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                                     SECTION I : GENERAL

1. INTRODUCTION

1.1 The Genetically Modified Organisms (Contained Use) Regulations 2000 (amended 2002 and 2005) includes:

(a) recombinant DNA techniques consisting of the formation of new combinations of genetic material by the insertion of nucleic acid molecules, produced by whatever means outside the cell, into any virus, bacterial plasmid or other vector system so as to allow their incorporation into a host organism in which they do not occur naturally but in which they are capable of propagation;

(b) techniques involving the direct introduction into an organism of heritable material prepared outside the organism including micro-injection, macro-injection and micro encapsulation; 

(c) cell fusion or hybridization techniques where live cells with new combinations of heritable genetic material are formed through the fusion of two or more cells by means of methods that do not occur naturally. 

Contained use is defined as any operation in which micro-orgamisms are genetically modified or in which genetically modified organisms (GMOs) are cultured, stored, used, transported, destroyed or disposed of or used in any other way and for which physical, chemical or biological barriers or any combination of such barriers are used to limit their contact with and to provide a high level of protection for humans and the environment. 

1.2  All members of staff or their students who intend to carry out genetic modification experiments for the first time should, before commencing work or obtaining genetically modified material from other laboratories, inform their School Genetic Modification Safety Officer (SGMSO). He/she will assist in the preparation of a submission to Birkbeck's Genetic Modification Sub Committee whose prior approval is required before any work is undertaken. 

1.3    Established workers should note that when a new project involves a significant change to previous activities (e.g. a different protein product or a new host/vector system) then this should be notified to the Genetic Modification Sub-Committee before funding is sought. This is to avoid safety issues arising after a project has received external financial support. 

2.  GENETIC MODIFICATION SUB-COMMITTEE (GMSC)

2.1   The  Genetic  Modification  Regulations provide that no laboratory shall carry out genetic alterations unless it has previously notified the Health and Safety Executive (HSE) and the Advisory Committee on Genetic Modification (ACGM; formerly the Genetic Manipulation Advisory Group). At intervals ACGM issues guidelines on a variety of topics which form the basis for local codes of practice, etc. See Footnote.  ACGM also requires that a local safety committee be formed. Therefore Birkbeck has a Genetic Modification Sub-Committee reporting to the Birkbeck Safety Committee. This sub-committee, whose composition is shown in Appendix 1, has three meetings scheduled in the Birkbeck Calendar and may also meet at other times as necessary.

2.2  One important function of the Genetic Modification Sub-Committee is to review proposed projects and to assign to each a risk assessment. Such risk assessments are made on an appropriate form according to rules devised by ACGM (See Appendix 2). 

2.3  Project leaders should obtain the latest guidance from Birkbeck’s Genetic Modification Safety Officer (BGMSO) before completing a new assessment. A project may be submitted at any time but the majority will be dealt with at the termly meeting. When a project is discussed which involves workers other than those on the sub-committee, such workers may attend the relevant part of the meeting if they so wish. Other matters for the agenda should be submitted to the secretary, preferably fourteen days before the meeting. The reports and minutes of the GMSC are available on the committees information pages of the College web site or application to the College Secretary. 

3.   ALLOCATION OF RESPONSIBILITY

3.1   Birkbeck as employer has the duty to provide adequate administrative procedures for Health and Safety at Work. In the case of genetic modification this is provided for by the subcommittee of the Birkbeck Safety Committee described above. Genetic Modification work in departmental laboratories is overseen by the School Genetic Modification Safety Officers (or their deputies). 

3.2    The duties of a School Genetic Modification Safety Officer (SGMSO) as prescribed by the HSE (ACGM, Compendium of Guidance, Oct 1997, Part 1A, paragraph 23) : 

a) ensuring that local rules are drawn up and followed for the safety of personnel

b) aspects of training of personnel in appropriate microbiological practice (the level of training will depend on the level of work being undertaken) 

c) investigating all accidents, spillage, etc. in the laboratories and taking what action  is considered necessary. Each incident and the action taken must be recorded, together with the names of the personnel involved

d) the safe storage of modified micro-organisms/harmful or potentially harmful material and ensuring that records of these are kept 

e) the appropriate transport of all modified organisms 

f) ensuring that laboratories are appropriately disinfected at the end of an experi-ment or before the entry of maintenance personnel.  Appropriate disinfection could range from swabbing down work surfaces to complete fumigation and will be dependent on the risk assessment 

g) participating in locally organised inspections 

h) methods of testing, when necessary, for the presence of viable process organisms outside the primary containment

i) ensuring that control methods and equipment are tested and maintained at appropriate intervals

j) ensuring appropriate waste disposal procedures are used

k) providing technical support to the GMSC on risk assessment and classification

l) ensuring all statutory notifications are made to HSE

m) informing employees of the published changes to Regulations

n) physical security of laboratories. 

3.3    Project supervisors are responsible for :

a)     the completion of the GM project risk assessment form (Appendix 2) and  a Control of Substances Hazardous to Health (COSHH) risk assessment for each project.  This must be brought to the attention of and understood by all staff and students working on the project

b)     ensuring that persons working on the project have received adequate safety training 

c)      monitoring project workers to ensure adherence to safety procedures.

3.4    All workers are expected to assist in promoting their own and their colleagues' welfare in the laboratory. Due attention should be paid to departmental safety codes of practice and project risk assessments. Any problem should be brought in the first instance to the attention of the SGMO. Beyond that a direct approach to the the BGMSO or Birkbeck Health and Safety Officer may be made. In addition, any worker may submit an item for consideration by the Genetic Modification Sub-Committee. 

4.   RECORDS

4.1   SGMSOs will forward on appointment the names of new workers engaged in genetic modification to the College Health and Safety Officer who will maintain a record of the names of all genetic modification workers in the College.  An up-to-date list of names will be reported annually to the GMSC. 

SECTION II : WORK IN GM LABORATORIES

These rules apply to all laboratories where genetic modification work is carried out.  The following notes are in addition to any requirements outlined in the Birkbeck Statement of Safety Policy, Fire Instructions, School codes of practice and Local Rules for Radiation Protection and specific project risk assessments. 

1.      LABORATORY CLEANING

1.1   All microbiological working surfaces will be cleaned by the user at least once daily with 70% alcohol and/or 1% Chlorosan.  Swabs must be disposed of  into autoclave bags.

1.2    Floors  should be cleaned  at least twice weekly with disinfectant or bleach. This will be carried out by the contract cleaners. 

1.3   Hand wash basins in genetic modification laboratories must always have clear access with suitable soap and paper towels available. No work may be carried out if these are not available. Further supplies should be obtained from the laboratory technician. 

2.     DISINFECTION POLICY

2.1    All disinfectants should be treated as hazardous compounds and care taken when used! Disinfection procedures should be in accordance with the recommendations contained in ACGM Compendium of Guidance, Oct 1997, Part 3, Annexe 3.  Any change to the disinfection procedures below must be reported to the BGMSO. 

2.2   Benches should be appropriately disinfected prior to the entry of maintenance or cleaning staff. Floors should be kept clear of obstructions so that they can be easily cleaned.

2.3  Hypochlorite bleach - Composition: Hypochlorite with used at 1000 ppm available chlorine. This is approximately equivalent to 1% chloros or 1% sodium hypochlorite solution GPR (Chlorosan), assuming an undiluted strength of 12-14% w/v available Chlorine. Active by oxidation by free chlorine radicals. Remember chlorine gas is toxic! Recommended for general use as a disinfectant and is effective against viruses and fungal/bacterial spores. Becomes rapidly ineffective with a high organic load. 

2.4   Alcohol - Composition: 70% ethanol. Active by precipitation of proteins. Remember 70% ethanol is flammable! Recommended for hard surface disinfection, eg bench tops, inside cabinets. Effective against micro-organisms BUT HAS ONLY LIMITED ACTIVITY AGAINST SPORES OR VIRUSES. 

2.5 Presept Tablets - Composition: sodium dichloroisocyanurate (NaDCC), a precursor of hypo-chlorous acid, in an effervescent base. One tablet into lL of water giving 1400 ppm available chlorine. Acts as a wide spectrum disinfectant solution for hard surfaces 

2.6  Virkon powder - peroxygen compound proven to have a wide range of microbial, antiviral and antifungal activity.  Used as a 1% solution which is stable for 7 days.  Must be discarded if pink colour is lost.  Active agent is potassium monopersulphate.  Contains anionic surfactant.

2.7    Bactericidal liquid soaps -  Centivisk,  Labguard or Deb are recommended for use for hand washing before leaving the laboratory is recommended for hand washing in place of conventional soap. The bactericidal barrier cream, Procare, may be used after hand washing before leaving the laboratory.  

3.      SPILLS

3.1   Small volume spills of micro-organisms should be swabbed immediately with tissue     and placed in autoclave bags. The contaminated surface can then be disinfected with 1% virkon, 1% chloros, 1% chlorosan, 70% ethanol or presept solution at 1400 ppm. 

3.2   Large volume spills of micro-organisms should be immediately absorbed onto virkon power or Presept granules. Application of 500g of this granular gelling agent will contain, by absorption, up to 10L of liquid. After 10 minutes the material may be discarded. 

3.3    N.B. The use of Presept granules according to the manufacturer’s instructions will result in the smell of Chlorine similar to that around a swimming pool.  However, use of Presept granules on acidic spills (including urine) requires considerable care.  A larger amount of Chlorine will be liberated. Areas must be well ventillated before application of Presept granules.  Should a strong smell of Chlorine arise, the area is to be evaccuated immediately and a school safety co-ordinator or the Birkbeck Health and Safety Officer must be contacted for advice. 



4.      BASIC PROCEDURES

4.1    No smoking, eating, drinking or application of cosmetics.

4.2    No mouth pipetting.

4.3    Laboratory coats must be worn. Upon leaving the containment facility, laboratory coats must be replaced on the coat hook provided. They will be sent to the laundry according to the practice of individal schools. Gloves provide additional protection and should be worn as determined by risk assessment.

4.4    Hands must be washed thoroughly before leaving the laboratory.

4.5  Care must be taken to minimise the production of aerosols. Poor technique and carelessness in flaming loops, ejecting tips, disposing of petri dishes, splashing or vortexing culture liquids and flicking open contaminated eppendorf tube lids could generate aerosols. Manipulations likely to generate aerosols such as blending in an open vessel and ultra-sonic disruption should be carried out in an microbial exhaust protected cabinet unless the equipment available is clearly designed to contain any aerosol produced.  

4.6   During use experimental material should be clearly labelled with sufficient information that it can be identified. During storage all material should carry identification. 

4.7 All untoward occurrences e.g. spillage, self inoculation should be reported to the  school safety coordinator without delay.

5.      WASTE MATERIAL - DISINFECTION, AUTOCLAVING, DISPOSAL

5.1   All waste material including cultures and culture medium must be rendered safe before being discarded. All cultures whether in glass or disposable containers should be autoclaved before disposal or recovery of containers.  Liquid medium from which micro-organisms have been recovered should be sterilised either in the autoclave or by treatment with a suitable disinfectant before being discarded.

5.2    Waste should not be allowed to accumulate and materials requiring autoclaving should be removed on a regular basis to the autoclave area. Used laboratory glassware and other materials awaiting disinfection must be stored in a safe manner. 

5.3   Place Pasteur pipettes into 2.5 % chlorosan in a beaker; rinse and discard after   24 hours in an appropriate container for waste glass. Glass pipettes should be soaked in 2.5% chlorosan in stacks.  Contaminated  Eppendorf tubes, etc., should be placed into 2.5 % chlorosan in a beaker, rinse and discard after 24 hours OR place directly into bags for sterilisation in the autoclave. Disposable petri-dishes must be taped together before placing in autoclave bags.  Do not overfill the bags.  

5.4    Autoclave bags should be placed in a container such as a plastic bucket with the bags FULLY OPEN to allow for complete penetration of steam during sterilisation in the autoclave. The autoclave should operate at l5 p.s.i. for 20 minutes following the maker's recommendations for use.

5.5   Autoclave  door mechanisms should not be operated whilst the temperature in the largest liquid container in the load is likely to exceed 80°C.

5.6   Regular monitoring should be undertaken once a week using Thermolog S to confirm that the desired autoclave temperatures are attained. The autoclave should be regularly serviced.

5.7   After sterilisation, autoclave bags should be placed in black plastic bags for removal from the laboratory at regular intervals. Waste bags should not be overfilled and they should be sealed before removal  from the laboratory.

5.8    None contaminated waste, except needles, scalpel blades and sharps, shall be disposed of in plastic waste bags in the normal way. Sharp items should be placed in an appropriate container. Cin-Bin containers for incineration must NOT be overfilled. Needles discarded into them must NEVER be re-sheathed. 

5.9  Acid/alkaline solvents such as phenol/chloroform and acetonitrile/TFA should be NEUTRALISED before disposal in the halogenated waste container. 

6.      SAFETY CABINETS

6.1   Microbiological safety cabinets  should be maintained and tested annually by commercial specialists.  Testing should include air velocity, filtration efficiency and determination of operator protection factor. Cabinets should be fumigated prior to removal of HEPA filters and the fumigant vented to a safe place. 

6.2 When in use, decontamination of the cabinet is recommended at the end of each working day. Decontamination is mandatory before any maintenance work, filter replacement and other operations which require access to anv contaminated or potentially contaminated. portion of the cabinet. Cabinets should also be decontaminated before moving to another location and after any emergency.  The cabinet user should assess the decontamination method effective against the agents in question.

a)    Painted surfaces may be cleaned with commercially available detergents. Solvents or other paint aggressive detergents should be avoided.

b)   Decontamination of stainless steel work surfaces should be performed with specific commercially available disinfectants following carefully the instructions given by the manufacturers.  

c) Fumigation with formaldehyde vapour is the most effective method of decontamination. The vapour can be generated by evaporation of formalin, depolymerization of paraformaldehyde or the use of commercial tablets. In any case a vapour concentration of at least 0.05g/cubic metre of formaldehyde is required.   N.B. Extreme care must be used when undertaking this procedure as formaldehyde vapour is highly toxic. Advice and guidance from the laboratory manager must be sought and followed.

d) Safe Use of French Press:

         NEVER use a French press unless you have received suitable training. 

         Precautions: 

         Lab coat, gloves and safety visor must be worn. 

         All bolts must be secured firmly taking care not to over-tighten. 

         The outlet flow regulator handle and outlet tube sampler should be hand tight.

         Take care to align the crossbar of the piston to avoid collision with the cell clamp and       thumb screws. 

         The cell must not be used at above 1,000psi. 

         The pressure cell is very heavy, so take care not to drop it on your foot. 

         Dropping the cell may also introduce a weakness into the cell that might cause it to fail under pressure.

         Any problems or accidents MUST be reported immediately to avoid putting others at risk.
FOOTNOTE:

The Genetically Modified Organisms (Contained Use) Regulations 2000 (amenede 2002 and 2005).

APPENDIX 1: 

Composition of the Birkbeck Genetic Modification Sub-Committee.

Representative of Birkbeck Administration (Chairman)

Birkbeck Health and Safety Officer

Birkbeck Genetic Modification Safety Officer

Birkbeck Biological Hazards Officer

Technical Staff Representative

Research Student Representative

School of Crystallography Genetic Modification Safety Officer

School of Biological and Chemical Sciences Genetic Modification Safety Officer

School of Crystallography Departmental Safety Coordinator 

School of Biological and Chemical Sciences Safety Coordinator 



APPENDIX  2: 

Useful GM related links:

The Scientific Advisory Committee on Genetically Modified Organisms (Contained Use) provides technical and scientific advice to the UK Competent Authorities (UK CAs) on all aspects of the human and environmental risks of the contained use of genetically modified organisms (GMOs).


GMOs - The Law
http://www.hse.gov.uk/biosafety/GMO/law.htm
Advisory Committee on GM's Compendium of Guidance
http://www.hse.gov.uk/biosafety/gmo/acgm/acgmcomp/
Infections at Work and Genetically Modified Organisms (GMOs) - Information on microbiological containment and biosafety  http://www.hse.gov.uk/biosafety/
Biological risks: Managing the risks in laboratories

http://www.hse.gov.uk/biosafety/biologagents.pdf
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