
Prepared by, 

Dr. Ilanila I.P.

Assistant Professor

SoBT



Risk Assessment
• Framework: Risk Assessment of GE Organisms

Risk Categories

Based on the 

• Likelihood of the risk occurring

• Consequence of the risk if it occurs

Risk assessment matrix:



Risk Assessment

As per DBT guidelines, risk groups (RG) are classified into 4 groups



Biosafety levels

Names of the microorganisms corresponding to each risk groups are listed in the 

Annexure 1 of the DBT-Guidelines



BSL and RG essentials



BSL requirements



BSL – 1 lab BSL – 2 lab

All images are taken from WHO handbook



BSL – 3 lab BSL – 4 lab 

All images are taken from WHO handbook
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Lab Safety



All labs should have the details 
pasted on the entrance



Dressing for Lab

FACE SHIELD

LAB COAT

GLOVES

GOGGLES

BOOTS



PPE



Safe Lab Practices
Never store food or drink, or personal items such as coats and bags in the 
laboratory

Activities such as eating, drinking, smoking, and applying cosmetics are only 
to be performed outside the laboratory. 

Never put materials, such as pens, pencils or gum, in the mouth while inside 
the laboratory, regardless of whether gloves are worn or not. 

Wash hands thoroughly, preferably with warm running water and soap, after 
handling biological material and/or animals, before leaving the laboratory or 
when hands are known or believed to be contaminated. 

Protect written documents from contamination using barriers (such as plastic 
coverings), particularly those that may need to be removed from the laboratory.



Safe Lab Practices 2
Ensure open flames or heat sources are never placed near flammable supplies 
and are never left unattended. 

Ensure that cuts or broken skin are covered before entering the laboratory. 

Before entering the laboratory, ensure that there are adequate supplies of 
laboratory equipment and consumables, including reagents, PPE and 
disinfectants, and that these items are suitable for the activities envisaged. 

Ensure that supplies are stored safely and according to storage instructions to 
reduce accidents and incidents such as spills, trips and falls. 

Ensure proper labelling of all biological agents and chemical and radioactive 
material. 



Safe Lab Practices 3
Ensure that the work is performed with care and without hurrying. 

Avoid working when fatigued.

Keep the work area tidy, clean and free of non-essential objects and materials.

Prohibit the use of earphones

Cover or remove any jewelry that could tear gloves

Cleaning and decontamination of jewelry or spectacles should be considered.

Refrain from using portable electronic devices when not specifically required

Keep electronic devices where they cannot easily become contaminated

Ensure that the devices are either protected by a physical barrier.



Avoiding ingestion of  biological agents and 
contact with skin and eyes 

Wear disposable gloves at all times when handling specimens known or reasonably expected to

contain biological agents.

Disposable gloves must not be reused.

Avoid contact of gloved hands with the face.

Remove gloves aseptically after use and wash hands as instructed during the training.

Shield or otherwise protect the mouth, eyes and face during any operation where splashes may occur,

such as during the mixing of disinfectant solutions.

Secure hair to prevent contamination.

Cover any broken skin with a suitable dressing.

Prohibit pipetting by mouth.



Avoiding injection of  biological agents
Wherever possible, replace any glassware with plastic-ware.

If required, use scissors with blunt or rounded ends rather than pointed ends.

If you are using glassware, check it on a regular basis and discard it if anything is broken, cracked or chipped.

Use ampoule openers for safe handling of ampoules.

Minimize the risk associated with the use of syringes or needles by using blunt syringe needles, alternative devices

or engineered sharp safety devices, where possible.

However, be aware that sharp safety devices also pose a risk when not handled properly.

Never use syringes with needles as an alternative to pipetting devices.

Never re-cap, clip or remove needles from disposable syringes.

Dispose of any sharps materials in puncture-proof or puncture-resistant containers fitted with sealed covers.

Disposal containers must be puncture-proof/-resistant, must not be filled to capacity, must be never reused and

must not be discarded in landfills.



Preventing dispersal of  biological agents

☺ Discard specimens and cultures for disposal in leak-proof containers with tops appropriately secured 

before disposal in dedicated waste containers.

☺ Place waste containers, preferably unbreakable (such as plastic, metal), at every workstation.

☺ Regularly empty waste containers and securely dispose of waste.

☺ Ensure all waste is properly labelled.

☺ Consider opening tubes with disinfectant-soaked pad/gauze.

☺ Decontaminate work surfaces with a suitable disinfectant at the end of the work procedures and if 

any material is spilled.

☺ When disinfectants are used, ensure the disinfectant is active against the agents being handled and is 

left in contact with waste materials for the appropriate time, according to the disinfectant being used.



In the Event of a Lab Accident…

• All incidents must be reported to the appropriate personnel, usually a laboratory

supervisor (in NITC, the PI in-charge for the specific lab), in a timely manner.

• A written record of accidents and incidents must be maintained, in line with national

regulations where applicable.

• Any incident that occurs must be reported and investigated in a timely manner.

• Results from incident investigations must be used to update laboratory procedures

and emergency response.



Instruction for Emergencies

• Even when carrying out low-risk work and following all core requirements for biosafety, incidents 

can still occur. To reduce the likelihood of exposure to/release of a biological  agent or to reduce the 

consequences of such incidents, a contingency plan must be developed that provides specific SOPs to 

be followed in possible emergency scenarios that apply to the work and local environment. Personnel 

must be trained on these procedures and have periodic refresher training in order to maintain 

competency.



Biological spill response
If a spill occurs where there is a high initial risk (due to a large formation of aerosols, a large volume/high concentration of

liquid spilt, and/or high pathogenicity of the biological agent involved) the following protocol should be followed

• Personnel must immediately vacate the affected area.

• Exposed persons should be referred immediately for medical evaluation.

• The room containing the spill should not be entered for a length of time that allows aerosols to be carried away and heavier 

particles to settle. If the laboratory does not have a central air exhaust system, entrance should be delayed for longer.

• SIGNS MUST BE POSTED INDICATING ENTRY IS FORBIDDEN.

• The laboratory supervisor and the biosafety officer must be informed as soon as possible after the event has occurred.

• After the necessary amount of time has elapsed, decontamination must proceed; depending on the size of the spill, this may 

require help or supervision, for example, by the biosafety officer.

• Suitable protective clothing and respiratory protection may be needed for the spill clean-up.



Waste Disposal

• As per WHO, 



At the End of Your Lab Time…
Make sure 

• You have entered in the respective log books

• All chemicals are replaced at respective places.

• All chemicals are labelled.

• You remove the gloves without contaminating 

the hands

• You wash your hands and face (if needed) with 

soap thoroughly.



Signs to be put up in the lab



Signs to be put up in the lab



Signs to be put up in the lab




