DEPARTMENT SAFETY STATEMENT

DOCUMENT NO.2: Requirements for the Control of Hazards and Risks

SECTION 18.36.0
- Biological and Biomedical Laboratories (Cont.) 
Rev.2 


* INTERPRETATION - "Department" means College/School/Department/Centre/Unit as relevant. 

18.36.1 GENERAL

The current Health & Safety legislation and in particular the Biological Agents regulations, apply to protect employees and others involved in health care, biological laboratories, industrial processes and animal rooms under the control of the University. Each department involved in these activities is required to assess the impact of these regulations and carry out Risk Assessments for all relevant activities/research work. 

In addition to the chemical, physical and psychosocial hazards outlined in Section 18.21.0 Laboratories (General), workers in biological or biomedical laboratories may be exposed to unique biological hazards. These are because the microorganisms or agents encountered can grow and multiply in the host organism and also may in time propagate from host to host (contagion). Their growth, metabolic processes and secretions can change the metabolic, organic or genetic characteristics of the host, producing acute, chronic or irreversible health effects to the person exposed. 

While many microorganisms are harmless, even beneficial, others vary greatly in their potential to cause ill health and disease to man, animals and to damage the environment.  As a result 'microbiological' laboratories vary from those for which there are no special requirements to those for which strict security arrangements, intended to protect the public, workers and the environment, are necessary.

Some microbiological research laboratories investigate and identify microorganisms, which cause disease in man, animals and plants.  These laboratories may be bio-medical, clinical and also include post-mortem rooms, animal houses or plant research.

While these laboratories may differ in their structures, size and type of work involved, the tools, methods and techniques employed are broadly similar. As a result biosafety considerations are broadly similar.

18.36.2 BIOLOGICAL HAZARDS

The main hazards that arise from microbiological work are from working with or research into: 

1. Etiological agents

2. Oncogenic viruses

3. Recombinant DNA (Genetic Engineering)

1. Etiological agents are microorganisms that can cause infectious disease in man, animals or plants. Examples of these include the full range of bacteria, viruses, rickettsia, fungi, chlamydia, protozoa as well as parasites. A large number of these microorganisms are pathogenic to either man or animals and may result in ill health and acute or chronic disease.

2. Oncogenic viruses are not included in the category of etiological agents, due to their different behaviour in infecting cells without overt symptoms and other characteristics. These viruses have the potential to cause tumours or cancers in man and animals. They are mainly encountered where research into oncogenic tumour viruses is carried out. 

3. Recombinant DNA  (Genetic Engineering) involves the procedure of manipulating genes and gene fragments, the building of artificial hybrids and the insertion of foreign genes into cells. It is a rapidly growing technology in the fields of molecular biology and genetics. It is popularly referred to as Biotechnology, Genetic Engineering or Genetically Modified Microorganisms (GMM). This work on Genetically Modified Organisms is specifically covered by legislation issued by the Department of the Environment. These micro-organisms are also included in the Biological Agents regulations.
The Safety, Health & Welfare at Work (Biological Agents) Regulations, has defined the four biological risk groups, according to the level of infection. These categories of pathogens in order of increasing hazard are shown in Table 1 below.

	TABLE 1

	Risk Group 
	DEFINITION OF RISK GROUPS

	Group 1
	A biological agent that is unlikely to cause human disease.

	Group 2
	A biological agent that may cause human disease and which might be a hazard to employees but is unlikely to spread to the community and for which there is usually effective prophylactics or treatment available.

	Group 3
	A biological agent that may cause severe human disease and presents a serious hazard to employees.  It may present a risk of spread to the community but there is usually effective prophylactics or treatment available.

	Group 4
	A biological agent that causes severe human disease and is a serious hazard to employees.  It may present a high risk of spread to the community and there is usually no effective prophylactics or treatment.


For the purpose of a Department Safety Statement, only biological agents in Risk Groups 2, 3 and 4 are pathogenic.
Summaries of the principal hazards, which arise from microbiological work, are:

a) Those outlined in Section 18.21 Laboratories (General), Section 18.31 Chemicals and other relevant sections in Section 18.0 Index.

b) Laboratory acquired allergies or infections due to: 

· Inhalation of agents that become airborne or from aerosols containing agents.

· Inoculation through puncture wounds and cuts or splashes of agents on mucous membranes.

· Ingestion of agents from mouth contact with contaminated fingers, gloves or aspiration during mouth pipetting.  (NB. The latter is not recommended).

· Poor sterilisation or aseptic procedures.

· Poor containment measures (containment levels are defined for each Risk  Group see Section 18.36.4).

· Use of inappropriate or faulty biosafety cabinets.

· Infected materials or equipment.

· Infected wastes from animals or humans.

· Infected patients.

· Ineffective ventilation or poorly maintained air conditioning.

· Inadequate washing facilities.

· Poor personal hygiene practices or not using relevant personal protective equipment.

18.36.3
RISKS

The risks associated with the aforementioned hazards are to be assessed by the Department (using the appropriate technical input where necessary).  These assessments shall be carried out using:

(i) Check lists provided (where applicable) and

(ii) Departmental Hazard Identification/Risk Assessment Work Sheets contained in Document No.3 i.e. Departmental Hazard Risk Assessment (D.H.R.A.).

N.B. As the risks from improper use and application of Recombinant DNA technology are generally not fully known, special guidelines and regulations should be put in place to cover the use and release of genetically modified micro-organisms. In particular the current regulations pertaining to Genetically Modified Organisms should be adhered to at all times.

In addition, in the U.K the HSC has established two largely independent advisory committees for biotechnology who oversee the use, containment and release of genetically modified micro-organisms. They are the Advisory Committee on Genetic Modification (ACGM) and the Advisory Committee on Releases to the Environment (ACRE)].   The publications of these committees would be of assistance to persons engaged in risk assessment.

18.36.4 ARRANGEMENTS AND CONTROLS REQUIRED

The salient biological hazards and risks will be minimised by the following arrangements and controls:

N.B. please refer to Section 18.21.0 Laboratories (General) and to the other relevant sections in Document No.2. 

· A Faculty/Dept. Safety Committee on Genetically Modified Microorganisms should be formed to advise on compliance with current legislation and to issue recommended practices and procedures to be adopted.

· A biosafety manual should be prepared to cover all aspects on biological work and implemented. The manual should include all practices and procedures to be adopted including training programmes.  [A useful reference manual is the WHO Laboratory Biosafety Manual ISBN 92 4 154450.3].

· All staff must attend recommended health & safety training courses at dept. level on biological /chemical and ergonomic safety covering the safe use, handling, storage and disposal of chemical and biological agents, (including manual handling).
· Access to the laboratory must be restricted to authorised persons and at the discretion of the laboratory head.

· The laboratory manager must implement procedures that only persons who have been advised of the biohazards and meet entry requirements (e.g. special training or immunisation) may enter the lab. or animal rooms.

· Persons who have been immune-compromised or immune-suppressed or at risk of acquiring infection shall be allowed to enter laboratories or animal rooms where work on infectious agents is in progress.

· Employees in these laboratories or animal rooms must receive appropriate immunisations or tests for the biological agents handled or potentially present (e.g. HBV vaccine or TB skin tests).

· Each lab manager, in biological laboratories should establish codes of Practice for hazardous techniques and hazardous agents. [An excellent source of recommendations, which can be adapted to suit individual laboratories, is the ‘Howie Report’. This is in fact the Code of Practice for the Prevention of Infection in Clinical Laboratories and Post-mortem Rooms (1978) by the U.K. Department of Health and Social Security (ISBN 0 11 320464 7). While this was written for hospitals and clinical research, its recommendations for good biological practice would also be appropriate in veterinary or teaching laboratories. The Howie Report includes model rules for domestic staff, visitors, reception and office staff as well as the scientific and technical laboratory staff. The handbook also deals with provisions for the disposal of hospital or other infective wastes].

· Establish and implement biosafety laboratory rules, procedures and safety awareness programmes.

· Mouth pipetting is prohibited as well as eating, drinking, wearing cosmetics or handling contact lenses. Personnel who wear contact lenses must also wear goggles or face masks.

· All procedures must prevent the creation of aerosols by careful actions.

· Work surfaces must be decontaminated at least once a day or after spills of viable material.

· Personnel must wash their hands with appropriate disinfectant/detergent after they handle viable materials or animals, after removing hand protectors and before leaving the laboratory.  (Dedicated sinks should be provided for this purpose).

· Carry out Risk Assessments on all aspects of laboratory practices, equipment usage, and research involving hazardous chemicals and/or biological agents.

· Use containment and hygiene measures to match biological hazard category as stated above.

· Examine and routinely test emergency procedures.

· Set up chemical & biological spill control and waste disposal procedures. All contaminated wastes must be decontaminated before disposal by approved methods e.g. autoclaving. Contaminated materials outside the laboratory must be placed in closed, leak-proof, durable containers for transport from the laboratory. The local or national authorities must approve decontamination contractors.  [See also Appendix XVIII for further guidance].

· Examine decontamination controls, containment systems, barrier systems, and sterilisation & de-contamination methods. There should be an effective insect and rodent control programme.

· Establish safe laboratory practices involving pipettes, syringes, needles, centrifuges, blenders etc. to prevent generating aerosols.

· Carry out periodic environmental monitoring of hazardous chemical & biological agents.

· Ensure safe personal habits and practices to avoid occupationally acquired injuries or disease.

18.36.4 ARRANGEMENTS AND CONTROLS REQUIRED (Cont.) 

· Train staff in the selection, usage, maintenance and limitation of PPE and laboratory clothing. All staff must wear appropriate PPE to minimise exposure to the biological agents or animal allergens/zooonis handled or potentially present.

· Ensure all workers are trained in the safe use of laboratory apparatus, equipment and machinery.

· Carry out regular housekeeping audits and audits on hygiene measures and facilities.

· Staff must conduct work in a manner which minimises exposure to the biological agents using equipment and equipment procedures provided.

· All staff must attend annual health screens to ensure suitability for the work environment and report any symptoms of ill health to their immediate supervisor.

· Ensure First Aid facilities, medical attention and appropriate vaccines are available and adequate as recommended in the Biological Agents regulations. 

· Evaluate the maintenance and test procedures for any extract/ventilation system, HEPA fitters, biosafety cabinets, fume cupboards and other safety equipment.

· Review maintenance programmes on laboratory equipment and ensures compliance with the manufacturers instructions for safe use and maintenance.

· Set up written safety procedures for usage of chemical/physical sterilisation methods and decontamination of agents used.

· Establish a medical surveillance programme for employees involved with hazardous procedures or agents as recommended in the Biological Agents Regulations, (See also Section 11.0).
· Keep lists of employees who were exposed to Group 3 or 4 (or both) biological agents, as required under the Biological Agents Regulations,
· Establish and implement special safety procedures to protect employees from laboratory acquired allergies. In particular the problem of occupational asthma and laboratory animal allergies (LAA) should be addressed as this is extremely common with workers associated with animals or animal houses. The procedures would include prevention of direct exposure to animal products, indirect exposure from airborne allergens or aerosols. The provision of positive pressure ventilation system, frequent air changes (15/20 per hour), the use of personal protective equipment and good hygiene measures, annual lung function tests and pre-employment health surveillance is essential.

· Ensure appropriate hazard signs are displayed in permanent or temporary work areas and that they comply with the current Safety Signs regulations.
· Prevent unauthorised entry to areas where visitors, contractors or other staff may be exposed to hazardous situations.

· Ensure safety of employees and maintenance workers or contractors by using Permit to Work methods.

· Monitor sick leave records for signs of ill health of employees.

· Ensure all accidents, spills and incidents are reported & recorded.  Maintain written records of employee medical surveillance and treatment.

· Involve all laboratory staff in safety programmes and define responsibilities.

· Vigilant procedures must be implemented where sharps e.g. needles, syringes, capillary tubes, scalpels have been contaminated.  (See also Section 18.40, Syringes, Sharps, Surgical Blades etc.).

· Broken glassware should be removed by mechanical methods i.e. brush, tongs, forceps and must not be handled directly.  Plastic ware should be used wherever possible as a substitute for glass.

· Safety training should be continually updated to match changes in procedures, current hazards associated with the work involved.

· Syringes used for the injection or aspiration of infectious fluids must be needle locking or disposable.  Needles must not be bent, sheared broken, recapped, removed from disposable syringes or otherwise manipulated by hand prior to disposal.  They must be placed puncture resistant, sharps containers, which should be conveniently located.

· Ensure primary barriers (safety equipment) are adequate, used and properly maintained to prevent exposure to biohazards encountered e.g. safety cabinets, containment devices, appropriate combinations of personal protective equipment (PPE) e.g. gloves, face protection, respiratory protection, protective clothing etc.).

· Note. A major requirement is that all staff should clearly understand and adhere to their department’s Health & Safety policy. Failure to comply with this procedure will result in a written caution being given to the culpable individual for record purposes.
18.36.4 ARRANGEMENTS AND CONTROLS REQUIRED (Cont.) 

· Ensure secondary barriers (laboratory facilities) are adequate and maintained to prevent infection from biohazards encountered viz. rooms to be separated from areas open to traffic flow, sinks, eyewash stations, closed or sealed windows, decontamination equipment/chemicals, chemical resistant bench tops, walls, floors and ceilings water resistant and easily cleaned.

· Ducted general exhaust air ventilation designed to create directional airflow that moves air from “clean” areas into the laboratory towards “contaminated” areas is essential.  Exhaust air must be discharged outside the building with appropriate filtration or treatment relevant to the contamination.

· Equipment that may generate hazardous aerosols should be contained in devices that exhaust air through HEPA filters before discharge back into the laboratory.  High-risk aerosols should be exhausted to the open air after treatment via an appropriate scrubber or de-activation system.

18.36.5
ARRANGEMENTS AND CONTROLS
The details of the Arrangements and Controls in place and those required in the short, medium and long term, shall be set out by the Department in the forms provided in Document No.4 i.e. Departmental Safety Action Plan (D.S.A.P.).  These Arrangements and Controls shall be reviewed and updated on a yearly basis.

18.36.6
RESPONSIBILITIES
The following personnel are responsible in the Department/Lab/Area for ensuring the implementation and ongoing compliance with the aforementioned arrangements and controls.

	AREA/LOCATION
	PERSON RESPONSIBLE

	1.
	

	2.
	

	3.
	

	4.
	

	5.
	

	6.
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