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Biosafety at the College of Dentistry Research Laboratories 

 

The College of Dentistry Research laboratories prioritize safety and infection control. They adhere 

to strict protocols and guidelines to ensure the safety of students and teaching staff. Additionally, 

safety measures, such as the use of personal protective equipment, are implemented to minimize 

risks and promote a safe atmosphere. 

 

RESEARCH LAB CURRENT BIOSAFETY LELVEL 
PLANNED BIOSAFETY 

LELVEL 

Biomaterials research Unit BSL1 BSL1 

Microbiology Research Unit BSL1 BSL2 

Oral Histopathology Research 

Unit 
BSL1 BSL1 

Micro Computed Tomography 

Research Unit 
BSL1 BSL1 

Cell & Molecular Biology 

Research Unit 
BSL1 BSL2 
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Biosafety Levels 

Biosafety levels (BSL) are used to identify the protective measures needed in a laboratory setting 

to protect workers, the environment, and the public. Biosafety level designations outline specific 

practices and safety and facility requirements. There are many ways to combine equipment, 

practices, and laboratory design features to achieve appropriate biosafety and biocontainment. 

These are determined through biological risk assessments specifically conducted for each 

experimental protocol 

Biosafety Level 1 (BSL-1) 

BSL-1 labs are used to study infectious agents or toxins not known to consistently cause disease 

in healthy adults. lthough some of the precautions may appear to be unnecessary for some 

organisms in Risk Group 1, they are desirable for training purposes to promote good  

microbiological techniques (GMT). Standard engineering controls in BSL-1 laboratories include 

easily cleaned surfaces that are able to withstand the basic chemicals used in the laboratory. 

 

Biosafety Level 2 (BSL-2) 

BSL-2 laboratories are used to study moderate-risk infectious agents or toxins that pose a risk if 

accidentally inhaled, swallowed, or exposed to the skin. Design requirements for BSL-2 

laboratories include hand washing sinks, eye washing stations in case of accidents, and doors 

that close automatically and lock. BSL-2 labs must also have access to equipment that can 

decontaminate laboratory waste, including an incinerator, an autoclave, and/or another 

method, depending on the biological risk assessment. 
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Biosafety Level 3 (BSL-3) 

BSL-3 laboratories are used to study infectious agents or toxins that may be transmitted through 

the air and cause potentially lethal infection through inhalation exposure. Researchers perform 

all experiments in biosafety cabinets that use carefully controlled air flow or sealed enclosures 

to prevent infection. BSL-3 laboratories are designed to be easily decontaminated. These 

laboratories must use controlled, or “directional,” air flow to ensure that air flows from non-

laboratory areas (such as the hallway) into laboratory areas as an additional safety measure. 

Other engineered safety features include the use of two self-closing, or interlocked, doors, 

sealed windows and wall surfaces, and filtered ventilation systems. BSL-3 labs must also have 

access to equipment that can decontaminate laboratory waste, including an incinerator, an 

autoclave, and/or another method, depending on the biological risk assessment. 

 

Biosafety Level 4 (BSL-4) 

BSL-4 laboratories are used to study infectious agents or toxins that pose a high risk of aerosol-

transmitted laboratory infections and life-threatening disease for which no vaccine or therapy is 

available. The laboratories incorporate all BSL 3 features and occupy safe, isolated zones within 

a larger building or may be housed in a separate, dedicated building. Access to BSL-4 

laboratories is carefully controlled and requires significant training. 
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Biosafety Levels 1 and 2 

The guidelines for basic laboratories – Biosafety Levels 1 and 2 presented here are comprehensive 

and detailed, as they are fundamental to laboratories of all biosafety levels. The guidelines for 

containment laboratories – Biosafety Level 3 and maximum containment laboratories – Biosafety 

Level 4 that follow are modifications of and additions to these guidelines, designed for work with 

the more dangerous (hazardous) pathogens. 

Code of practice  

This code is a listing of the most essential laboratory practices and procedures that are basic to 

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.  

Access  

1. The international biohazard warning symbol and sign must be displayed on the doors of 

the rooms where microorganisms of Risk Group 2 or higher risk groups are handled.  

2. Only authorized persons should be allowed to enter the laboratory working areas. 

3. Laboratory doors should be kept closed.  

4. Children should not be authorized or allowed to enter laboratory working areas.  

5. Access to animal houses should be specially authorized.  

6. No animals should be admitted other than those involved in the work of the laboratory.  
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Personal protection  

1. Laboratory coveralls, gowns or uniforms must be worn at all times for work in the 

laboratory.  

2. Appropriate gloves must be worn for all procedures that may involve direct or accidental 

contact with blood, body fluids and other potentially infectious materials or infected 

animals. After use, gloves should be removed aseptically and hands must then be washed.  

3. Personnel must wash their hands after handling infectious materials and animals, and 

before they leave the laboratory working areas.  

 

4. Safety glasses, face shields (visors) or other protective devices must be worn when it is 

necessary to protect the eyes and face from splashes, impacting objects and sources of 

artificial ultraviolet radiation.  

5. It is prohibited to wear protective laboratory clothing outside the laboratory, e.g. in 

canteens, coffee rooms, offices, libraries, staff rooms and toilets.  

6. Open-toed footwear must not be worn in laboratories.  

7. Eating, drinking, smoking, applying cosmetics and handling contact lenses is  prohibited 

in the laboratory working areas.  

8. Storing human foods or drinks anywhere in the laboratory working areas is prohibited.  

9. Protective laboratory clothing that has been used in the laboratory must not be  stored in 

the same lockers or cupboards as street clothing.  
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Procedures  

1. Pipetting by mouth must be strictly forbidden.  

2. Materials must not be placed in the mouth. Labels must not be licked.  

3. All technical procedures should be performed in a way that minimizes the formation  

of aerosols and droplets.  

4. The use of hypodermic needles and syringes should be limited. They must not be  

used as substitutes for pipetting devices or for any purpose other than parenteral  

injection or aspiration of fluids from laboratory animals.  

5. All spills, accidents and overt or potential exposures to infectious materials must  

be reported to the laboratory supervisor. A written record of such accidents and  

incidents should be maintained.  

6. A written procedure for the clean-up of all spills must be developed and followed.  

7. Contaminated liquids must be decontaminated (chemically or physically) before  

discharge to the sanitary sewer. An effluent treatment system may be required,  

depending on the risk assessment for the agent(s) being handled.  

8. Written documents that are expected to be removed from the laboratory need to  be 

protected from contamination while in the laboratory.  
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Laboratory working areas  

1. The laboratory should be kept neat, clean and free of materials that are not pertinent to 

the work.  

2. Work surfaces must be decontaminated after any spill of potentially dangerous material 

and at the end of the working day.  

3. All contaminated materials, specimens and cultures must be decontaminated before 

disposal or cleaning for reuse.  

4. Packing and transportation must follow applicable national and/or international 

regulations.  

5. When windows can be opened, they should be fitted with arthropod-proof screens.  

 

Design features  

1. Ample space must be provided for the safe conduct of laboratory work and for cleaning 

and maintenance.  

2. Walls, ceilings and floors should be smooth, easy to clean, impermeable to liquids and 

resistant to the chemicals and disinfectants normally used in the laboratory. Floors should 

be slip-resistant.  

3. Bench tops should be impervious to water and resistant to disinfectants, acids, alkalis, 

organic solvents and moderate heat.  

4. Illumination should be adequate for all activities. Undesirable reflections and glare should 

be avoided.  

5. Laboratory furniture should be sturdy. Open spaces between and under benches, cabinets 

and equipment should be accessible for cleaning.  

6. Storage space must be adequate to hold supplies for immediate use and thus prevent 

clutter on bench tops and in aisles. Additional long-term storage space, conveniently 

located outside the laboratory working areas, should also be provided.  
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A typical Biosafety Level 1 laboratory 

(graphics kindly provided by CUH2A, Princeton, NJ, USA)  

7. Space and facilities should be provided for the safe handling and storage of solvents, 

radioactive materials, and compressed and liquefied gases.  

8. Facilities for storing outer garments and personal items should be provided outside the 

laboratory working areas.  

9. Facilities for eating and drinking and for rest should be provided outside the laboratory 

working areas.  

10. Hand-washing basins, with running water if possible, should be provided in each 

laboratory room, preferably near the exit door.  

11. Doors should have vision panels, appropriate fire ratings, and preferably be self- closing.  

12. At Biosafety Level 2, an autoclave or other means of decontamination should be available 

in appropriate proximity to the laboratory.  

13. Safety systems should cover fire, electrical emergencies, emergency shower and eyewash 

facilities.  

14. First-aid areas or rooms suitably equipped and readily accessible should be available. 
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15. A dependable supply of good quality water is essential. There should be no cross- 

connections between sources of laboratory and drinking-water supplies. An anti- 

backflow device should be fitted to protect the public water system.  

16. There should be a reliable and adequate electricity supply and emergency lighting to 

permit safe exit. A stand-by generator is desirable for the support of essential equipment, 

such as incubators, biological safety cabinets, freezers, etc., and for the ventilation of 

animal cages.  

17. There should be a reliable and adequate supply of gas. Good maintenance of the 

installation is mandatory.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A typical Biosafety Level 2 laboratory 

(graphics kindly provided by CUH2A, Princeton, NJ, USA). Procedures likely to generate aerosols 

are performed within a biological safety cabinet. Doors are kept closed and are posted with 

appropriate hazard signs. Potentially contaminated wastes are separated from the general waste 

stream  
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Essential biosafety equipment  

1. Pipetting aids – to avoid mouth pipetting. Many different designs are available.  

2. Biological safety cabinets, to be used whenever:  

o —  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  

o —  there is an increased risk of airborne infection  

o —  procedures with a high potential for producing aerosols are used; these may  

include centrifugation, grinding, blending, vigorous shaking or mixing, sonic 

disruption, opening of containers of infectious materials whose internal pressure 

may be different from the ambient pressure, intranasal inoculation of animals, 

and harvesting of infectious tissues from animals and eggs.  

3. Plastic disposable transfer loops. Alternatively, electric transfer loop incinerators may be 

used inside the biological safety cabinet to reduce aerosol production.  

4. Screw-capped tubes and bottles.  

5. Autoclaves or other appropriate means to decontaminate infectious materials.  

6. Plastic disposable Pasteur pipettes, whenever available, to avoid glass.  

7. 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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The containment laboratory  

The containment laboratory – Biosafety Level 3 is designed and provided for work with Risk Group 

3 microorganisms and with large volumes or high concentrations of Risk Group 2 microorganisms 

that pose an increased risk of aerosol spread. Biosafety Level 3 containment requires the 

strengthening of the operational and safety pro- grammes over and above those for basic 

laboratories – Biosafety Levels 1 and 2 .  

Code of practice  

The code of practice for basic laboratories – Biosafety Levels 1 and 2 applies except where 

modified as follows.  

1. The international biohazard warning symbol and sign  displayed on laboratory access 

doors must identify the biosafety level and the name of the laboratory supervisor who 

controls access, and indicate any special conditions for entry into the area, e.g. 

immunization.  

2. Laboratory protective clothing must be of the type with solid-front or wrap-around 

gowns, scrub suits, coveralls, head covering and, where appropriate, shoe covers or 

dedicated shoes. Front-buttoned standard laboratory coats are unsuitable, as are sleeves 

that do not fully cover the forearms. Laboratory protective clothing must not be worn 

outside the laboratory, and it must be decontaminated before it is laundered. The removal 

of street clothing and change into dedicated laboratory clothing may be warranted when 

working with certain agents (e.g. agricultural or zoonotic agents  

3. Open manipulations of all potentially infectious material must be conducted within a 

biological safety cabinet or other primary containment device.  

4. Respiratory protective equipment may be necessary for some laboratory procedures or 

working with animals infected with certain pathogens.  
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The major additions  in laboratory design and facilities : 

1. The laboratory must be separated from the areas that are open to unrestricted traffic flow 

within the building. Additional separation may be achieved by placing the laboratory at 

the blind end of a corridor, or constructing a partition and door or access through an 

anteroom (e.g. a double-door entry or basic laboratory – Biosafety Level 2), describing a 

specific area designed to maintain the pressure differential between the laboratory and 

its adjacent space. The anteroom should have facilities for separating clean and dirty 

clothing and a shower may also be necessary.  

2. Anteroom doors may be self-closing and interlocking so that only one door is open at a 

time. A break-through panel may be provided for emergency exit use.  

3. Surfaces of walls, floors and ceilings should be water-resistant and easy to clean.  

Openings through these surfaces (e.g. for service pipes) should be sealed to facilitate  

decontamination of the room(s).  

4. The laboratory room must be sealable for decontamination. Air-ducting systems  must be 

constructed to permit gaseous decontamination.  

5. Windows must be closed, sealed and break-resistant.  

6. A hand-washing station with hands-free controls should be provided near each  exit door.  

7. There must be a controlled ventilation system that maintains a directional airflow  into the 

laboratory room. A visual monitoring device with or without alarm(s) should be installed 

so that staff can at all times ensure that proper directional airflow into the laboratory 

room is maintained.  

8. The building ventilation system must be so constructed that air from the contain- ment 

laboratory – Biosafety Level 3 is not recirculated to other areas within the building. Air 

may be high-efficiency particulate air (HEPA) filtered, reconditioned and recirculated 

within that laboratory. When exhaust air from the laboratory (other than from biological 

safety cabinets) is discharged to the outside of the building, it must be dispersed away 

from occupied buildings and air intakes. Depending on the agents in use, this air may be 

discharged through HEPA filters. A heating, ventilation and air-conditioning (HVAC) 

control system may be installed to prevent sustained positive pressurization of the 

laboratory. Consideration should be given to the installation of audible or clearly visible 

alarms to notify personnel of HVAC system failure.  
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9. All HEPA filters must be installed in a manner that permits gaseous decontamination and 

testing.  

10. Biological safety cabinets should be sited away from walking areas and out of cross- 

currents from doors and ventilation systems. 

11. The exhaust air from Class I or Class II biological safety cabinets , which will have been 

passed through HEPA filters, must be discharged in such a way as to avoid interference 

with the air balance of the cabinet or the building exhaust system.  

12. An autoclave for the decontamination of contaminated waste material should be available 

in the containment laboratory. If infectious waste has to be removed from the 

containment laboratory for decontamination and disposal, it must be transported in 

sealed, unbreakable and leakproof containers according to national or international 

regulations, as appropriate.  

13. Backflow-precaution devices must be fitted to the water supply. Vacuum lines should be 

protected with liquid disinfectant traps and HEPA filters, or their equivalent. Alternative 

vacuum pumps should also be properly protected with traps and filters.  

14. The containment laboratory – Biosafety Level 3 facility design and operational procedures 

should be documented.  
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 A typical Biosafety Level 3 laboratory 

(graphics kindly provided by CUH2A, Princeton, NJ, USA). The laboratory is separated from 

general traffic flow and accessed through an anteroom (double door entry or basic laboratory – 

Biosafety Level 2) or an airlock. An autoclave is available within the facility for decontamination 

of wastes prior to disposal. A sink with hands-free operation is available. Inward directional 

airflow is established and all work with infectious materials is conducted within a biological safety 

cabinet.  
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Biosafety Level 4 

The maximum containment laboratory – Biosafety Level 4 is designed for work with Risk Group 

4 microorganisms. Before such a laboratory is constructed and put into operation, intensive 

consultations should be held with institutions that have had experience of operating a similar 

facility. Operational maximum containment laboratories – Biosafety Level 4 should be under the 

control of national or other appropriate health authorities. The following information is intended 

only as introductory material. 

Code of practice  

The code of practice for Biosafety Level 3 applies except where modified as follows:  

1. The two-person rule should apply, whereby no individual ever works alone. This is 

particularly important if working in a Biosafety Level 4 suit facility.  

 

2. A complete change of clothing and shoes is required prior to entering and upon exiting 

the laboratory.  

 

3. Personnel must be trained in emergency extraction procedures in the event of personnel 

injury or illness.  

 

4. A method of communication for routine and emergency contacts must be established 

between personnel working within the maximum containment laboratory – Biosafety 

Level 4 and support personnel outside the laboratory.  
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Laboratory design and facilities  

The features of a containment laboratory – Biosafety Level 3 also apply to a maximum 

containment laboratory – Biosafety Level 4 with the addition of the following.  

1. Primary containment. An efficient primary containment system must be in place, consisting of 

one or a combination of the following. 

— Class III cabinet laboratory. Passage through a minimum of two doors prior to entering the 

rooms containing the Class III biological safety cabinet(s) (cabinet room) is required. In this 

laboratory configuration the Class III biological safety  cabinet provides the primary containment. 

A personnel shower with inner and outer changing rooms is necessary. Supplies and materials 

that are not brought into the cabinet room through the changing area are introduced through a 

double-door autoclave or fumigation chamber. Once the outer door is securely closed, staff inside 

the laboratory can open the inner door to retrieve the materials. The doors of the autoclave or 

fumigation chamber are interlocked in such a way that the outer door cannot open unless the 

autoclave has been operated through a sterilization cycle or the fumigation chamber has been 

decontaminated. 

— Suit laboratory. A protective suit laboratory with self-contained breathing apparatus differs 

significantly in design and facility requirements from a Biosafety Level 4 laboratory with Class III 

biological safety cabinets. The rooms in the protective suit laboratory are arranged so as to direct 

personnel through the changing and decontamination areas prior to entering areas where 

infectious materials are manipulated. A suit decontamination shower must be provided and used 

by personnel leaving the containment laboratory area. A separate personnel shower with inner 

and outer changing rooms is also provided. Personnel who enter the suit area are required to don 

a one-piece, positively pressurized, HEPA-filtered, supplied-air suit. Air to the suit must be 

provided by a system that has a 100% redundant capability with an independent source of air, 

for use in the event of an emergency. Entry into the suit laboratory is through an airlock fitted 

with airtight doors. An appropriate warning system for personnel working in the suit laboratory 

must be provided for use in the event of mechanical system or air failure. 
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2. Controlled access. The maximum containment laboratory – Biosafety Level 4 must be located 

in a separate building or in a clearly delineated zone within a secure building. Entry and exit of 

personnel and supplies must be through an airlock or pass-through system. On entering, 

personnel must put on a complete change of clothing; before leaving, they should shower before 

putting on their street clothing.  

3. Controlled air system. Negative pressure must be maintained in the facility. Both supply and 

exhaust air must be HEPA-filtered. There are significant differences in the ventilating systems of 

the Class III cabinet laboratory and suit laboratory: 

— Class III cabinet laboratory. The supply air to the Class III biological safety  

cabinet(s) may be drawn from within the room through a HEPA filter mounted on the cabinet or 

supplied directly through the supply air system. Exhaust air from the Class III biological safety 

cabinet must pass through two HEPA filters prior to release outdoors. The cabinet must be 

operated at negative pressure to the surrounding laboratory at all times. A dedicated non-

recirculating ventilating system for the cabinet laboratory is required.  

— Suit laboratory. Dedicated room air supply and exhaust systems are required. The supply and 

exhaust components of the ventilating system are balanced to provide directional airflow within 

the suit area from the area of least hazard to the area(s) of greatest potential hazard. Redundant 

exhaust fans are required to ensure that the facility remains under negative pressure at all times. 

The differential pressures within the suit laboratory and between the suit laboratory and adjacent 

areas must be monitored. Airflow in the supply and exhaust components of the ventilating system 

must be monitored, and an appropriate system of controls must be used to prevent pressurization 

of the suit laboratory. HEPA-filtered supply air must be provided to the suit area, decontamination 

shower and decontamination airlocks or chambers. Exhaust air from the suit laboratory must be 

passed through a series of two HEPA filters prior to release outdoors. Alternatively, after double 

HEPA filtration, exhaust air may be recirculated, but only within the suit laboratory. Under no 

circumstances shall the exhaust air from the Biosafety Level 4 suit laboratory be recirculated to 

other areas. Extreme caution must be exercised if recirculation of air within the suit laboratory is 

elected. Consideration must be given to the types of research conducted, equipment, chemicals 

and other materials used in the suit laboratory, as well as animal species that may be involved in 

the research.  
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All HEPA filters need to be tested and certified annually. The HEPA filter housings are designed 

to allow for in situ decontamination of the filter prior to removal. Alternatively, the filter can be 

removed in a sealed, gas-tight primary container for subsequent decontamination and/or 

destruction by incineration.  

4. Decontamination of effluents. All effluents from the suit area, decontamination chamber, 

decontamination shower, or Class III biological safety cabinet must be decontaminated 

before final discharge. Heat treatment is the preferred method. Effluents may also require 

correction to a neutral pH prior to discharge. Water from the personnel shower and toilet 

may be discharged directly to the sanitary sewer without treatment.  

5. Sterilization of waste and materials. A double-door, pass-through autoclave must be 

available in the laboratory area. Other methods of decontamination must be available for 

equipment and items that cannot withstand steam sterilization.  

6. Airlock entry ports for specimens, materials and animals must be provided.  

7. Emergency power and dedicated power supply line(s) must be provided.  

8. Containment drain(s) must be installed.  

Because of the great complexity of the engineering, design and construction of Biosafety Level 4 

facilities, in either cabinet or suit configuration, schematic representations of such facilities have 

not been included.  

Because of the great complexity of the work in the Biosafety Level 4 laboratory, a separate 

detailed work manual should be developed and tested in training exercises. In addition, an 

emergency programme must be devised. In the preparation of this programme, active 

cooperation with national and local health authorities should be established. Other emergency 

services, e.g. fire, police and designated receiving hospitals, should also be involved.  
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Storage of chemicals 

Workers in biological 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 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. 

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 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.  

Toxic effects of chemicals  

Some chemicals adversely affect the health of those who handle them or inhale their vapours. 

Apart from overt poisons, a number of chemicals are known to have various toxic effects. The 

respiratory system, blood, lungs, liver, kidneys and the gastrointestinal system, as well as other 

organs and tissues may be adversely affected or seriously damaged. Some chemicals are known 

to be carcinogenic or teratogenic.  
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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  

 

Some solvent vapours are toxic when inhaled. Apart from the more serious effects noted above, 

exposure may result in impairments that show no immediate discernible effects on health, but 

can include lack of coordination, drowsiness and similar symptoms, leading to an increased 

proneness to accidents. Prolonged or repeated exposure to the liquid phase of many organic 

solvents can result in skin damage. This may be due to a defatting effect, but allergic and corrosive 

symptoms may also arise.  

Explosive chemicals  

Azides, often used in antibacterial solutions, should not be allowed to come into contact with 

copper or lead (e.g. in waste pipes and plumbing), as they may explode violently when subjected 

even to a mild impact.  

Ethers that have aged and dried to crystals are extremely unstable, and potentially explosive.  

Perchloric acid, if allowed to dry on woodwork, brickwork or fabric, will explode and cause a fire 

on impact. Picric acid and picrates are detonated by heat and impact.  
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Chemical spills  

Most manufacturers of laboratory chemicals issue charts describing methods for dealing with 

spills. Spillage charts and spillage kits are also available commercially. Appropriate charts should 

be displayed in a prominent position in the laboratory. The following equipment should also be 

provided:  

1. Chemical spill kits  

2. Protective clothing, e.g. heavy-duty rubber gloves, overshoes or rubber boots, respirators  

3. Scoops and dustpans  

4. Forceps for picking up broken glass  

5. Mops, cloths and paper towels  

6. Buckets  

7. Soda ash (sodium carbonate, Na2CO3) or sodium bicarbonate (NaHCO3) for neutralizing 

acids and corrosive chemicals  

8. Sand (to cover alkali spills)  

9. Non-flammable detergent.  

The following actions should be taken in the event of a significant chemical spill.  

1. Notify the appropriate safety officer.  

2. Evacuate non-essential personnel from the area.  

3. Attend to persons who may have been contaminated.  

4. If the spilled material is flammable, extinguish all open flames, turn off gas in the room 

and adjacent areas, open windows (if possible), and switch off electrical equipment that 

may spark.  

5. Avoid breathing vapour from spilled material.  

6. Establish exhaust ventilation if it is safe to do so.  

7. Secure the necessary items (see above) to clean up the spill. 
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Refrigerated Storage 

Walk-in refrigerators and freezers provide large, centralized storage areas for materials in need 

of temperature-controlled storage. They also provide the capacity for security for reagents or 

specimens, particularly for those laboratories involved in drug, alcohol, or forensic testing. 

However, the presence of walk-in space does reduce flexibility if it ever becomes necessary to 

reconfigure the laboratory because of changes in workload or test systems.  

Except for large laboratories or research laboratories that need limited access and special storage 

temperatures for reagents and other test materials, moveable refrigerators and freezers are 

perfectly suitable for laboratory use. Regardless of the type chosen, if they are to store volatile 

materials, they should be explosion proof.  

Whether solid or glass doors (or any other appropriate transparent material), or lid tops are used 

for refrigerators and freezers is a personal choice. Some laboratorians believe it is advantageous 

to look in before entering to locate what they want, thereby reducing the time the refrigerated 

unit is opened.  

Because of the ever-changing configuration of laboratory products and packaging provided by 

manufacturers, adjustable shelving is preferred for all storage. Marketing representatives 

sometimes place a higher premium on eye- pleasing packaging as a competitive advantage than 

the practical storage considerations of the laboratorian. For those who must purchase supplies 

on a low-bid basis, changes in package sizes can create a significant problem if shelving is not 

adjustable.  
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Contact Us 

Address 

College of Dentistry 

Imam Abdulrahman bin Faisal University 

P. O. Box 1982 

Dammam 31441 

Kingdom of Saudi Arabia 

Email: vdpg.dent@iau.edu.sa 
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