DEPARTMENT OF BIOCHEMISTRY, MICROBIOLOGY AND BIOTECHNOLOGY

SAFETY MANUAL


SAFETY POLICY 

The Department is committed to ensuring the ongoing health and safety of all staff and students. This manual has been developed with that aim in mind. 

It is the responsibility of the Head of Department, Research Group Leaders and the senior Technical Officers to ensure that this manual is made available to all staff and students, and to promote understanding and implementation of its contents. 

All safety procedures set out in this manual must be adhered to by staff and students.

The Chief Technical Officer (CTO) is the department’s Safety Manager and is responsible for updating this manual on a regular basis and for monitoring of safety issues. The Chief Technical Officer functions as the Safety Officer, with a mandate to ensure that the safety procedures set out in this manual are adhered to by all and is also the Departmental First Aid Officer, and is able to assist during minor laboratory accidents. The Principal Technical Officer (Undergraduate Laboratories) manages the Undergraduate facility, which houses the three practical laboratories. 

The Safety Officer and Laboratory Managers shall conduct monthly safety inspections in order to check on conformance to the procedures set out in this document. 

Regular safety workshops are arranged to ensure that all staff and students are kept abreast of safety issues. New students are provided with copies of this manual on arrival in the department.
The University and the Department will not be held liable for any harm that might befall staff and students during the course of work carried out in the Department’s laboratories. 

The University’s Safety Committee is convened once a term and the University’s  Safety Health and Environmental Officer receives copies of all accident reports. Serious accidents are referred to the University’s Senate. 

All staff and postgraduate students must read this Safety Manual and will be required to sign off to indicate they have done so. 
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1. GENERAL LABORATORY SAFETY

· Always work carefully and methodically – working at high speed can lead to accidents.

· Personal clothing worn in the laboratory must be of such a nature as to provide sufficient protection for legs and feet. 

· Protective clothing must be worn when working in the laboratory. 

· Basic protective clothing consists of a white laboratory coat, which must be worn by all staff and students when working in a laboratory. The lab. coat must be buttoned up when working in the laboratory.

· Technical staff members working in the Undergraduate Facility must wear protective trousers and safety shoes/boots in addition to a laboratory coat, where the nature of their job requires extra protection.

· The Departmental Cleaner must wear a laboratory coat, protective trousers and safety shoes. 

· The wearing of relatively large objects around the neck in a laboratory is a potential hazard, eg. flash drives or keys dangling from a cord, as they can get caught in equipment or become contaminated with hazardous material. 

· The potential dangers of chemicals are indicated on the bottles – basic protective clothing (laboratory coat) should be supplemented by gloves, masks and safety glasses where applicable.

· Laboratory Managers must ensure that safety glasses, masks and gloves are available and that all students are informed of their location. 

· Laboratory coats must be removed before entering the Fifth Floor (designated a clean area), in particular areas where food is handled, i.e. the Tea Room, Kitchen. Coat hooks are provided at the foot of the stairs leading to the Fifth floor.
· Laboratory coats must not be worn outside of the building, except when fetching chemicals from the Chemistry Department. 

· Laboratory coats must not be taken home, but must be left in the laboratory. 

· Laboratory coats and other protective clothing must be laundered on a regular basis. Staff and students must place dirty coats on the table in a designated area on the 5th floor, from where they will be taken to the University Launderers every Friday. Clean coats are returned two weeks later. 

· Remove gloves upon leaving a laboratory, so that door handles are not contaminated. 

· Remove gloves (even if “clean”) before entering the lift, using a telephone or using a computer. 

· When working with gels and ethidium bromide, a second pair of clean gloves must be worn when using the computer in the GelDoc Room (Rm 415). 

· If working with the UV Transilluminator on the bench, wear a UV faceshield; ensure that there is no gap between the shield and chest for UV rays to penetrate from below. 

· Protective gloves must be worn when handling liquid nitrogen or working in the

ultra low freezer. 

· Always wash hands before leaving a laboratory, before eating and after handling hazardous chemicals and biological agents. 

· No eating, drinking, smoking, gum-chewing or application of cosmetics is allowed in the laboratories and adjacent passages and foyers.

· No containers of food or drink may be taken into an area where hazardous material is present.

· The Biological Sciences Building is a no-smoking zone. 

· Fingers should not be inserted into the mouth or eyes while working with chemicals or biological agents.

· Broken glass must be cleaned up immediately and disposed of in designated containers situated in each laboratory. Laboratory Managers must arrange for such containers in conjunction with the technical officers.

· Inspect all glassware carefully for cracks and chipped rims before use. 

· Lubricate glass pipes and rods with glycerine before passing them through rubber stoppers and wear leather gloves. 

· Specially designated, non-permeable gas tubing must be fitted to gas taps in laboratories. Silicone tubing is not suitable for use in this situation. 

· Bunsen burners must be used with care and must be switched off when not in use. 

· Long lengths of gas tubing are not permitted, eg. for providing a Bunsen burner in a safety cabinet from an adjacent bench. 

· Bunsen burners attached to portable gas cylinders should be used in cabinets.

· The use of Bunsen burners in cabinets is a potential fire hazard – ensure that they are not left unattended, and that the gas tubing is securely attached to the Bunsen burner. 

· Waterbaths must not be set up in the immediate vicinity of other electrical equipment, as splashing may result in damage to the equipment.

· Pipetting by mouth is not permitted. A rubber teat or related apparatus must be used to draw liquid into glass pipettes. 

· Eyes must be washed out well in the event of a chemical splash, using the distilled water in the green Eyewash Station provided in each laboratory.

· In the event of extensive splashing of chemicals onto the clothing and body, clothing must immediately be stripped off and the affected areas of the body washed down well in one of the emergency showers situated in the Ladies’ Toilet on the 3rd floor, the Men’s Toilet on the 5th floor and the autoclave area of the Preparation Laboratory (007) on the ground floor.  

· All containers used to store chemicals or biological substances must be labelled clearly.

· The surface of workbenches must be kept clean and any spills wiped up immediately.

· Gas cylinders situated in laboratories and passages must be securely tethered by a strong metal chain to a hook attached to the wall. 

· Gas cylinders must never be rolled or dragged by hand – always transport them strapped to specially designed trolleys. 

· The Technical officer (Luyolo Mapekula) or in his absence Senior Technical Officer (Michael Nqweniso) should be contacted to facilitate the moving of gas cylinders or to borrow the departmental gas trolley.

· Never open or close the regulator on a gas cylinder quickly to avoid excessive pressure on equipment. 

· Direct a gas stream away from persons. 

· Flammable substances, especially ether, must be kept away from an open flame.

· Laboratory equipment may only be used if adequate training has been received by the operator.

· Laboratory equipment may only be repaired by persons who are qualified and authorised to do so. All faulty equipment should normally be referred to the technical officers. 

· Electrical faults should be reported to the technical officers – do not attempt to effect electrical repairs other than resetting tripped earth leakage switches. 

· No unauthorised persons may enter a laboratory. Friends of staff and students may only enter a laboratory under the supervision of a member of the department and wearing a laboratory coat. 

· For reasons of safety and security, avoid working alone in a laboratory.

· Undergraduate students may not undertake work in a laboratory without the presence of a staff member or senior postgraduate student. 

· Establish the location of the First Aid Kit and Eyewash Station in your laboratory. 

· Establish the location of the fire extinguishers closest to your laboratory.

· Hazardous waste must be disposed of in appropriate containers – refer to Section 6. 

· Pressure vessels (autoclaves) must not be opened until the internal pressure has been vented. 

· Autoclaves must contain sufficient water to cover the heating element before operating.

· Check glassware used on the vacuum freeze dryer for chips before use – do not use chipped glassware, as the container may implode. 

· Spills of water or liquid on laboratory and passage floors must be marked with a notice and mopped up immediately. 

2. SAFETY PROCEDURES FOR LABORATORY ACCIDENTS

· The CTO, Sagaran Abboo and PTO (undergrad) Margot Brooks, is the Departmental First Aid Officers. 

· All laboratory accidents, no matter how minor, must be reported to the CTO within 24 hours. 

· First Aid Kits are supplied to each laboratory in the department. 

· The location of the First Aid kit must be clearly marked and all those working in a laboratory must be aware of its location. 

· First Aid kits are also located in the Reception Office on the fifth floor (Rm 504) and in the Preparation Laboratory (Rm 007) on the ground floor. 

· A First Aid kit is available at the front of the laboratory during each undergraduate practical. 

· The technical officers and laboratory managers are responsible for ensuring that the kits are kept fully stocked at all times. This must be done by checking the contents against the inventory kept inside the kit. 

· Lists of missing items must be passed on to Luyolo for purchasing.

· Minimum requirements for kits:

Liquid wound antiseptic – 50ml

Gauze swabs for wounds - 10

Cotton wool – 50g

Conforming bandage 75mm x 5m - 2

      Conforming bandage 100mm x 5m – 2

      Crepe bandage 100mm -1

      Crepe bandage 75mm - 1

      Triangular bandage – 1 

      Mercurochrome 20ml

      Elastic adhesive 25mm x 3m – 1

      Micropore tape 25mm x 10m – 1

      Plaster strips – 20

      First Aid dressings No 3 – 2

      First Aid dressings No 5 – 2

      Disposable gloves large – 2 pairs

      Disposable gloves medium – 2 pairs

      CPR Mask – 1

      Forceps – 1

      Scissors – 1

      Safety pins – 12

      Medium splint – 2

· The following procedures must be adhered to in the event of a medical emergency following an accident to a STUDENT in a laboratory: 

1. A member of staff (either academic, technical or administrative) must immediately be informed of the accident.

2. The staff member must take responsibility for immediately contacting the Departmental First Aid officer, who must proceed at once to the scene of the accident.

3. The staff member must proceed to/remain at the scene of the accident until the arrival of the First Aid Officer, and be prepared to assist him/her.

5. The First Aid Officer will administer whatever assistance is appropriate or possible at the scene of the accident.

6. If necessary, and on the advice of the First Aid Officer, the injured party must be transported to a local doctor or hospital for further treatment. 
· Full information must be provided to the doctor/Sanatorium sister regarding the nature of the laboratory accident, in order for them to establish whether appropriate measures must be taken to protect against the harmful effects of hazardous chemicals or biological agents. 

· The following procedures must be adhered to in the event of injury on duty in the case of STAFF members:

1. The accident must be reported personally (if possible) to the CTO.
2. The CTO must complete a Supervisor’s Report of Injury on Duty Form, giving full details of the incident.

3. The CTO must keep a copy of this form in the staff member’s file.

4. The injured staff member must take the form to Human Resources Division, where a second form will be given to them to take to the casualty section of Settlers Hospital.

5. The injured staff member will be treated and provided with the necessary medication at Settlers Hospital.

6. The hospital must provide a medical certificate indicating the treatment administered and the number of day’s sick leave recommended.

7. The medical certificate must be returned to Human Resources, who will send a copy to the CTO. 

3. SAFETY PROCEDURES FOR CONTAINMENT, AND OPERATOR PROTECTION DURING HANDLING, OF HAZARDOUS CHEMICAL SUBSTANCES (HCS)

· All chemicals should be regarded as poisonous.

· The potential dangers of a chemical are indicated on the bottle – always read before handling, and use extra protective equipment where necessary.

· Pay special attention to the hazard pictogram on the label, which will specify the hazardous nature of a particular chemical. 

· Never touch a chemical with bare hands – use a spatula.

· Do not pour hot solutions into reagent bottles – allow to cool first.

· Always use funnels when pouring liquids, especially concentrated acids and alkalis.
· Never pour water into acid; always add acid to water.

· Label all reagent bottles properly, and include the date on which the reagent was made up. 

· Never use chemicals or reagents from unlabelled bottles. 
· Heavy bottles must be stored on lower shelves.
· Bottles containing acids and alkalis must be carried with both hands, with the one hand being placed underneath the bottle to give support. Use a special bottle carrier when transporting over a long distance (eg. from the Chemistry Department).
· Liquid nitrogen must be transported in a specially designed container known as a Dewar Flask.
· Procedures involving carcinogens (eg. ethidium bromide, phenol, methanol, acrylamide) and boiling of solvents must be carried out in an efficient fume hood. 

· Chemicals which emit toxic or noxious fumes, toxic gases and volatile flammable liquids must be handled in a fume cupboard. 

· Pipetting by mouth is prohibited – mechanical pipettes must be used. 

· Gloves and protective glasses should be worn when handling carcinogens, acids, alkalis and other irritants. 

· Corrosive chemicals such as sulphuric, nitric and hydrochloric acid, as well as sodium hydroxide, must be stored in cool, well-ventilated places.

· Acids and alkalis must not be stored in the same area.
· Flammable liquids (eg. ether, acetone, ethanol) must not be stored in the same area as oxidising chemicals (eg. performic acid, hydrogen peroxide). 

· Chlorates (eg. Jik) must not be stored with acids or combustible materials.

· Poisonous chemicals (eg. cyanogen bromide, arsenates) in use in the Undergraduate Facility must be locked in a special cupboard, whose key is lodged with the UG Facility Manager. A book is kept for the signing out of these chemicals. 

· Poisonous chemicals used in research laboratories must be locked in a designated cupboard and the key lodged with the Laboratory Manager. Such chemicals should be signed out in a book held by the Laboratory Manager. 

· Solvents, acids, alkalis and flammables must be stored in fire-resistant cupboards. 

· Large quantities of flammable liquids (more than 40L, i.e. 16 x 2.5L bottles) should not be kept in laboratories. 

· Always work in a fume hood with material that emits sulphide gas. 

· Mixtures containing organic solvents or inorganic acids must not be autoclaved. 

· Response to a chemical spill:

1. Alert people in the immediate area of the spill.

2. Wear protective clothing, including safety goggles, mask, gloves and lab. coat.

3. If spilled material is flammable, turn off Bunsen burners or any naked flame. 

4. Avoid breathing vapours from the spill by putting a mask on. 

5. Apply absorbent material (cotton wool or paper towel) around the periphery of the spill and then onto the centre of the spill.

6. Sweep up the absorbent material and place into a sealed, leak-proof bag or container.

7. Dispose of all materials used in the cleaning up of the spill, into the sealed container.

8. Label all bags or containers, indicating the identity of the hazardous chemical and dispose in accordance with the procedures set out in Section 6 of this manual. 

· Response to a gas leak:

1. If there is a strong smell of gas, extinguish all Bunsen burners.

2. Contact one of the technical officers, who will call the engineers in to investigate and resolve the problem. 

· Response to a mercury spill:

1. Do not touch the mercury with your hands.

2. A Mercury Collector should be used to clean up the spill; it is stored inside a labelled container, in the fume hood in the Biochemistry practical laboratory (Rm 006) of the Undergraduate Facility on the ground floor. 

3. Sign the Mercury Collector out from the CTO, TO (Postgrad labs) or PTO (UG Facility).

4. Wearing gloves, safety glasses, a lab. coat and face mask, take the lid off the Mercury Collector.

5. Press the sponge, set into the under side of the lid, down onto the mercury drops. 

6. This will cause the mercury to adhere to the sponge.
7. Clean all drops up in this way, before screwing the lid back onto the jar.

8. The mercury will be released from the sponge when the sponge comes into contact with the inner perforated plastic plate and will collect at the bottom of the jar. 

9. Once all mercury has been released from the sponge, loosen container cap so that it is screwed loosely onto the jar. This is necessary to prevent damage to the sponge. 

10. Return Mercury Collector to the person who issued it.
11. When full, the Mercury Collector, sealed inside the outer container, will be collected by the waste disposal company.

12. After having mopped up the mercury, clean the spill area carefully, using an ordinary disinfectant. 

13. This protocol is sufficient to cope with a small mercury spill such as that created when breaking a mercury thermometer. 

4. SAFETY PROCEDURES FOR CONTAINMENT, AND OPERATOR PROTECTION DURING HANDLING, OF HAZARDOUS BIOLOGICAL AGENTS (HBA)

· The department offers facilities that provide containment at Biosafety Levels 1 and 2 only. HBAs requiring containment at Biosafety Levels 3 and 4 must not be handled in this department. 

· Biosafety Levels are defined as follows:

Biosafety Level 1 involves standard laboratory practices, safety equipment and facilities appropriate for secondary educational and tertiary undergraduate teaching purposes. Research involving defined and characterised strains of viable infectious agents NOT known to cause disease in healthy adults or to colonise humans or animals falls into this category. 

Basic laboratory facilities without containment equipment are required. Containment is practised by adhering to standard laboratory practices during open bench operations. 

Biosafety Level 2 involves standard laboratory practices plus the wearing of protective clothing (coat and gloves) during the handling of infectious agents, the decontamination of biohazard waste, the erection of biohazard signs, and control of access. These precautions apply to indigenous, moderate-risk agents present in the community and associated with human disease of varying severity, but which rarely produce laboratory infection and for which effective prophylaxis and 
treatment are available. Activities with low aerosol potential may be conducted on the open bench along with good microbiological techniques.

A containment laboratory with containment equipment (Class I or II Biological Safety Cabinets) is required when the handling of such agents results in 

the generation of readily detectable aerosols. Sealed rotor centrifuges and autoclaves are required. 

· The following organisms are amongst those considered to be HBAs:

Bacillus anthracis

Blastomyces dermatitidis

Brucella spp.

Chlamydia psittaci

Cryptococcus neoformans

Haemorrhagic Fever viruses (Lassa, Ebola, Marburg, Congo Crimean, Rift Valley)

Hepatitis A, B, C, D & E

Histoplasma capsulatum

Human immunodeficiency virus (HIV)

Mycobacterium spp.

Plasmodium falciparum (malaria)
Rabies virus

Rickettsia and Coxiella spp.

Salmonella typhi

Shigella dysenteriae

Variola virus

Vector-borne viruses causing fever and encephalitis (Dengue, Yellow Fever)

Vibrio cholera

Yersinia pestis
· All biological agents must be handled with care.

· Gloves must be worn when handling biological agents recognised as opportunistic pathogens. 

· First cover any broken skin on hands with a waterproof dressing (plaster) before putting on gloves. 

· Replace gloves that become torn during the course of working with biological agents. 

· Discard gloves into specially designated bins when work with biological agents is completed and wash hands immediately. 

· Suitable antiseptic handwashing soap must be used. 

· Paper towel, not cloth towelling, must be used to dry hands in a laboratory. 

· Benchtops must have impermeable surfaces. To ensure this, a thick, non-permeable paper (Benchkote) may be used to cover the surface of benchtops. 

· Benchkote must be changed regularly so that it does not act as a reservoir for organisms. 

· The surfaces of benchtops must be decontaminated regularly by wiping with 70% alcohol.

· Cell cultures and laboratory animals must be treated as potentially infectious, and gloves should be worn when handling them. 

· Masks and safety glasses must be worn when there is a risk of generating infectious aerosols or droplets during the handling of biological agents, i.e. centrifugation of unsealed specimens, sonication and vigorous shaking or stirring.

· Non-reusable equipment and material contaminated during handling of biological agents must be discarded into bins lined with red bags, eg Petri dishes, pipette tips, microcentrifuge tubes. 

· Pipette tips must first be sealed into a thick plastic bag or sealed plastic container before being placed into the red bag, as they will pierce the bag if loose and will fall out inside the autoclave. 

· When full, red bags must be sealed and taken to the Preparation Lab (007) in the Undergraduate Facility by a designated senior postgraduate student in each research group, for decontamination in the large autoclave and subsequent disposal. 

· Research Group Laboratory Managers must purchase a supply of red bags using research funds; the TO (Postgrad Labs) stocks red bags for the postgraduate departmental laboratories; the PTO (UG Facility) stocks red bags for the UG Facility.  

· Reusable equipment, such as conical flasks, culture bottles, test tubes, etc. must be disinfected by adding biocide, then autoclaving and washing.

· Great care must be exercised in the use of needles and scalpel blades. 

· Used needles must not be recapped after use in order to minimise needle-stick injury. Refer to section 6 for disposal of sharps. 

· The department provides a variety of containment cabinets in which the handling of various levels of biological agents must take place.

· Procedures for the use of containment cabinets: 

1. Laminar Flow Cabinets are primarily intended for use when preparing bacterial growth media and for ensuring sterile working conditions. 

Such cabinets may be used for handling non-pathogenic, non-spore forming biological agents and cell lines that contain no infectious agents. These cabinets do not offer the operator any protection. 

Laminar Flow Cabinets are located in the Preparation Room (Rm 007) and Tissue Culture Laboratory (Rm 315).
2.   Class II Biological Safety Cabinets must be used when handling pathogens, cancer cell lines, cell lines containing infectious agents and genome libraries. Such cabinets offer protection to both operator and material. 

Two Class II Biological Safety Cabinets are located in the Tissue Culture laboratory (Rm 315). 

Two of these cabinets are located in the Parasite Facility (Rm 323 & 324). 
3.  Safety cabinets must be used when handling non-pathogens or opportunistic pathogens. Limited operator protection is offered.

Safety cabinets are located in the Preparation Room (Rm 007) and in Container Laboratory 2. 

· Genetically Modified Organisms (GMOs)
1. The department is licensed to work with GMOs.

2. Genetic modification involves the propagation of heritable material by the insertion of that material, prepared outside a cell or organism, into a cell or organism in which it does not occur naturally.

3. Research projects involving GMOs must be assessed for risk potential by the relevant authorities.

4. Any laboratory accident involving GMOs must be reported immediately to the Head of Department, who will report it to the Registrar. 
5. All waste from GMO experiments must be placed in sealed containers and autoclaved within 24 hours. 

· Response to the release of an airborne chemical or biological agent: 

The official University policy is as follows - 

1. In the case of exposure to a container containing a suspected agent, close container immediately if it has been inadvertently opened. 

2. Move out of the immediate area, allowing airborne material to settle. 

3. Put on protective clothing consisting of mask, protective glasses, gloves and laboratory coat. 

4. Place container in a plastic bag.

5. Contact Mr Dave Charteris of Campus Protection on ext 8146, who will notify the relevant authorities. 

6. The exposed person must be treated prophylactically and symptomatically, subject to the identification of the agent.

· Working with Sludge

1. Always wear protective clothing consisting of a buttoned-up laboratory coat and gloves. 

2. Wash hands with soap and hot water after working, even after wearing gloves. If contact with skin occurs, wash with soap and hot water immediately. 

3. If contact with eyes occurs, irrigate well with clean cold water for several minutes. If subsequent eye infection follows, consult a medical practitioner. 

4. Centrifugation of sludge must be done in a dedicated centrifuge. 

5. Spills of whole sludge, sludge pellet or supernatant must be wiped up immediately. The paper towel should be disposed of in a red bag-lined bin. Spray the wiped area with 70% ethanol and dry with paper towel. 

· Potential exposure to HIV/AIDS and Hepatitis B Virus at the time of laboratory accidents:

1. Bleach, gloves, paper towel, dressings, plasters and bandages must always be available in the event of exposure to body fluids that might contain these viruses. 

2. Where possible, an injured person must clean and dress their own cuts and clean up blood spills.

3. Where the person is too seriously wounded, those administering first aid must ensure that broken skin on their hands is first covered with a plaster and then gloves. 

4. Undiluted bleach must be used to mop up blood and other body fluids. 

5. Sharp and pointed instruments must be handled with care. 

6. Any wound sustained by the person administering first aid to the accident victim must be washed under hot water to encourage bleeding, then washed well with diluted bleach and covered with a dressing, before consulting a doctor immediately. 

7. Prophylactic treatment may be indicated. 

8. See Appendix E for guidelines regarding HIV/AIDS in the workplace. 

5. SAFETY PROCEDURES FOR CONTAINMENT, AND OPERATOR PROTECTION DURING HANDLING, OF RADIOACTIVE SUBSTANCES

· Any substance with radioactivity in excess of 0.1 µCi is classified as radioactive. 

· Sagaran Abboo (Rm 504, ext. 8785) is the departmental Radiation Protection Officer and Dr Jo Dames (Rm 511, ext. 8443) is the Acting Radiation Protection Officer. 

· All radioactive substances used in the department must be recorded on a centralised database, giving the date, name of compound, type of isotope, amount of radioactivity and laboratory placing the order. 

· This record will be kept by the Radiation Protection Officer, who will receive the necessary information from Laboratory Managers. 

· Once a radioisotope has been delivered to the Laboratory Manager of the ordering laboratory, its safe storage and handling is the responsibility of that Laboratory Manager. 

· All persons working with radioactive substances must familiarise themselves with emission properties, safety precautions and disposal methods of the specific substances being used. 

· All radioactive manipulations must be performed in the departmental Radioactive Laboratory housed in Container Laboratory 4 on the third floor deck.

· This is a Type C Laboratory, where up to 1 mCi of 14C, 35S, 32P and 3H may be handled. 

· Each research group must keep a record of radioactive substances used in their laboratory. 

· Before opening radioactive vials, spin the tube with appropriate screening to ensure that all liquid has collected at the bottom of the vial and that no droplets adhere to the lid where they can contaminate gloves. 

· Benchtops must be covered with Benchkote which is fixed absorbent side up to the surface and which must be replaced at regular intervals. Work over a tray lined with absorbent paper.

· When working with radioisotopes, follow the Ten Golden Rules: 
1. Understand the nature of the hazard and get practical training.
Never use mouth operated equipment; always store radioisotopes under recommended conditions; label all containers clearly; seal all containers.

2. Plan ahead to minimize time spent handling radioactivity.
3. Distance yourself appropriately from sources of radiation.
Doubling the distance from the source will result in exposure to a quarter of the radiation dose.
4. Use appropriate shielding.
1cm Perspex for beta emitters; lead or lead acrylic for gamma emitters. 

5. Contain radioactive materials in defined work areas.
Always keep radioactive work in a separate laboratory; always work over a spill tray in a ventilated area.

6. Wear appropriate protective clothing.
Laboratory coat, safety glasses and gloves must be worn at all times; when handling gamma emitters such as 125I, wear lead-lined protective clothing (apron, collar, gloves) and work behind the mobile lead-lined screen. 

7. Monitor work area frequently for contamination.
Monitor contamination of gloves and work surfaces with a Geiger counter. 

8. Follow the local rules and safe ways of working.
Do not eat, drink, smoke or apply cosmetics where radioactivity is handled.

9. Minimize accumulation of waste and dispose of it by appropriate routes.
Use the minimum quantity of radioactive substance required; be aware of disposal requirements.

10. After completion of work, monitor yourself, wash and then monitor again.
Report to the Radiation Protection Officer if contamination is found. 

· Protocol in the event of a Radioactive Spill: 

1. Verbally warn all people in the vicinity.

2. Restrict unnecessary movement into and through the area.

3. Report the spill to the Radiation Protection Officer.

4. Treat contaminated personnel first, by removing contaminated protective clothing and disposing of it in the designated disposal bins in the lab.

5. Wash hands with detergent and irrigate eyes with water. 
6. Serious wounds and internal intake of radioactive substances must be referred to a doctor.

7. Follow the clean-up protocol.

· Clean-up Protocol: 

1. This should take place under the supervision of the Radiation Protection Officer (RPO).

2. Use disposable paper towel and a cleaning agent like Decon.

3. Paper towel should immediately be laid over a wet spill; wet paper towel should be used to prevent the dispersion of dry spills. 

4. Wipe the contaminated work surface inwards toward the centre of the spill.

5. Care should be taken to avoid spreading the radioactivity to other surfaces, equipment, clothing and skin.

6. Dispose of contaminated paper towel in the appropriate solid waste disposal container as indicated in Section 6 below.

7. Monitor gloves and cleaned surface with Geiger counter.

8. Decontamination should be carried out until the surface levels are sufficiently reduced to the Annual Limit on Intake for the particular substance.

9. Dispose of gloves in solid waste bin if contaminated.

10. After the clean-up, the cause of the spill must be identified and action taken to prevent its recurrence.

· Dedicated equipment has been provided which must not be moved out of the Radioactive Laboratory:

Fridge/freezer

Microfuge

Vortex Mixer

Perspex decontamination container 

Perspex transportation container 

Geiger counter (2)

      Small perspex box with lid for tube rack

      Perspex screens for demarcating work areas 
      Large square perspex cover for 32P solid waste box 

· The RPO will check the equipment inventory at the beginning of each year to ensure that all the above equipment is still in place. 

· Equipment in the Radioactive laboratory for disposal of radioactive waste:

· Perspex pedal bin lined with a red bag for solid waste contaminated with 35S.

· Red bag-lined Waste-Tech box under square Perspex cover for solid waste contaminated with 32P.

· Square Perspex box for contaminated autopipette tips and vials.

· Plastic drum under Perspex cover for 35S liquid waste.

· Drum containing vermiculite for 32P liquid waste.

· Disposal of Radioactive waste: 

Refer to section 6 below. 

· Monitoring: 

Users must monitor levels of radioactivity on a regular basis with a Geiger counter.

At six-month intervals, the RPO must monitor radioactivity levels of work surfaces, laboratory equipment and door handles.

6. SAFETY PROCEDURES FOR DISPOSAL OF HAZARDOUS WASTE 

Three types of hazardous waste are generated by the various laboratories in this department: 

Toxic

Biological
Radioactive

· Toxic waste

Toxic waste is defined as any chemical waste that is poisonous to living organisms.

A variety of toxic waste is generated in the department and includes:

Organic solvents

Acrylamide

Ethidium bromide

Sewage sludge

Effluents

HPLC waste

Agarose gel slabs stained with ethidium bromide

Halogenated liquid toxic waste must be collected separately from non-halogenated waste in capped 25L polyethylene drums that carry large labels indicating the contents.

Liquid toxic waste drums must be placed out of the way under benches in laboratories while in the process of being filled. 

Once drums are filled with liquid waste, the  Technical officer (PG) or in his absence Senior Technical Officer must be contacted to facilitate removal of drums to the departmental Toxic Waste Room (Container Lab 3), where they will be stored until the waste disposal service provider collects them. 

Drums should be removed as soon as they are full; do not accumulate full drums in the laboratory. 

UNDER NO CIRCUMSTANCES MUST LIQUID TOXIC WASTE BE DISPOSED OF BY POURING DOWN THE SINK

Solid toxic waste such as agarose gels stained with ethidium bromide must be discarded into a specially designated, red bag-lined bin in the GelDoc Room (415). 

When full, the TO (PG) responsible for this laboratory must seal the bag by knotting and take it to the departmental Toxic Waste Room (Container Lab 3), for disposal into one of the large bins designated for such waste. 

Gloves must be worn when emptying the gel bin. 
When the large gel bins are full, the contents will be collected by the waste removal company. 

Laboratory Managers are responsible for ensuring that all waste containers are properly sealed and accurately labelled. 

· Biological waste

Biological waste is defined as any waste resulting from the handling of biological agents. 

A variety of biological waste is generated in the department and includes:

Petri dishes containing bacterial and fungal cultures
Broth cultures in test tubes, bottles or flasks

Pipette tips

Eppendorf tubes

Gloves

Scalpel blades

Syringe needles

Research laboratories generating Petri dishes may dispose of them in the red bag-lined bins in the 37°C and 28°C CE Rooms (Rms 413 & 414). A stack of dishes should be taped together before disposal to ensure that lids do not come off. When full, these bins will be emptied by the technical staff. The bags are autoclaved in the Undergraduate Facility Preparation Room and then disposed of to municipal refuse.
Eppendorf tubes, pipette tips and contaminated gloves must be discarded into a separate bin, lined with a red bag.

When full, a designated member of the research group must seal the bag by knotting and take it downstairs to the Preparation Room for autoclaving and subsequent disposal. Gloves must be worn when handling this bag.

Pipette tips must be sealed in a container before placing in the red bag, to avoid the bag being pierced and the tips falling out during autoclaving. 

Alternatively, the red bag can be placed into a second red bag (double-bagging).

Liquid biological waste (broth cultures) in reusable containers must have biocide (disinfectant) added to them, after which they should be autoclaved and washed.

Research labs that do not have their own autoclaves should send such containers to the Preparation Lab in the UG Facility for decontamination. 
Scalpel blades and syringe needles must be discarded into a disposable Sharps container, which must be impenetrable to needles. When full, Sharps containers must be sealed and discarded into a red bag bin for autoclaving. 
The Sharps container must not be re-used.

· Radioactive waste 


Radioactive waste is defined as any waste resulting from the handling of radioactive substances.     Radioactive substances may only be handled in the departmental Radioactive Laboratory. 

      Disposal procedures vary depending on the radioactive isotope being used:

· 35S – Solid waste (gloves, tips, vials, paper towel) must be discarded into a dedicated red bag-lined perspex bin in the Radioactive Laboratory. When full, the bag must be sealed by knotting tightly, double-bagged, and moved to the departmental Toxic Waste Room. It may only be disposed of after 10 half-lives. One half-life is 85 days; 10 half-lives are 850 days or 2.5 years. A label indicating the disposal date must be attached to the bag. 

       Low-level liquid waste must be diluted to an acceptable level and disposed of down the drain. 

       Concentrated liquid waste must be collected in a labeled plastic drum. When full it must be moved to the departmental Toxic Waste Room. A label indicating the disposal date (after 10 half-lives) must be attached to the bag.

· 32P  -  – Solid waste (gloves, tips, vials, paper towel) must immediately after use be discarded into a dedicated red bag-lined perspex bin in the Radioactive Laboratory. When full, the bag must be sealed by knotting tightly, double-bagged, and moved to the departmental Toxic Waste Room. It may only be disposed of after 10 half-lives. One half-life is 14.3 days; 10 half-lives are 143 days or 5 months. A label indicating the disposal date must be attached to the bag. 

        Liquid waste must go into a lead drum containing vermiculite, with the date, type and amount of radioactivity being recorded on the label. When full, the drum must be sealed, dated and labeled before being moved to the departmental Toxic Waste Room.
7. RISK ASSESSMENT PROTOCOL
·  Risk assessment forms must be filled in by supervisors and their postgraduate students before embarking on new research projects.
· Forms may be obtained from the Chief Technical Officer. 

· Completed forms must be returned to the CTO for analysis.

· The CTO will issue a risk assessment outcome form which will indicate whether the research project has been approved or not. 

· Risk assessment forms must be completed for undergraduate practicals by the PTO (UG Laboratories). 

· Risk assessment forms will also be checked by the HOD.
8. DEPARTMENTAL FIRE PLAN
8.1  General information
· All staff and students should familiarise themselves with the location of fire-fighting equipment in the department – see Appendix D.

· All fire escapes and passages should be kept clear of large objects (gas cylinders, fridges, furniture) that may form obstacles to easy evacuation during a fire.

· No large objects should be placed in front of fire-fighting equipment. 

· Fire-fighting equipment should not be tampered with.

· Fire extinguishers should never be removed from their designated positions, unless for the purpose of extinguishing a fire.

· Used fire extinguishers should be reported immediately to the Safety Officer.

· The servicing of fire-fighting equipment in the building is done on an annual basis. 

· Building fire drills will take place regularly. 

· Regular demonstrations of fire-fighting equipment will be performed by Mr. Dave Charteris of the Campus Protection Unit. 

· The fire-fighting equipment located in the department consists of fire extinguishers, fire hoses and fire blankets. 

· CO2 extinguishers may be used for chemical and electrical fires; dry powder extinguishers may be used for chemical fires but should preferably not be used for electrical fires as they destroy the circuit board. 

· Fire hoses should not be used to douse fires caused by electrical faults.

· Fire blankets should be used for extinguishing small fires involving clothing or cotton wool. 

· Faulty laboratory equipment that causes the earth leakage to trip should not be used – all such equipment must be referred to the technical officers for repairing.

· Heaters should not be left on in offices after hours.

· Laboratory and office lights should be switched off by the last person to leave; passage and stairwell lights should always remain on. 

· Electrical power points should not be overloaded; avoid using multiple adaptors; rather request the installation of new power points.

8.2 Designated Fire Escapes
· These are exits that have been specially installed to enable safe evacuation in the event of fire from areas where the conventional evacuation routes might not be accessible. 

· These fire escape doors should not be used as normal exits in the absence of fire. 

· There are two crash bar fire escapes on the ground floor in the Undergraduate Facility – one at the back of the Preparation Room (007) and one at the back of the Micro 3 Laboratory (009). 

· There is a locked fire escape door at the back of Lab 129C on the first floor that can be used as an alternative route for occupants of that lab if the main route is blocked by fire. The key is in a break glass box next to the door. 

· There is a crash bar fire escape door at the back of Lab 402 and one in the Reception office (504) on the 5th floor. 

· There is an interleading door between Labs. 406 and 410, which serves as a fire escape in the event of fire blocking the main exits from these areas. It is kept locked for security purposes –the key is in a break glass box next to the door. 

8.3 Fire Detection System

· The building is protected by an automatic fire detection system, with smoke detectors in every lab and office and in the passages and stairwells. 

· The alarm will be received at Campus Protection Unit and at Hi-Tec, who will then notify the Grahamstown Fire Services. 

· The alarm may be set off manually by pressing the black button in the centre of the red box units scattered around the building. There is no glass cover, and the unit can be reset by CTO.

8.4 Procedures to be followed in the event of fire in the Biological Sciences building

· During working hours, if you notice a fire and the fire alarm has not yet gone off, raise the alarm by triggering the nearest red box unit.

· After hours, fire or smoke will automatically set off the alarm, sending a signal to Campus Protection (8146) and Hi-Tec who will alert the Fire Services (speed dial 5298).

· If you are in the building when the fire alarm goes off, evacuate the building, unless the fire is small and can be extinguished at no risk to yourself. 

· Switch off Bunsen burners and heaters before evacuating. 

· Never use the lift to exit the building.

· Only attempt to control the fire if it is small and contained, if you are familiar with the use of fire extinguishers or fire hoses, and if you are able to exit safely should the fire get out of control. 

· If you are unable to exit a room or laboratory due to fire in the passage, close the door and any other opening into the room and seal any cracks; try to attract attention from the window without opening it; if compelled to escape before assistance arrives, climb through the window, lower yourself to the full extent of your arms and drop feet first to the ground. If above first floor level, drop only as a last resort. 

· If clothing catches on fire, do not run, but drop to the floor and roll around to extinguish the flames, or use a fire blanket or another garment to smother the flames. 

· When attempting to exit a smoke-filled room, crawl rather than walk, as the air near the floor will be fresher.

· After evacuating the building by one of the designated evacuation routes (see below), proceed to the designated Assembly Point, where Floor Monitors will conduct roll call. 

· Very important – do not return to the building until either our HOD or the Zoology HOD has given permission.

8.5 Assembly Point
· This is on the lawn in front of Botha House furthest away from the Biological Sciences Building. It is important that people are kept away from the part of Botha House lawn that is closest to the Biological Sciences Building because of the gas storage facilities along the driveway. 

8.6 Evacuation Routes

· Zoology Major Lecture Theatre: exit through the main door on the first floor or through the two side doors at the back of the lecture theatre.  Occupants of this and other lecture theatres in the building are not required to meet at the assembly Point but must leave the immediate area of the building as quickly as possible. 

· Zoology Minor Lecture Theatres I & II: exit through the ground floor main door; leave the immediate area of the building.   

· Undergraduate Facility - Red Arrow Route: exit through the fire escape door at the back of the Microbiology 3 (Rm 009) Laboratory and proceed left up Prince Alfred St; staff working in the Preparation Laboratory should use the fire escape at the back of that laboratory. Proceed to the assembly point on the lawn in front of Botha House.

 Alternative Route: exit down the passage and through the ground floor main door, proceed down University Rd and left up Prince Alfred St to the Botha House lawn. 

· Laboratory 129C, Seminar Room 3 and Postgraduate Offices - Red Arrow Route: exit through the first floor foyer and main doors, proceed down University Rd and left up Prince Alfred St to the Botha House lawn. 

Alternative Route: exit through the fire escape door at the back of Rm 129C, proceed right on Artillery Rd. & through the garden at the back of Botha House, coming out on the lawn in front of Botha House.

· Third Floor - Blue Arrow Route: Rm 301 & 304 – exit down the main stairwell next to the lift, through the first floor foyer and main doors, proceed down University Rd and left up Prince Alfred St to the Botha House lawn.

· Third Floor - Red Arrow Route: Rm 309, 315, 316, 318, 320, 321, 323, 324, 325, Containers 1-4 – exit down the back stairwell, along the driveway and left up Prince Alfred St to the Botha House lawn.

Alternative Route for all Third Floor laboratories if unable to proceed down to the second floor: Proceed outside onto the Third Floor Container Deck, down the metal stairs onto the Second Floor Deck and climb down to the ground level by using the metal ladder attached to the wall overlooking Artillery Rd. Ensure that the ladder has been unhooked and extended all the way to the ground level before climbing down it. Proceed to the Botha House lawn.

· Fourth Floor - Blue Arrow Route: Rm 400, 402, 403, 404 & 406– exit down the main stairwell next to the lift, out the main doors on the first floor, proceed down University Rd and left up Prince Alfred St to the Botha House lawn.

· Fourth Floor - Red Arrow Route: Rm 410, 411, 412, 415, 420, 421, 422, 423, 424 & 425 - exit down the back stairwell, along the driveway and left up Prince Alfred St to the Botha House lawn.

Alternative Route for all Fourth Floor laboratories if unable to proceed down to the third floor: Exit through the fire escape door in Lab 403 at the back of Lab 402; turn right once through the door, proceed along the window ledge, climb down the metal staircase onto the Third Floor Container Deck, proceed down onto the Second Floor Deck and climb down to the ground level by using the metal ladder attached to the wall overlooking Artillery Rd. Ensure that the ladder has been unhooked and extended all the way to the ground level before climbing down it. Proceed to the Botha House lawn.

· Fifth Floor - Blue Arrow Route: Rm 504, 507, 508, 510, 511 & 512 – exit down the stairs outside Rm 504 to the 4th floor foyer; proceed down the main stairwell next to the lift, out the main doors on the first floor, proceed down University Rd and left up Prince Alfred St to the Botha House lawn.

· Fifth Floor - Red Arrow Route: Rm 513, 514, 515, 516, 517, 518, 519, 520, 521 & 526 - exit down the back stairwell to the ground level, along the driveway and left up Prince Alfred St tot eh Botha House lawn.

Alternative Route for all Fifth Floor rooms if unable to proceed down to the fourth floor: Exit through the fire escape door in Rm 504; turn right once through the door, proceed along the window ledge, climb down the metal ladder and metal staircase onto the Third Floor Container Deck, proceed down onto the Second Floor Deck and climb down to the ground level by using the metal ladder attached to the wall overlooking Artillery Rd. Ensure that the ladder has been unhooked and extended all the way to the ground level before climbing down it. Proceed to the Botha House lawn.

· Diagrams showing the above evacuation routes are mounted on the passage walls on each floor. 

8.7 Departmental Fire Team

· This consists of staff and students assigned to be Floor Monitors and Deputy Floor Monitors for each floor of the building on which the department has laboratories and offices: 
Ground Floor – Margot Brooks (Rm 052, ext 8074); Deputy – Michael Nqweniso (Rm 053, ext 8448).

First Floor – Rowan Hatherly (Rm 129A, ext 8956); Deputy – TBA (Rm 129A, ext 8956). 

Third Floor – Ingrid Cockburn (Rm 301, ext 8672); Deputy – TBA (Rm 309).

Fourth Floor – Sagaran Abboo (Rm 423, ext 8785); Deputy – TBA (Rm 410).

Fifth Floor – Sharon Richner (Rm 504, ext 8444); Deputy – Dept Secretary (Rm 504, ext 8441)

Responsibilities of the Departmental Fire Team

· All Floor and Deputy Floor Monitors are issued with a clipboard containing a list of the staff or students located on their particular floor to be used at Roll Call.

· They are also issued with a yellow bib which identifies them as Floor Monitors in the event of a fire evacuation. 

· When hearing the fire alarm, Floor Monitors should put on the yellow bib and immediately leave their office/lab, taking the Roll Call list for their floor along. 

· Before leaving the building, they should check all laboratories and offices on their assigned floor to ensure that all inhabitants have evacuated.

· They should assist any disabled people or visitors unfamiliar with the building.

· On arrival at the Assembly Point they must take roll call for their assigned floor. 

· If the Floor Monitor is away, the Deputy Floor Monitor should fulfil these duties. 

· In the absence of both Floor and Deputy Floor monitors, the Departmental Secretary should take roll call for that floor. The Secretary will have roll call lists for each floor. 

· Results of the roll call must be reported to the HOD.

9.  APPENDIX A: HAZARDOUS BIOLOGICAL AGENTS USED IN THE DEPARTMENT

BioBRU
E. coli GMOs
S. cerevisiae

Breast cancer stem cells

Mouse NIH3T3 fibroblasts

Rat1 fibroblasts

Rasrat1 fibroblasts

Dames Research Group

Ectomycorrhizal fungi

Arbuscular mycorrhizal fungi

General soil fungi
Dorrington Research Group

E. coli

Agrobacterium tumefaciens

S. cerevisiae

Pseudomonas putida

HeLa cells

BHK cells

SF9

MG8

FB33

Cos7
Hoppe Research Group

Plasmodium falciparum
E. coli

Knox Research Group

E. coli

HeLa cells

BHK cells

Picornavirus

Limson Research Group 

      Enterobacter cloacae
Mycotoxins
Pletschke Research Group

Bacillus spp.
E. coli BC21 (DE3) plasmid constructs
Sulphate-reducing bacteria

Pathogenic bacteria and other microorganisms in water samples

Whiteley Research Group

Sulphate-reducing bacteria

Sewage sludge

Digested sludge

Cow brain cells

Pseudomonas putida
Wilhelmi Research Group

E. coli

Undergraduate Facility

Aspergillus niger

Azotobacter spp.

Bacillus subtilis

Cowpea mosaic virus

E. coli

Penicillium aurantiogreseum

Pseudomonas putida

Rhizopus nigricans

S. cerevisiae

Serratia marcescens

Staph. aureus

Streptomyces spp.

Dilute sewage solution

Plasmids

10.   APPENDIX B: HAZARDOUS CHEMICAL SUBSTANCES USED IN THE DEPARTMENT

      BioBRU
Acetic acid

Acrylamide (bis acrylamide) 30% solution

	Ammonium molybdenate

	Ammonium persulphate

	Ammoniun heptamolybdate trihydrate

	N, N'-methylene-bis-acrylamide

	beta-Mercaptoethanol 

Brilliant Blue G

	Brilliant Blue R

	Bromophenol Blue

	Chloroform isoamyl alcohol 24:1 

	Cupric sulphate anhydrous

	Dimethlyl sulphoxide  

	Dodecyl sulphate lithium salt 98%

	Ethidium bromide

Formamide

	Guanidine thiocyanate

	Hydrochloric acid

Hypophosphorous acid

	n-Lauroylsarcosine

	Nitrophenol

	O-nitrophenol 98%

	Paraformaldehyde

	Phenol

	Phenol chloroform isoamyl alcohol (25:24:1)


Phosphoric acid

Potassium hydroxide pellets 

Sodium dodecyl sulphate

TEMED

Dames Research Group

Ethidium bromide
Chloroform

HCl

Hydrogen peroxide

Lactic acid

Nitric acid
Phenol

Potassium hydroxide

SDS

Trypan blue

Dorrington Research Group

14C Spermidine
Acetonitrile

Acrylamide

Actinomycin D

Amyl alcohol

Cetyltrimethylammonium bromide

Chloroform

Copper (II) sulphate

Cyclohexamide

DAPI

Dichloromethane

Diethyl pyrocarbonate

Dimethyldigol

Dimethyl formamide

Dimethyl sulphoxide

Dithiothreitol

Ethidium bromide

5-Fluorouracil

Formaldehyde

Formamide

G418

Gamma aminobutyric acid

GC7

Glacial acetic acid

Guanidine hydrochloride

Guanidine thiocyanate

Hexamine cobalt (II) chloride

Hydantoic acid

Hydrindantin

Hydrochloric acid

Hydroxylamine hydrochloride

Hydroxyphenyl hydantoin

Hygromycin B

Isobutyraldehyde

Lead chloride

Lithium acetate

Lyticase

beta-Mercaptoethanol

Methanesulphonic acid ethyl ester

2-Methoxyethanol

Methylbutyraldehyde

Methylene bis acrylamide

N,N,dicyclohexylcarbodiimide

Nickel chloride

Nickel (II) sulphate

Ninhydrin

Paraformaldehyde

Phenol

Phenyl hydantoin

Phenyl thiocarbamide

Phosphoric acid

Potassium hydroxide

Rnase

Rhodamine B

Sodium azide

Sodium dodecyl sulphate

Sodium hydroxide

Succinimide

Sulphuric acid

Tetramethylethylenediamine

2-Thiouracil

Trichloracetic acid

Trimethylacetaldehyde

Hoppe Research Group
Osmium tetroxide

Glutaraldehyde

Formaldehyde

Acrylamide

Knox Research Group

Acrylamide

β-mercaptoethanol

Chloroform

Ethidium bromide

Formaldehyde

Nickel sulphate

Limson Research Group 

Cadmium

Lead

Polychlorophenol

Textile dyes/effluent

Pletschke Research Group

Acrylamide

β-mercaptoethanol

Congo Red

DTT

EDTA

Ethidium bromide

FMSF

Methylene bis acrylamide

Methyl viologen

Phenol

Procaine

SDS

Sulphanilic acid

Whiteley Research Group

Acetic acid 

Acetonitrile

Acrylamide

Barbitone

Butyric acid

Chloroform

Copper (II) sulphate

Diethyl ether

Hydrochloric acid 

β-mercaptoethanol

Methanesulphonic acid 99%

Methylene bis acrylamide

Ninhydrin

Nitric acid

4-Nitrophenol

Orthophosphoric acid

Phenol

Sodium arsenate

Sodium arsenite

Sodium azide

Sodium dodecyl sulphate

Sodium hydroxide

Strychnine

Sulphuric acid

Tetramethylethylenediamine

Trichloracetic acid

Zinc acetate

Zinc sulphate

Wilhelmi Research Group

Acrylamide


Ammonium acetate

Chloroform

EDTA



Ethidium bromide

Glacial acetic



Hydrochloric acid


Isoamyl alcohol

Potassium acetate

Propanol
Sodium dodecyl sulphate

Silver nitrate


Tetramethylethylenediamine

Triton X100



Trizma base


Urea


Undergraduate Facility

Acetic acid

Acetone

Acrylamide

Benzene

Benzoyl chloride

BF3-methanol

Cetyltrimethylammonium bromide 

Chloroform

Dichlorophenolindophenol

Ether

Ethidium bromide

Formic acid

Hydrochloric acid

beta-Mercaptoethanol

Nitric acid

Phenol

Potassium arsenate

Potassium cyanide

Potassium iodate

Sodium arsenate

Sodium azide

Sodium dodecyl sulphate

Sodium hydroxide


Tetramethylethylenediamine


Trichloracetic acid
11.  APPENDIX C: RADIOACTIVE SUBSTANCES USED IN THE  DEPARTMENT

Beta emitters

14C

3H

32P

35S

12.  APPENDIX D: LOCATION OF FIRE-FIGHTING EQUIPMENT 

· FIRE EXTINGUISHERS AND HOSES

	FLOOR
	LOCATION
	TYPE

	5
	Passage opposite Rm 521
	Powder extinguisher

	 
	Outside Rm 516
	Powder extinguisher

	 
	Outside Rm 510
	Powder extinguisher

	 
	Glass case (506) opposite Reception 
	Fire hose

	 
	Glass case (506) opposite Reception 
	CO2 extinguisher

	4
	Outside Rm 425
	CO2 extinguisher

	 
	Outside Rm 416
	CO2 extinguisher

	 
	Outside Rm 410
	CO2 extinguisher

	 
	Outside Rm 400
	CO2 extinguisher

	 
	Glass case next to lift
	Fire hose

	 
	Glass case next to lift
	CO2 extinguisher

	3
	Outside Rm 301
	CO2 extinguisher

	 
	Outside Rm 315
	CO2 extinguisher

	 
	Outside Rm 316
	CO2 extinguisher

	 
	Outside Rm 323
	CO2 extinguisher

	 
	Glass case next to lift
	Fire hose

	 
	Glass case next to lift
	CO2 extinguisher

	 
	Container 1 (Staff Restroom)
	CO2 extinguisher

	 
	Container 2 
	CO2 extinguisher

	 
	Container 3 
	CO2 extinguisher

	 
	Container 4 (Radioactive Lab)
	CO2 extinguisher

	1
	Inside Rm 129C
	Powder extinguisher

	Ground
	Outside Rm 006
	CO2 extinguisher

	 
	Opposite Rm 008
	CO2 extinguisher

	 
	Outside Rm 007
	CO2 extinguisher

	 
	Outside Rm 009
	CO2 extinguisher


· Fire blankets are located in all laboratories.

13. APPENDIX E: HIV/AIDS IN THE WORKPLACE

AIDS is not spread by:

· toilet seats

· non-human vectors like insects or pets

· sharing eating utensils

· swimming pools

· donating blood

· kissing 

· hugging

AIDS is only spread by:

· unprotected sex with an HIV-positive person

· sharing a needle for intravenous drug use with an HIV-positive person

· from an HIV-positive mother to an unborn child

· through infected blood and blood products (excluding urine, sweat and saliva)

In the workplace, there is concern only regarding the last route of transmission.

Basic Guidelines:

· The HI virus is very labile outside the warmth and moisture of the body. 

· Always keep Jik, disposable latex gloves, paper towels, dressings, plasters and bandages where all personnel can have immediate access to them. 

· Undiluted Jik must be used to mop up blood spills, while wearing gloves.

· All contaminated, disposable objects must be discarded into a sealed container and incinerated.

· In the event of an accident in the workplace, the injured person must clean and dress their own cuts, and clean up any blood spill resulting from the accident, if at all possible.

· Where the person is too seriously wounded, those administering first aid must ensure that broken skin on their hands is first covered with a plaster and then gloves. 

14. APPENDIX F: SAFE USE OF CENTRIFUGES AND ROTORS

· Instructions relating to the safe use of centrifuges must be precisely followed.

· Most rotors must be retired after 10-15 years of consistent use. 

· Rotors must not be subjected to speeds higher than those specified in the Operating Manual.

· Swing-out rotors must not be operated with missing buckets.

· Sample loads must be accurately balanced. 

· Users should wait at the machine until the desired speed has been reached, in order to ensure that any problems are detected immediately and dealt with.

· Rotors must be rinsed well with water after use and left to dry by draining in the upside down position.

· Rotor cavities and buckets must never be cleaned with an ordinary bottlebrush, as this can result in damaging of the anodized layer with subsequent corrosion of the underlying metal. 

· Alkaline detergents or cleaning solutions must not be used as these also damage the rotor.

· The body of a swing-out bucket rotor must never be immersed in water when cleaning, as the hanger mechanisms do not dry easily and may rust. 

15. REFERENCES

· Rotor Safety Guide, Beckman Coulter (2002).

· Guidelines on Ethics for Medical Research: Use of Biohazards and Radiation, Medical Research Council (2002).

· Guide to working safely with radiolabelled compounds, Amersham Pharmacia Biotech (1999). 
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· Guidelines for the Radioactive Laboratory, Directorate Radiation Control, Department of Health (2000). 

· HIV/AIDS in the Workplace, Rhodes University Guidelines. 
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