likely to generate droplets/aerosols of blood or other body fluid.
c. When working with reagents under pressure.
d. When working in close proximity to ultra-violet radiation (light).
3. Wearing contact lenses in the laboratory is discouraged and requires extra precaution if worn. Gases and
vapors can be concentrated under the lenses and cause permanent eye damage. Furthermore, in the event of a
chemical splash into an eye, it is often nearly impossible to remove the contact lens to irrigate the eye
because of involuntary spasm of the eyelid. Persons who must wear contact lenses should inform their
supervisor to determine which procedures would require wearing no-vent goggles.

II. Chemical and Gas Safety
To provide a safe working environment, all personnel should be aware of potentially hazardous
materials and the proper way of handling this material. Avoid unnecessary exposure to chemicals.
Occupational Safety and Health Administration (OSHA) requires any necessary information in the form of
MATERIAL SAFETY DATA SHEETS (MSDS) concerning the handling of hazardous materials to be
available to all laboratory personnel, so that they may achieve and maintain safe working conditions.

NFPA Chemical Hazard Sign
A. Toxic and Corrosive Materials (acids and alkali):

Toxic or Poison Hazard

Corrosive Hazard
1. To avoid dangerous splatter, ALWAYS ADD ACID TO WATER!
2. Toxic materials should be labeled with special tape when used in compounded reagents and stored in
separate containers. These materials should be handled carefully and kept in the hood during preparation.
3. Acids and alkali should be carried by means of special protective carriers when transported.
4. Acid and alkali spills should be covered and neutralized by using the material from the ‘spill bucket’. All
material, spill and compound, should be swept up and placed in a plastic bucket for proper disposal.
5. In case of spillage, wash all exposed human tissue (including eyes) generously with water and notify your
supervisor for proper reporting of the incident.
B. Carcinogens:
1. All laboratory chemicals identified as carcinogens must be labeled CARCINOGEN.
2. When working with these substances, protective clothing and gloves should be worn.

C. Flammable Compounds:
1. All flammable reagents should be kept in the flammable storage facilities (closet or refrigerator) at
all times when not in use.
2. Any solutions compounded from these reagents should be labeled as flammable.
3. Flammable substances should be handled in areas free of ignition sources.
4. Flammable substances should never be heated using an open flame.
5. Ventilation is one of the most effective ways to prevent accumulation of explosive levels of flammable
vapors. An exhaust hood should be used whenever appreciable quantities of flammables are handled.
6. Flammable compounds should be placed in proper receptacle for disposal.

D. Ether Precautions (flammable compound):
1. These compounds tend to react with oxygen to form explosive peroxides. When ether containers are
opened they are to be dated and all material remaining after six (6) months must be disposed of immediately.
2. Disposal of ether compounds is through the Hazardous Materials Office.
3. Ether compounds will be stored in an explosion-proof refrigerator. (boiling point of ether is approximately
room temperature)
E. Compressed Gases:
1. The storage of all compressed gases shall be in containers designed, constructed, tested and maintained in
accordance with the U.S. Department of Transportation Specifications and Regulations.
2. In the laboratory, gas containers are to be limited to the number of containers in use at any time. Low
pressure (LP) gases shall also be limited to the smallest size container.
3. Containers shall be securely strapped, chained or secured in a cylinder stand so they cannot fall.
4. Oxidizing gases should be separated from flammable gasses.

III. Radiation Safety
A. No eating, drinking, smoking permitted!
B. Radioactive material should be labeled as radioactive and stored in a proper container so as to prevent
spillage or leakage.
C. These materials must be handled carefully. Remember: the amount of radiation exposure decreases
with distance.
D. Radioactive spills should be absorbed with absorbent toweling. The area should be cleaned with soap and
water and then decontaminated with a product such as ‘count-off’. The area of the spill is then monitored for
any residual radioactivity. If the area is not decontaminated, the above regimen is repeated and re-monitored.
E. In the case of a radioactive spill in a high traffic area, the area will be ‘roped off’ until proper
decontamination has been achieved.
F. In the case of a major radioactive spill, all personnel in the area must be notified. The appropriate safety
officer must be notified and all attempts to keep contamination at a minimum must be used.

IV. Fire Safety
A. KNOW WHERE ALL FIRE EXITS, FIRE EXTINGUISHERS AND FIRE ALARMS ARE
LOCATED!
B. KNOW HOW TO PROPERLY OPERATE APPROPRIATE FIRE ALARMS AND FIRE SAFETY
EQUIPMENT!

V. Electrical Safety
A. The use of extension cords is prohibited.
B. All equipment must be properly grounded.
C. Never operate electrical equipment with fluid spillage in the immediate are or with wet hands.
D. Never use plugs with exposed or frayed wires.
E. If there are sparks or smoke or any unusual events occur, shut down the instrument and notify the manager
or safety officer. Electrical equipment that is not working properly should not be used.
F. If a person is shocked by electricity shut off the current or breaks contact with the live wire immediately.
Do not touch the victim while he is in contact with the source of current unless you are completely insulated
against shock. If the victim is unconscious, call HOSPITAL EMERGENCY No to report the incident and
request assistance.

VI. General Procedures and Equipment
A. Cracked or chipped glassware should not be used.
B. Centrifuges should not be used without the covers completely closed.
C. When removing tops from evacuated test tubes, care must be taken to prevent aerosol formation.

VII. In Case of Accidents
A. Accidental Needle Stick:
1. Bleed wound.
2. Wash wound thoroughly with soap.
3. Notify the supervisor/mentor about the incident and report to safety office with an incident report form.
4. May need to get blood tested for hepatitis.
B. If you should wound yourself in the laboratory:
1. Any type of accident should be brought to the attention of the Supervisor/mentor of the laboratory.

