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Abstract
The laboratory environment can be a hazardous place to work and workers are exposed to numerous 
potential hazards including chemical, biological, electrical, physical and radioactive hazards. The US 
Occupational Safety Health Act (OSHA) 1970 serves to assure safe and healthful working conditions 
for the worker by ahthorizing enforcement of the standards developed under the Act and by providing 
for research, information, education, and training on occupational safety and health.
When considering chemical safety, only the required amount and the alternative for highly toxic 
chemicals, the less toxic ones should be bought. Laboratory workers should be aware of hazardous 
chemicals (corrosive, irritant, flammable, toxic, reactive, infectious, radioactive and cancerous), states 
(solid, liquid, vapour and gas), route of exposure ^inhalation, ingestion, absorption and injection) and 
symbols. They should be able to read Material Safety Data sheets (MSDS) or Dangerous Goods 
Regulation (DGR) certificates, handle and store accordingly. Every container should be labeled to 
show date received and opened. Flammable chemicals should be stored in metal cupboards to avoid 
fire. Highly toxic chemicals, concentrated acids and bases should be stored on sand filled trays at the 
bottom shelf with reactive chemicals segregated. General safety tips, chemical symbols and first aid 
measures should be displayed in the laboratory. Combustible materials like paper, wood and 
cardboard should be removed from the laboratory immediately and if  possible can be reused or 
recycled. Fire extinguishers should be placed in easily accessible places.
Accidents can occur through electric short circuits caused by working in energized equipment. The 
equipment should be placed in a safe area with clear operating instructions.
For biosafety, the exposure of individuals and the environment to potentially hazardous biological 
agents must be reduced. Biosafety committee should implement various degrees of laboratory control 
and containment through laboratory design and access restrictions, personnel expertise and training, 
use of containment equipment, and safe methods of managing infectious materials in a laboratory. 
Infectious samples should be analyzed in a safe manner and discarded after sterilization. Laboratory 
workers should be vaccinated against potential hazardous infection.
Physical hazard can occur during pipetting, wrong sitting posture, crowded laboratory, eye strain and 
handling with hazardous chemicals outside the safety cabinet.
Laboratory workers should wear personal protective equipment. Waste, whether chemical or 
biological, has to be stored in separate containers with the correct label and treated before disposal. 
Radioactive chemicals should be stored in closed containers. The correct laboratory management will 
reduce many accidents and save the precious life of the laboratory worker.
Introduction
The laboratory environment can be a hazardous 
place to work and the workers are exposed to 
numerous potential hazards including chemical, 
biological, electrical, physical and radioactive 
hazards. The US Occupational Safety Health Act 
(OSHA) 1970 serves to assure safe and healthful 
working conditions for the worker by authorizing 
enforcement of the standards developed under the 
Act and by providing for research, information, 
education, and training on occupational safety and 
health. The standards designed for laboratories with 
different environment coming under the principal 
OSHA standard are categorised below:

• The Occupational Exposure to Hazardous 
Chemicals in Laboratories Standard (29 CFR 
1910.1450) - developed for work places where 
relatively small quantities of hazardous 
chemicals are used on a non-production basis.

• The Hazard Communication Standard (29 CFR 
1910.1200) - designed to protect against 
chemical source illnesses and injuries by 
ensuring that employers and workers are 
provided with information to recognize, 
evaluate and control chemical hazards and take 
appropriate protective measures.

• The Personal Protective Equipment (PPE) 
Standard (29 CFR 1910.132).
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• The Eye and Face Protection Standard (29 CFR
1910.133) .

• The Respiratory Protection Standard (29 CFR
1910.134) .

• The Hand Protection Standard (29 CFR 
1910.138).

• The Control of Hazardous Energy Standard (29 
CFR 1910.147).

• The Blood borne Pathogens Standard (29 CFR 
1910.1030) - designed to protect workers from 
health hazards o f exposure to blood borne 
pathogens.

Chemical safety

toxic chemicals, the less toxic ones should be 
bought. Faboratory workers should be aware of 
hazardous chemicals (corrosive, irritant, 
flammable, toxic, reactive, infectious, radioactive 
and cancerous), states (solid, liquid, vapour and 
gas), route o f exposure (inhalation, ingestion, 
absorption and injection) and symbols. They should 
be able to read Material Safety Data sheets 
(MSDS) or Dangerous Goods Regulation (DGR) 
certificates, handle and store accordingly.
OSHA hazard communication standard pictogram 
(Fig. 1) and label of a chemical container (Fig. 2) 
are given below.

When considering chemical safety the required 
amount o f chemicals and the alternative for highly
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Fig.l. Hazard communication standard pictograms and hazards
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Fig. 2. Compliant label for n-Propyl alcohol
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Electrical safety
A cciden ts can occur th rough  electric short c ircu its  

caused by w ork ing  w ith energ ized  equ ipm en t, 

unpro tec ted  plug points, excess heat genera tion , 

and con tact w ith exp losive  o r reac tive  chem icals.

The equ ipm ent should  be p laced  in a safe a rea  w ith  

the operating  instructions. E lectric  shock  occurs 

w hen the hum an body  becom es part o f  a path  

through w hich  cu rren t flow s. T he ind irec t e ffec t of 

this can be an in jury  resu ltin g  from  a fall o r a 

m ovem ent into m ach inery  fo llow ing  a e lectric  

shock. B um s can resu lt w hen  a p erson  to uches 

e lectrical w iring  o r equ ipm en t that is energ ized .

Biosafety

For b iosafety , the exposu re  o f  ind iv iduals  and  the 

env ironm ent to  po ten tia lly  hazardous b io log ica l 

agents m ust be reduced . B iosafe ty  com m ittees 

should  be appo in ted  and the ir m em bers shou ld  

im plem ent various degrees o f  lab o ra to ry  con tro l 

and con ta inm en t th rough  labo ra to ry  design , access 

restric tions, personnel expertise  and  tra in ing , use  o f  

con ta inm en t equ ipm en t, and  safe m ethods o f  

m anag ing  in fec tious m ateria ls  in a labora to ry .
T ab le  1. R elation  o f  risk  g roups to  b io safe ty  levels, p rac tice s  and  eq u ip m en t

Biosafety

In fec tious sam ples like b lo o d , u rine, resp ira to ry  

trac t sam ples, faeces, fo rensic  sam ples and 

en v iro n m en ta l sam p les shou ld  be  analyzed  in a safe 

m an n er and  d isca rd ed  a fte r s teriliza tion . 

L ab o ra to ry  w orkers  shou ld  be v acc ina ted  again st 

p o ten tia l h aza rd o u s in fec tion .

T ab le. 1. d escrib es  the re la tio n sh ip  b e tw een  the 

b io sa fe ty  levels due to  the  p rac tices  and  the 

eq u ip m en t u sed  in the  labora to ry .

P recau tio n s  to  be  tak en  in the  b io log ica l 

lab o ra to rie s  are: avo id  w o rk in g  w ith  la rge  vo lu m es 

o r h igh  co n cen tra tio n s  o f  m icro o rg an ism s, 

o v erc ro w d in g , u n au th o rized  en trance , and 

in festa tio n  w ith  roden ts.

RISK
GROUP

BIOSAFETY
LEVEL

LABORATORY
TYPE

LABORATORY
PRACTICES

SAFETY
EQUIPMENT

1 B a s ic  -  
B io sa fe ty  
Leve l 1

B a s ic  te a ch in g , 
research

G M T N one; open bench 
w o rk

2 B a s ic  -  
B io sa fe ty  
Leve l 2

P r im a ry  health 
se rv ic e s ; d ia g n o st ic  
s e rv ic e s , research

G M T  p lu s  p ro tective  
c lo th in g , b io h aza rd  
s ig n

O pen b e n ch  p lu s  B S C  
fo r potentia l a e ro s o ls

3 C o n ta in m e n t -  
B io sa fe ty  
Le vel 3

S p e c ia l d ia g n o st ic  
s e rv ic e s , re sea rch

A s  Le ve l 2 p lu s  
sp e c ia l c lo th in g , 
co n tro lle d  a c c e s s , 
d ire ctio n a l a irflo w

B S C  an d /o r other 
p r im a ry  d e v ic e s  fo r  a ll 
a c t iv it ie s

4 M axim um  
co n ta in m e n t -  
B io sa fe ty  
Level 4

D a n g e ro u s  path ogen  
un its

A s  Le ve l 3 p lu s  
a ir lo c k  entry, sh o w e r 
exit, sp e c ia l w a ste  
d is p o s a l

C la s s  III B S C , or 
p o s it iv e  p re ssu re  s u its  
in c o n ju n c tio n  w ith 
C la s s  II B S C s ,  d o u b le - 
en ded  a u to c la ve  
(th ro u g h  the w a ll) , 
filtered  a ir

Source: B io log ica l safe ty  cab ine t (B S C ); G ood  M ic ro b io lo g ica l T ech n iq u es  (G M T ) (p art IV ).

P hysical hazard  can  occu r du ring  p ipe tting , w rong  

sitting  postu re , c row ded  labora to ry , eye stra in  and  

hand ling  o f  haza rdous chem ica ls  ou tside  the  safe ty  
cabinet.

L abo ra to ry  w orkers  shou ld  w ear perso n a l 

p ro tec tiv e  equ ipm en t to reduce  risk  caused  by  

acc iden ts. W aste , w h e th er chem ical o r b io log ical, 

has to  be  s to red  in separate  con ta iners  w ith  the

co rrec t label and  trea ted  b e fo re  d isposal. 

R ad io ac tiv e  ch em ica ls  sh o u ld  be  s to red  in c lo sed  

con ta iners . C o rrec t lab o ra to ry  m a n ag em en t w ill 

red u ce  m an y  acc id en ts  and  save th e  p rec io u s  life o f  

the  lab o ra to ry  w orker.
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-  - . M . High Visibility 
Safety Halmats Clothing or Vest Foot Protection Dust M ask Hand Protection

Htaring ProtectionWelding Mask

Safety
Harness

Breathing 
Apparatus Face Shield

Protective 
Respirators ClothingRespirator Safety Glasses

F ig . 3. Personal protection equipm ent 
Table 2. P ersonal p ro tec tiv e  eq u ip m en t and  sa te ty  m easures.

EQUIPMENT HAZARD CORRECTED SAFETY FEATURES

Laboratory coats, 
gowns, coveralls

Contamination of clothing • Back opening
• Cover street clothing

Plastic aprons Contamination of clothing • Waterproof

Footwear Impact and splash • Closed-toe_

Goggles Impact and splash ♦ Impact-resistant lenses (must be optically 
correct or worn over corrective eye glasses)

* Side shields

Safety spectacles Impact • Impact-resistant lenses (must be optically 
correct)

♦ Side shields

Face shields Impact and splash ♦ Shield entire face
• Easily removable in case of accident

Respirators Inhalation of aerosols ♦ Designs available include single-use 
disposable: full-face or half-face air 
purifying: full-face or hooded powered air 
purifying (PAPR): and supplied air 
respirators

Gloves Direct contact with 
microorganisms

Cuts

• Disposable microbiologically approved latex, 
vinyl or nitrile

• Hand protection
• Mesh
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