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What is the chemicals?

 Any specific element
or compound is
known as
‘CHEMICALS’.

Water

Alcohol

Pyridine

Petrol







HAZARDS
Hazards/Danger

Observable or predicted from knowledge


Risk
Not directly observable - probability of harm to system 

elements being realised from exposure to hazards and 
danger.


Harm
Damage to system elements - long or short term



Accidents


Injuries Ill-Health Damage



HAZARDS

Physical

Chemical

Biological

Mechanical

Electrical

Pollution

7



Chemical hazards

Physical hazards

Flammable, combustible, 
compressed gases, explosives, 
organic peroxides, oxidizers, 
pyrophorics, water reactives

Health hazards

Carcinogens, corrosives, toxic 
agents, reproductive toxins, 
irritants, sensitizers, target organs 
agents

Hazard factors include chemical form, route of 
entry, amount, frequency



Physical hazards
 A chemical laboratory, like any other 

workplace, presents a variety of physical 
hazards that can be minimized by using 
good laboratory practice and common 
sense, by staying alert, and by always 
thinking about where the hazards are. 
Keep floors dry and uncluttered to prevent 
slips, trips, and falls. Whenever possible, 
open flames should be replaced by 
electrical heating





Hazardous substances
 Carcinogens. Substances 

that may cause cancer in 
humans and animals under 
certain conditions. An 
example is chromic acid.

 Corrosives. Substances 
that cause visible 
destruction or permanent 
change to skin tissue on 
contact. An example is 
hydrochloric acid.

 Hepatotoxins. Substances 
that may cause damage to 
the liver. An example is 
chloroform.

 Mutagens. Substances 
that may cause changes in 
the genetic material of 
cells. An example is 
ethidium bromide.

 Nephrotoxins.
 Substances that may 

cause damage to the 
kidneys. An example 
is acetonitrile.

 Neurotoxins.
Substances that are 
harmful to the 
nervous system. An 
example is acrylamide.

 Teratogens.
Substances that may 
affect the 
development of an 
embryo or fetus. An 
example is formamide.



Accident happened in lab-

FIRE- SDR ( Stop Drop and Roll)



Accident happened in lab-

Acid spills-



Accident happened in lab-

Bleeding due to Cut -



Accident happened in lab-

Chemical in eye-



Accident happened in lab-

Electric shock-



Where we get the information 
of chemicals?



Where we get the information 
of chemicals?

❑ In MSDS data sheet

➢ It includes all information about the 
chemical.  



Material Safety Data Sheets

 Another important reference 
for health and safety 
information is the Material 
Safety Data Sheet, or MSDS. 
A Material Safety Data Sheet 
is prepared for each chemical 
by its manufacturer. It 
describes the physical and 
chemical properties of the 
product, the health hazards, 
and appropriate emergency 
response procedures. And, it 
can tell you of acute and 
chronic effects that can be 
caused by exposure to 
hazardous chemicals. 





National Fire Protection           
Association (NFPA) DIAMOND









General  symbols-





Good Lab Practices
Good Laboratory practices can be 

defined as “a body of rules, operating 
procedures and practices established 
by a given organization that are 
considered to be mandatory with a 
view to ensuring  quality and 
correctness in the results produced by a 
laboratory. 



Good Laboratory Practices
Established  by worldwide bodies such 

as

 Organization for Economic co-
operation and Development (OECD)

 International Organization for 
Standardization. (ISO) 



Government agencies have adopted 
them as rules for laboratories involved 
in analyzing substances that require 
regulation. e.g.

 pharmaceuticals,

 foods,

 environmental samples etc. 



Cleanliness
 Control laboratories & equipment should be kept 

clean., in accordance with written cleaning schedules.

 All laboratory personnel should wear clean protective 
clothing appropriate to the duties being performed.

 The disposal of waste material should be done 
carefully & responsibly in accordance with  procedures 
which should be documented.

 Keep the work place clean & uncluttered& do not get 
distracted at work by other people. 



REAGENTS
 The reagents should be dated upon receipt or 

preparation & labelled for identification.
 Reagents made up in the laboratory should be prepared 

by competent persons according to laid-down 
procedures. 

 The labels on the reagent bottles should indicate the 
concentration, standardization factor, shelf life & 

 storage conditions , date of preparation, date of re-
standardisation & signature of the chemist who has 
prepared it.

 Reference standards & working standards should be 
dated  & stored at proper conditions. They should be 
handled & used carefully in consultation with senior 
chemist.

 MSDS of hazardous & poisonous chemicals
 Distilled /DM water- analysis



Equipments
 Laboratory instruments & equipments  should be 

serviced & calibrated at suitable intervals according to 
written procedures by persons or a service agency & 
validated. (SOP for operation & calibration)

 Readily available records must be maintained for each 
one of them. 

 Next servicing or calibration due date should also be 
mentioned on them.

 Separate room under control temp. & humidity



Equipments
 Written operating instructions should be readily 

available or preferably be displayed for each 
instrument.

 Records shall have Name of eqip., Mfg.’s name & 
instruction manual, model no.,list of spares 
&accessories, etc.

 Defective instrument should be withdrawn from use 
until the fault has been rectified.



Sampling
 Sample should be a proper representative of bulk 

product.

 A trained & authorized sampler should sample out 
using appropriate , clean Sampling equipments , 
following safety precautions & sampling norms.



Sampling
 Written Sampling SOP should include

 Method of sampling

 Equipment to be used

 The amount of sample to be taken 

 Instructions for any required sub division of sample  

 The type & condition of sample container to be used 

 Any special precaution to be observed  

 Cleaning & storage of sampling equipment. 



Sampling
 The Sample container  should have labels bearing 

details about  Name of material, Batch no., Mfg. 
Date, expiry date , Name of manufacturer,& quantity 
sampled. 

 Those containers from which samples are drawn, are 
marked with ‘sampled’ stamp with date & signature 
of the chemist so that they are identifiable from 
bulk containers.

 Sampling equipments should be cleaned after each 
use & stored separately from other laboratory 
equipments.



Testing
 Samples should be tested in accordance with the 

written methods & referred to in relevant 
specifications.

 In- process checks done by QC personnel on the 
batches in production should also be attached to the 
analytical reports for the batch.

 Test methods should be validated.
 Where the results of testing appear doubtful, repeat 

the test/s but do not fabricate the results to cover up 
mistakes  or to avoid work.



Safety
 Waste materials awaiting disposal should be safely 

stored. Flammable & halogenated solvents & other 
contaminated waste liquids should not be poured  into 
the drains carrying the  factory  effluent. They should 
be collected separately & disposed off suitably . There 
should be separate waste containers  for broken glass.





Chemical storage
Safe storage of chemicals is a necessity in 

every laboratory. It will:
 Provide for effective management of 

chemicals.
 Lessen the risk of fire.
 Prevent accidental mixing of 

incompatible chemicals in emergencies.
 Minimize exposure to corrosive and 

toxic chemicals. 

 Safe chemical storage may seem to be a 
matter of common sense. Yet in fact, it 
requires an awareness of each 
chemical's potential hazards, and a lot 
of thought. 



Safe storage

 Have an experienced co-worker or 
your supervisor show you the 
designated storage areas and help 
you become familiar with the 
specific storage locations of each 
chemical. Pay particular attention 
to how acids, flammables, and 
detergents are stored. When you 
remove a chemical from storage, 
always remember to return it to 
the same spot. This is being 
considerate of your co-workers as 
well as safe practice. 



Rules of thumb for safe storage
 Do not store more chemicals than you 

will need over a reasonable period.
 Always read the chemical's label and 

mark it with the date of receipt before 
storing.

 Never store highly reactive chemicals 
for longer than 6 months.

 Never store a chemical with an 
obscured or missing label.

 Separate chemicals into compatible 
groups and store alphabetically within 
the groups.

 Designate separate storage areas for 
highly toxic chemicals. 



Rules of thumb for safe storage, 
(continued)
 Store chemicals that can ignite at 

room temperature in a flammables 
cabinet. If flammable chemicals 
require cold storage, store only in 
refrigerators approved for such use.

 Storage areas for corrosive, toxic, 
flammable, and highly reactive 
chemicals should be near a 
laboratory chemical hood to 
encourage use of the hood when 
transferring chemicals.



Rules of thumb for safe storage, 
(continued)
 Store only cleaning materials 

directly under the sink.
 Never store liquid hazardous 

chemicals above eye level.
 Store heavy chemical 

containers on lower shelves, 
not on the floor.

 Store chemicals on shelves 
with raised edges.



Personal PPE

 You can do a lot to protect 
yourself while working with 
detergents and hazardous 
chemicals. Wear long pants, a 
long-sleeved shirt, closed-toe 
shoes, a laboratory coat, eye 
protection, and gloves.

 When handling acids wear a 
rubberized apron for added 
protection. 



Safety equipments-
Apron-



Safety equipments-
Shoes-



Safety equipments-
Hair belt ( for GIRLS )-



Always protect your eyes

 Safety glasses with side eye shields, splash 
goggles, and full face shields offer varying 
degrees of protection against splattering 
chemicals. Choose safety glasses with side 
eye shields when there is a splash hazard 
with a small quantity of a hazardous 
chemical, for instance, when opening or 

closing a bottle.



Goggle and Face Guard
 Wear goggles when you are handling a chemical that is 

highly caustic or in a larger volume, perhaps a liter or more.

 Wear a face shield when you are handling a very large 
volume of a hazardous chemical, or when you need to 
protect your face and your eyes. For example, wear a face 
shield when you are removing a closed container from 
liquid nitrogen.



Gloves
 Wearing gloves is a simple and effective way to protect 

yourself from chemical contact, but the gloves must be 
resistant to the specific chemical with which you are 
working.

 No glove material is impermeable to all chemicals, 
therefore, the most effective practice in using protective 
gloves is to change them frequently and whenever they are 
contaminated. 



Eyewash and Safety Showers

▪ Must Meet ANSI 
Requirements

▪ 15 Minutes of Clear, 
Running Water

▪ Operate Eyewash 
Weekly

▪ If Used Seek Medical 
Attention

▪ Maintain Clear Access



Eye Shower



Lab Safety

The following guidelines have been established to 
minimize the hazards in a laboratory setting.  It is 
important to take responsibility for your actions 
and to keep in mind that irresponsible acts could 
have lasting future effects.  

The next portion of the training is simply review 
and is meant to remind you of responsible conduct 
in a laboratory setting.  As the hazards increase, 
the risks increase, and the responsibility must 
increase.  



Lab Attire

✓No open-toed shoes

✓No shorts unless a lab coat is used

✓Restrain hair when working with hazardous materials

✓Remove protective clothing in public

✓Use the proper Personal Protective Equipment for the 
job

You should remember the following:



Personal Habits

✓Do not eat, drink, smoke, chew gum or apply 
cosmetics, or remove/insert contact lenses while 
in the laboratory

✓Do not store food or beverages in the lab or in 
chemical refrigerator

✓Do not mouth pipette
✓Wash hands before leaving laboratory or after 

handling contaminated material

Personal habits play a large role in minimizing 
hazards.  The following measures must be 
taken:



Safe Practices
These safe practices should be followed to ensure 

safe working conditions:
✓Do not use chipped or cracked glassware
✓When working with hazardous materials, have a 

second person nearby
✓Know emergency procedures
✓Keep the laboratory neat and clean
✓Use hazardous chemicals under a fume hood and 

biohazardous materials under a biosafety cabinet 
(BSC)

✓Decontaminate as needed
✓All procedures should be performed to minimize 

aerosol



FIRST AID



Chemical in eyes-
 Wash your eye with water in the eye wash.

 Inform the doctor immediately.



Chemical  spil-
 Flush the skin with water.

 For acid neutralize the acid with baking soda.

 For base neutralize the base with boric acid.



Bleeding  from cut-

 Apply pressure to the wound with  sterile gauze.

 Wash with soap and water.

 Apply the sterile bandage.



Fainting-

 Lie the person down on the back.

 Position the head lower than the legs.

 Provide fresh air.



Electric shock-
 Cut electric power immediately.

 Take him in free air.

 Start chest compression.



Burn-

 Apply the spirit on burned area. 

 Apply the burn treatment application.

 Cover with sterile bandage.





Preliminary procedures in 
glassware washing
 Contaminated items: Return glassware 

that contains chemicals or 
contamination to the researcher for 
proper disposal.

 Broken glassware: Dispose of any 
chipped or cracked items in a proper 
disposal container. 

 Removing labels: When scraping labels, 
always brace the bottle against the sink 
so you have good control and the bottle 
doesn't slip.

 Presoak glassware: At many facilities 
items are presoaked with EDTA 
sulfonate-based detergent to aid in 
cleaning and eliminate any need for acid 
cleaning



Acid washing precautions
 If you use chromic acid, ask your supervisor to select a safer 

method. Most facilities do not use acid cleaning methods at all 
because of the hazard of handling acid. But if acid washing is 
done at your facility, follow these safety precautions:

 1. Protect yourself: Wear lab coat, long-sleeved acid-resistant 
gloves, heavy-duty apron, goggles, full-face shield, and closed-
toe shoes with rubber soles. Work carefully to prevent splashing 
acid. Never pour water into acid. 

 2. Contain acid: Carry and store acid in a secondary acid-resistant 
container or bottle carrier. Do not use or store acid near bleach 
or other incompatible chemicals. And, keep acid containers 
covered when not in use. 



Adopt the buddy system:

Always have another 
person stay nearby when 
you are using acid.



Case Study: burn injury
 A co-worker has just had 

his arm splashed with 
scalding water

 1. Help him to immediately 
get his arm submerged into 
cool water

 2. Call for emergency 
assistance



 3. Keep the arm submerged 
in   cool water until 
emergency help arrives.

 4. Report the incident to 
your director



Standard  Operating Procedures
 Sops required for

 Analysis of drugs

 Sample handling & accountability

 Receipt, identification, storage & sampling of test & 
control articles.

 Cleaning, maintenance and calibration of equipments

 Responsibilities of audit team personnel.



Standard  Operating Procedures
 Healthy & safety precaution

 Storage & maintenance of microbial cultures.

 Maintenance of animal rooms.

 Use & storage of reference standards

 Training programs & their frequency

 House Keeping

 Document control



Standard  Operating Procedures
 Retention & disposal of control samples

 SOPs should be reviewed periodically 

 SOPs should include designation of the person 
responsible for intended activity.

 Complaints & Product recall procedures




