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BIO-SAFETY MEASURES IN BIOLOGY LABORATORY  

 

 

INTRODUCTION 

Laboratory bio-safety” is the term commonly used to describe the 

containment principles, technologies and practices that are implemented 

to prevent unintentional exposure to microbial pathogenic organisms 

like viral, bacterial, fungal etc., and toxins, or their accidental release.  

Laboratory biosecurity refers to institutional and personal security 

measures designed to prevent the loss, theft, misuse, diversion or 

intentional release of pathogens and toxins. 

BIO-SAFETY MANAGEMENT IN LABORATORIES 

It is the responsibility of the laboratory in-charge/teacher/ to ensure 

the development and adoption of a bio-safety management plan and a 

safety or operations manual. The laboratory supervisor/laboratory 

technician should ensure that regular training in laboratory safety is 

provided. Personnel should be advised of special hazards, and required 

to read the safety or operations manual and follow standard practices and 

procedures. The laboratory supervisor should make sure that all 

personnel understand these. A copy of the safety or operations manual 

should be available in the laboratory. There should be an arthropod and 

rodent control programme. Appropriate medical evaluation, surveillance 

and treatment should be provided for all personnel in case of need, and 

adequate medical records should be maintained. 
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Relation of risk groups to Bio-safety 

levels, practices and equipment 

Bio-safety Levels 

Symbols 

  

             

SAFETY MEASURES IN BIOCHEMISTRY LABORATORY TO 

HANDLE ACIDS AND ALKALIS 

 

In the laboratory, the commonly used acids are nitric acid 

sulphuric acid hydrochloric acid. They are all colourless liquids. In the 

laboratory, the commonly used alkalis are sodium hydroxide, calcium 

hydroxide ammonium hydroxide.  They are all colourless liquids. 

Many acids and alkalis are corrosive, especially concentrated acids 

and alkalis. We must follow necessary safety precautions when handling 

the laboratory acids and alkalis. 

 Note the hazard warning labels on the bottles of chemicals. 

 Always wear safety goggles.  
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 Wear gloves or protective coats when necessary. 

 Do not use too much acids or alkalis.  

 Fill no more than 1/3 of the container with the acids or alkalis.  

 After the experiment, pour the wastes into suitable waste bottles. 

 If accidents happen, we should follow the following emergency 

treatment:  

 Report to your teacher immediately, - keep calm, e.g. some 
chemicals are splashed on your arm.  
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EMERGENCY TREATMENT INVOLVING ACIDS AND 

ALKALIS  

 Wash the affected area under slow running water for at least 10 

minutes.  

 If the eye is hurt, wash it with the eye-wash bottle. 

 Gently remove any contaminated clothing while washing the 

affected area. Avoid further contact with the acids or alkalis.  

 If the accident is serious, bring the sample of acids or alkalis to 

hospital for reference call for medical aid without delay. 
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GOOD PRACTICES IN BIOLOGICAL LABORATORY  

 Act in a responsible manner, concentrate and work cautiously at all 

times in the laboratory.  

 Follow laboratory safety posted rules and instructions and those 

given by the instructor. When in doubt concerning any safety 

matter, please ask to teacher.   

 Wear safety goggles.  

 Lab coats are required for protection of yourself and your clothing. 

 Wear loosely fitted garments with long sleeves and long pants. 

Clothing should be comfortable and not restrict motion. Avoid 

“hanging” clothing that might be caught in flame or equipment. 

Shorts, miniskirts, tank- tops, sandals, etc. increase your risk of 

injury and should not be worn. Long hair should be tied back..  

 Eating, drinking, and applying cosmetics are forbidden in the 

laboratory.  

 Wash your hands frequently, especially before leaving the 

laboratory.  

 Wear gloves when instructed to do so.  

 Never attempt to identify any chemical or substance by smelling, 

touching, or tasting the material. 

 Check with your instructor regarding chemical or substance 

disposal for every different material you use. Instructors are 

responsible for knowing the proper disposal of all materials used in 
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lab. Trash must be put in trash cans, not in sinks, trays, desks, or 

cabinets. Organic material and animal parts must be disposed of in 

special biohazard bags not in the regular trash.  

 Broken glass must be disposed of in the glass disposal box. Do not 

put broken slides or glass in the trash cans, sinks, desks, or 

cabinets.  

 Broken or missing equipment must be reported to your instructor 

so replacement may be obtained. Instructors will notify the proper 

persons. 

 Be very careful when dispensing acids and bases. Avoid getting 

them on your hands or clothing. Rinse thoroughly with running 

water.  

 Using mouth suction for pipeting is prohibited. Use proper pipeting 

devices.  

 Never take chemicals, substances, or materials out of the 

laboratory without the knowledge and consent of the instructor.  

 Students are not permitted to work unsupervised. Never work 

alone in the laboratory.  

 You are expected to know the location of all emergency 

equipment. This includes eye washes, fire extinguishers, showers, 

first aid kits, spill clean-up kits, and emergency gas shut-off 

switch. Observe good housekeeping practices. Work areas should 

be kept clean and tidy at all times. 



7 

 

 The laboratory should be kept neat, clean and free of materials that 

are not pertinent to the work. 

 Work surfaces must be decontaminated after any spill of 

potentially dangerous material and at the end of the working day. 

 All contaminated materials, specimens and cultures must be 

decontaminated before disposal or cleaning for reuse. 

 Packing and transportation must follow applicable national and/or 

international regulations. 

 When windows can be opened, they should be fitted with 

arthropod-proof screens. 

 

CODE OF PRACTICE 

 

This code is a listing of the most essential laboratory practices and 

procedures that are basic to good microbiological techniques (GMT). In 

many laboratories and national laboratory programmes, this code may be 

used to develop written practices and procedures for safe laboratory 

operations. Each laboratory should adopt a safety or operations manual 

that identifies known and potential hazards, and specifies practices and 

procedures to eliminate or minimize such hazards. GMT are 

fundamental to laboratory safety. Specialized laboratory equipment is a 

supplement to but can never replace appropriate procedures. The most 

important concepts are listed below. 
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 The international biohazard warning symbol must be displayed on 

the doors of the rooms where microorganisms of Risk Group 2 or 

higher risk groups are handled. 

 

Biohazard warning sign for laboratory doors 

 Only authorized persons should be allowed to enter the laboratory 

working areas. 

 Laboratory doors should be kept closed. 

 Children should not be authorized or allowed to enter laboratory 

working areas. 
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ESSENTIAL BIOSAFETY EQUIPMENT 

 Pipetting aids – to avoid mouth pipetting. Many different designs 

are available. 

 Biological safety cabinets, to be used whenever: infectious 

materials are handled; such materials may be centrifuged in the 

open laboratory if sealed centrifuge safety cups are used and if 

they are loaded and unloaded in a biological safety cabinet 

 Plastic disposable transfer loops. Alternatively, electric transfer 

loop incinerators may be used inside the biological safety cabinet 

to reduce aerosol production. 

 Screw-capped tubes and bottles. 

 Autoclaves or other appropriate means to decontaminate infectious 

materials. 

 Plastic disposable pipettes, whenever available, to avoid glass. 

 Equipment such as autoclaves and biological safety cabinets must 

be validated with appropriate methods before being taken into use. 

Recertification should take place at regular intervals, according to 

the manufacturer’s instructions 
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WASTE HANDLING 

 

 
 

Waste is anything that is to be discarded. 

In laboratories, decontamination of wastes and their ultimate disposal 

are closely interrelated. In terms of daily use, few if any contaminated 

materials will require actual removal from the laboratory or destruction. 

Most glassware, instruments and laboratory clothing will be reused or 

recycled. The overriding principle is that all infectious materials should 

be decontaminated, autoclaved or incinerated within the laboratory. 
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1. Have the objects or materials been effectively decontaminated or 

disinfected  

2. If not, have they been packaged in an approved manner for 

immediate on-site incineration  
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DISINFECTANTS USAGE PRACTICES 
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IMPORTANT AWARENESS IN MICROBIOLOGY 

LABORATORY  
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We need to aware at the time of plant material collection for 

taxonomical practical, because very minute pollens are found in the 

flowers of plant specimens. It will enter inside our bodies through our 

eyes, nose etc, and causes watery eyes, running nose, rashes, cough, 

fever, breathing shortness etc. we need little bit aware at the time of 

collection.  
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CHEMICAL, FIRE AND ELECTRICAL SAFETY 

 

Hazardous chemicals 

 

Workers in microbiological laboratories are not only exposed to 

pathogenic microorganisms, but also to chemical hazards. It is important 

that they have proper knowledge of the toxic effects of these chemicals, 

the routes of exposure and the hazards that may be associated with 
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handling and storage. Material safety data sheets or other chemical 

hazard information are available from chemical manufacturers and/or 

suppliers. These should be accessible in laboratories where these 

chemicals are used, e.g. as part of a safety or operations manual. 

Routes of exposure: Exposure to hazardous chemicals may occur by: 

Inhalation, Contact, Ingestion, Needle-sticks, through broken skin. 

Storage of chemicals: Only amounts of chemicals necessary for daily 

use should be stored in the laboratory. Bulk stocks should be kept in 

specially designated rooms or buildings. Chemicals should not be stored 

in alphabetical order. 

General rules regarding chemical incompatibilities 

To avoid fire and/or explosions, substances in the left-hand column of 

the below table should be stored and handled so that they cannot come 

into contact with the corresponding substances in the right-hand column 

of the table. 

General rules for chemical incompatibilities 

Substance Category Incompatible Substances 

Alkali metals, e.g. sodium, 

potassium, caesium and 
lithium 

Carbon dioxide, chlorinated 

hydrocarbons, water 

Halogens Ammonia, acetylene, 

hydrocarbons 

Acetic acid, hydrogen 

sulfide, aniline, 
hydrocarbons, sulfuric acid 

Oxidizing agents, e.g. chromic 

acid, nitric acid, peroxides, 
permanganates 
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Fire hazards 

Apart from chemical hazards, the effects of fire on the possible 

dissemination of infectious material must be considered. This may 

determine whether it is best to extinguish or contain the fire. The 

assistance of local fire prevention officers in the training of laboratory 

staff in fire prevention, immediate action in case of fire and the use of 

fire-fighting equipment is desirable. 

Fire warnings, instructions and escape routes should be displayed 

prominently in each room and in corridors and hallways. 

Common causes of fires in laboratories are: 

 Electrical circuit overloading 

 Poor electrical maintenance 

 Equipment unnecessarily left switched on 

 Equipment that was not designed for a laboratory environment 

 Open flames 

 Improper handling and storage of flammable or explosive materials 

 Improper segregation of incompatible chemicals 

 Sparking equipment near flammable substances and vapours 

 Improper or inadequate ventilation. 

 

Fire-fighting equipment should be placed near room doors and at 

strategic points in corridors and hallways. This equipment may include 

hoses, buckets (of water or sand) and a fire extinguisher. Fire 
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extinguishers should be regularly inspected and maintained, and their 

shelf-life kept up to date. Specific types and uses of fire extinguishers 

are shown in the below Table. 

Types and uses of fire extinguishers 

Type Use for Do not use for 

Water Paper, wood, fabric Electrical fires, flammable 
liquids, burning metals 

Carbon 

dioxide 

extinguisher 
gases 

Flammable liquids and 

gases, electrical fires 
Alkali metals, paper 

Dry powder Flammable liquids and 

gases, alkali metals, 
electrical fires 

Reusable equipment and 
instruments, as residues are 
very difficult to remove 

Foam Flammable liquids Electrical fires 

 

Electrical hazards: It is essential that all electrical installations and 

equipment are inspected and tested regularly, including 

earthing/grounding systems. All laboratory electrical equipment and 

wiring should conform to national electrical safety standards and codes. 

Ionizing radiation: Radiological protection is concerned with 

protecting humans against the harmful effects of ionizing radiation, 

which include:  

Somatic effects, e.g. radiation-induced cancers, skin damage, hair loss, 

blood deficiencies, gastrointestinal damage and cataract formation 
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Hereditary effects, e.g. chromosome damage or gene mutation , 

congenital malformations 

Protection from radiation is managed on the basis of four principles such 

as  

1. Minimizing the time of radiation exposure 

2. Maximizing the distance from the radiation source 

3. Shielding the radiation source 

4. Substituting the use of radionuclides with non-radiometric techniques. 

 

SAFETY CHECKLIST: This checklist is intended to assist in 

assessments of microbiological laboratory safety and security status of 

biomedical laboratories. 

 

Laboratory premises 

 Are the premises generally uncluttered and free from obstructions? 

 Are the premises clean? 

 Are there any structural defects in floors? 

 Are floors and stairs uniform and slip-resistant? 

 Is the working space adequate for safe operation? 

 Are the benches, furniture and fittings in good condition? 

 Are bench surfaces resistant to solvents and corrosive chemicals? 

 Is there a hand-washing sink in each laboratory room? 
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 Can access to laboratory areas be restricted to authorized 

personnel? 

Storage facilities 

 Are storage facilities, shelves, etc. arranged? 

 Are storage facilities kept free from accumulations of rubbish, 

unwanted materials? 

 Are freezers and storage areas lockable? 

Heating and ventilation 

 Is there a comfortable working temperature? 

 Are blinds fitted to windows that are exposed to full sunlight? 

 Is the ventilation adequate, e.g. at least six changes of air per hour, 

especially in rooms that  have mechanical ventilation? 

 Are there HEPA filters in the ventilation system? 

 Does mechanical ventilation compromise airflows in and around 

biological safety cabinets and fume cupboards? 

Lighting 

 Is task lighting provided at work benches? 

 Are all areas well-lit, with no dark or ill-lit corners in rooms and 

corridors? 

 Are fluorescent lights parallel to the benches? 

 Are fluorescent lights colour-balanced? 

Laboratory bio-security 
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 Has a qualitative risk assessment been performed to define risks 

that a security system should protect against? 

 Have acceptable risks and incidence response planning parameters 

been defined? 

 Is the whole building securely locked when unoccupied? 

 Are doors and windows break-proof? 

 Are rooms containing hazardous materials and expensive 

equipment locked when unoccupied? 

 Is access to such rooms, equipment and materials appropriately 

controlled and documented? 

Fire prevention and fire protection 

 Is there a fire alarm system? 

 Are the fire doors in good order? 

 Is the fire detection system in good working order and regularly 

tested? 

 Are fire alarm stations accessible? 

 Are all exits marked by proper, illuminated signs? 

 Do all exits lead to an open space? 
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