
6.  BIOLOGICAL SAFETY 

6.1  Introduction 

The School of Biomedical Sciences is responsible for ensuring that all laboratories 
implement effective safety procedures in order to achieve compliance with the current 
safety legislation and the University Health and Safety Policy part 6: Biological 
Laboratories.  

The Head of School has appointed a Biological Safety Officer (SBMSO), who works 
with the School Genetic Modification and Biological Safety committee (GMBSC) to 
ensure that SBMS meets it’s obligations under the regulations. 

All biological workers in SBMS must read, and adhere to the requirements of the 
University Health and Safety Policy part 6: and also refer to, and follow any University 
guidance relevant to their work.  Part 6 details various responsibilities of PIs and 
individuals that must be met.  It is the responsibility both of individuals and group 
leaders to be aware of the hazards associated with the biological materials that they are 
working with and to assess the risks associated with their work in order to implement 
appropriate safety procedures. 

The Health and Safety Executive (HSE) employs Inspectors to ensure compliance with 
these Regulations and can make both scheduled and unscheduled visits to 
laboratories.  HSE Inspectors have considerable powers and can both prohibit further 
experiments in a laboratory and impose severe fines if they are dissatisfied with the 
safety procedures and/or completion of safety forms. 

A series of notes and guidance have been produced by the University Biological Safety 
Advisor, available from the University Biosafety unit website 
http://www.ed.ac.uk/schools-departments/health-safety/biosafety/home  

Further guidance is available from the SBMSO, Ann Diment (SBMS-safety@.ed.ac.uk) 
and the University Biological Safety Advisor Dr. Chris Perrons (Biosafety@ed.ac.uk or 
Tel. 651 4245).   

6.2  Definitions 

Definitions of the biological material covered by the legislation are as follows: 

Under the COSHH regulations 

Biological agent means a micro-organism, cell culture, or human endoparasite, whether 
or not genetically modified, which may cause infection, allergy, toxicity or otherwise 
create a hazard to human health. 

micro-organism means a microbiological entity, cellular or non-cellular, which is capable 
of replication or of transferring genetic material.  

cell culture means the in-vitro growth of cells derived from multicellular 
organisms.  

Under the Genetically Modified Organism (Contained Use) Regulations 2000 (as 
amended in 2005), the definition of ‘micro-organism’ is extended to include cell cultures 
as follows  
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micro-organism means a microbiological entity, cellular or non-cellular, capable of 
replication or of transferring genetic material, and includes a virus, viroid, and an animal 
or plant cell in culture.  

6.3  Rules for Containment Laboratories 

All biological laboratories must adhere to a set of lab rules for their level of containment.  
See http://www.ed.ac.uk/schools-departments/health-safety/biosafety/policy/guidance-
rules/lab-management  for details. 

Model lab rules are available from the SBMS WIKI at 
https://www.wiki.ed.ac.uk/pages/viewpage.action?pageId=120717953  .  These must be 
signed by the responsible PI or manager and displayed at the laboratory entrance to 
inform visitors and laboratory workers.  All laboratory personnel must understand and 
adhere to these rules. 

Area managers should ensure that a good standard of housekeeping is maintained.  
Laboratory managers are responsible for their work areas, and Superintendents for 
communal facilities (especially Cold rooms to prevent exposure to mould spores of 
workers entering the cold room). 

As part of the housekeeping regime hand wash sinks (including the taps) must be 
regularly cleaned, and soap and paper towels should always be available.  If liquid soap 
is used in a containment laboratory this should be in a dispenser and, to prevent the 
multiplication of any contamination, dispensers should not be topped up from other bulk 
stocks.  Single use paper towels should be used for drying hands.  Cloth towels must 
not be used.  

All containment laboratories must have adequate signage.  Each laboratory or other 
facilities where bio-hazardous micro-organisms or materials are present must be 
labelled at the point of entry with the following signs:  

1. the international biohazard sign, which comprises a black biohazard symbol in a 
black triangle on a yellow background (a hazard warning sign);  

2. the words Containment Level followed by the number of the level of containment at 
which the laboratory or facility is operating (this should be fixed immediately 
adjacent to the biohazard sign and also have markings/words in black on a yellow 
background); and  

3. a prohibition sign restricting access to authorised persons only;  

4. at the point of exit - the mandatory sign indicating hands must be washed before 
leaving; 

5. in a prominent place - the mandatory sign indicating laboratory coats must be worn;  

6. at a dedicated hand wash basin - the mandatory sign indicating this sink is to be 
used for hand washing only. 

Laboratories and similar facilities where human blood and/or tissue are handled must as 
a minimum operate, and therefore be signed, at Containment Level 2.  All workers 
must be instructed on the procedures that must be followed whilst in the area, as well as 
how to identify any hazards they may encounter.  The labelling of items in fridges and 
freezers on the outside of the secondary containment may also be necessary where 
they are shared by many users. Managers should arrange for the correct signage to be 
installed. 
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6.4  Use of Sharps 

In order to minimise the likelihood of accidents arising as a result of poor working 
practices, ALL individuals using sharps must receive appropriate instruction and 
training on how to work safely when handling sharps and, in particular, how to avoid 
needlestick injury.   

Guidance on preventing injuries from glass and sharps is available on the Health and 
Safety Department website, and includes model written instructions.  Workers in the 
school should refer to, and follow the guidance relevant to their work and this should be 
supplemented with on-the-job training provided by supervisors - a training checklist is 
available from the SBMS website. 

6.5  Genetic Modification 

The Genetic Modification (contained use) regulations 2000 (as amended 2005) 
require that a risk assessment is carried out before any genetic modification 
takes place, and before any GM material is brought on site.  Please note that 
‘contained use’ includes storage of genetically modified organisms under these 
regulations.  The SBMS Genetic Modification and Biological Safety Committee 
(GMBSC) has a duty to inform all members of the School so they are aware of any 
hazards associated with the biological materials with which they are working 

The document ‘Guidance for Principal Investigators’ outlines group leaders 
responsibilities in terms of biological safety and genetic modification.  Work with micro-
organisms should also involve the use of both good microbiological practice (GMP) as 
well as good Occupational Safety and Hygiene (GOSH).  All biological workers should 
ensure that these principles are followed at all times.  

Each building complex has a deputy Biological Safety Officer (DBSO, see relevant 
appendix for your area) and the School BSO is Ann Diment.  Risk assessment forms 
are available from the SBMS website.  For further guidance on completing the risk 
assessment see the biosafety unit website, the SACGM compendium of guidance, or 
speak to a BSO. 

6.6  Work with Micro-organisms 

Work with micro-organisms involves the use of good microbiological practice (GMP) as 
well as Good Occupational Safety and Hygiene (GOSH) and containment.  All biological 
workers should ensure that these principles are followed at all times.  

Micro-organisms are categorised into a hazard group.  This forms the basis of the risk 
assessment and determines the level of containment under which the work must be 
undertaken.   

Detailed guidance on hazard grouping and containment requirements for work with 
micro-organisms and a summary of the requirements under the COSHH Regulations for 
work with micro-organisms (or materials that may contain these) is provided on the 
Biosafety website 
http://www.docs.csg.ed.ac.uk/Safety/bio/guidance/blm/coshh_requirements.pdf .  

There are 4 different levels of containment (levels 1 – 4) in each of three separate 
systems from the Advisory Committee on Dangerous Pathogens (ACDP), the Scientific 
Advisory Committee on Genetic Modification (SACGM), or the Department of Food and 
Rural Affairs (, DEFRA).  Researchers are responsible for ensuring that their work is 
compliant with the regulations dealing with plant health, animal health, and Anti-
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terrorism regulations and must notify the SBMSO before work commences or any 
material is brought on site.  

The School must keep an inventory of micro-organisms on their premises.  Therefore, 
researchers must inform the SBSO of all micro-organisms they have on the premises 
and update any changes.  The SBSO will conduct an annual survey to check the 
information held remains valid.  This should include both those in use and in storage.  
The inventory will identify:  

 The name and hazard group categorisation of the micro-organism;  

 Whether it is subject to any controls under animal or plant health licensing 
regulations or the Anti-terrorism, Crime and Security Act; (see sections below) 

 Where it is used or stored;  

 The Principal Investigator/supervisor under whose area of responsibility it belongs.  

COSHH requires that work with all hazard group 3 and 4 pathogens and certain hazard 
group 2 pathogens (Bordetella pertussis, Corynebacterium diphtheriae and Neisseria 
meningitidis) be notified to the enforcing authorities.  All persons wishing to work with 
organisms classified above ACDP hazard group 1 must inform their local BSO 
and the SBMSO and complete a BA1 (bioCOSHH) form in advance of the work 
starting. 

6.6.1 Anti- Terrorism controls on Pathogens and Toxins  

All work with materials listed on Schedule 5 of the Anti-terrorism, Crime and Security 
Act 2001 is subject to specific controls. It is the responsibility of the researcher to 
identify whether materials they wish to work with are listed under the act – list available 
from http://www.docs.csg.ed.ac.uk/Safety/bio/guidance/other_bio_mats/schedule5.pdf . 

Before bringing the materials onto site the researcher must contact the SBSO and 
discuss the work to ensure that appropriate security procedures have been put into 
place.  Specific rules relating to work with materials on Schedule 5 are available from 
the School BSO on request.  

Further guidance on this issue is available from the Biosafety unit website 
http://www.docs.csg.ed.ac.uk/Safety/bio/guidance/other_bio_mats/schedule5.pdf  

6.6.2  Import Licenses 

Licenses are required for importing certain materials into the UK. These include  

items containing products of animal origin  

certain animal and plant pathogens or materials that may contain them  

certain human pathogens and  

items covered by the anti-terrorism legislation  

See http://www.docs.csg.ed.ac.uk/Safety/bio/guidance/transport/import_licences.pdf  
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6.7 Work with Other Biological Material 

All workers should be aware of the particular route(s) of infection the micro-organisms 
that may be contained within any biological material with which they work.  Detailed 
guidance on risk assessment and the control measures needed to work safely are 
provided on the Health and Safety Department website, with specific documents for 
work involving the use of blood and human tissues, tissue culture, prions and 
oncogenes and other naked DNAs.  

A COSHH form BA1 is required for work with materials that contain, or may 
contain biological agents. Template forms and guidance may be found at 
http://www.ed.ac.uk/schools-departments/health-safety/risk-assessments-
checklists/risk-assessments   

6.8 Work with Animals and Plants 

The most common hazards associated with animals and plants are described in the 
guidance for work with animals and work with plants on the Health and Safety 
Department website. 

Workers must obtain the relevant licences, register with Occupational Health, and 
observe the local rules for the units where they are working.  Anyone wishing to work 
with GM organisms in animal units must supply a copy of their GM risk assessment 
before work commences.  Please note that COSHH requires that you wear suitable 
Respiratory Protective Equipment where the risk assessment deems necessary.  
Further guidance is available from the occupational hygiene unit and the SSA.  

6.9 Waste Disposal and Disinfection 

University policy is to reduce the amount of waste that we incinerate.  It is therefore 
incumbent upon us to render safe as much as possible of our waste so that it can, if 
possible, be sent to the General Waste or disposed of to sewers.  

Some types of waste must be disposed of as clinical waste e.g. small animal carcasses, 
and all sharps.  Any potentially hazardous biological waste should be autoclaved before 
sending to either clinical waste or general waste.  There is a charge for each bag sent 
for clinical waste.   

Clinical Waste is defined as:  

“Any waste which consists wholly or partly of human or animal tissue, blood or other 
body fluids, excretions, drugs or other pharmaceutical products, swabs or dressings or 
syringes, needles or other sharp instruments, being waste which unless rendered safe 
may prove hazardous to persons coming into contact with it;  and any other waste 
arising from medical, nursing, dental, veterinary, pharmaceutical or similar practice, 
investigation, treatment, care, teaching or research, or the collection of blood for 
transfusion, being waste which may cause infection to any person coming into contact 
with it.” 

See Part 10 –‘ Biological waste disposal’ for details on each type of waste disposal. 
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6.9.1 Spillages 

Spills of microbiological or cell culture waste should be inactivated by treatment with 
disinfectant.  Particular care should be taken to ensure that others in the laboratory do 
not help with the clear up of accidental spillage (especially where there has been an 
accident that involves broken glass) unless they are aware of the potential risks and 
trained in safe working practices.  See also section 2- Emergency action. 

6.9.2 Choice of Disinfectant:- 

See also http://www.docs.csg.ed.ac.uk/Safety/bio/guidance/blm/disinfectants.pdf  for 
guidance. 

Equipment and waste that cannot be autoclaved should be disinfected. Virkon is the 
disinfectant of choice for SBMS as it is broad spectrum and has cleaning properties.  
Where Virkon is not suitable, (in some cases been associated with skin irritation) an 
alternative safe disinfectant must be identified in consultation with the BSO, and 
specified in the lab rules.  Please note that Phenolic based disinfectants (Hycolin), 
and Glutaraldehyde based disinfectants ( e.g Cidex) MUST NOT be used as these 
products have been withdrawn for use and are prohibited.  Any laboratories with 
stocks of Cidex or Hycolin should arrange disposal via Chemistry department. 
Contact the Safety Advisor for assistance. 

Disinfectants of choice, and details of contact times and working dilutions may be found 
at https://www.wiki.ed.ac.uk/pages/viewpage.action?pageId=120717953 . 

6.10  Accident Procedures 

All accidents, incidents, and dangerous occurrences involving biological materials 

MUST be reported as detailed in section 2 of this policy so that a report may be 
forwarded to the University Health and Safety Department, after the appropriate health 

and safety measures have been taken. Guidance on accident/incident reporting is 
available from http://www.ed.ac.uk/schools-departments/health-safety/accident-
reporting  

Where an accident involves glass or sharps, the procedures detailed by the biosafety 
unit as shown in figure 3 should be followed  

All spillages should be cleared as described in section 2 of this policy.  Particular care 
should be taken to ensure that others in the laboratory do not help with the clear up of 
accidental spillage (especially where there has been an accident that involves broken 

glass) if they are not aware of the potential risks and trained in safe working practices. 

6.11 Contractors 

The University has introduced a permit to work system that must be applied on all 
occasions where University maintenance workers or outside contractors are required to 
enter University Laboratories.   

See  http://www.safety.ed.ac.uk/resources/General/labs_permit_guide.shtm .  

Building managers should ensure that they are notified whenever a permit is issued.  
The permit should be completed with the contractor present, as detailed in the guidance 
notes accompanying the permits, which are available from the health and safety 
website.  

http://www.docs.csg.ed.ac.uk/Safety/bio/guidance/blm/disinfectants.pdf
https://www.wiki.ed.ac.uk/pages/viewpage.action?pageId=120717953
http://www.ed.ac.uk/schools-departments/health-safety/accident-reporting
http://www.ed.ac.uk/schools-departments/health-safety/accident-reporting
http://www.safety.ed.ac.uk/resources/General/labs_permit_guide.shtm


Permits to work may be downloaded from: http://www.ed.ac.uk/schools-
departments/health-safety/biosafety/forms/permits-to-work  

The permit must be given a start and end time, and must be displayed in the area 
where the works are taking place.  When the works are complete, the permit must be 
signed off by the authorised laboratory contact and the contractor, and the permit must 
be sent to the building manager for filing.  Permits must be kept on file for at least 12 
months. 
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Figure 3:- SBMS Procedure for Accidents involving Glass or Sharps. 

 



6.12 Training 

Managers must ensure that all new workers are given suitable induction and training for the 
work they are expected to undertake, and be shown the relevant risk assessments for their work 
area.  Supervisors are responsible for ensuring that the relevant specialist training is given, in 
addition to ensuring that the worker attends the standard courses delivered by the Biosafety 
Unit.  

All new staff who are working with biological materials must attend the basic biosafety course 
and, where applicable, the GM course, within six months of joining SBMS.  Dates of training 
courses are available on the SBMS website training pages and on noticeboards 

A training checklist is available from the SBMS website and should be used in conjunction with 
the school induction checklist to ensure that all biological workers receive the instruction and 
information necessary to conduct their work safely, and that an adequate training record is kept 
for each worker. 

Training records for Biological workers in SBMS may be found at 
https://www.wiki.ed.ac.uk/pages/viewpage.action?pageId=90342097, and should be used to 
keep a record for each new worker.  

Students and novice workers may require extra supervision and training and should not be 
allowed to work alone or unsupervised until competence is demonstrated in the techniques 
required.  

6.13  Microbiological Safety Cabinets 

Microbiological safety cabinets constitute local exhaust ventilation (LEV) systems in that they 
offer protection to the worker (user) from airborne hazards. Under the COSHH Regulations 
there is a requirement for regular maintenance, examination and test of this equipment. 
Cabinets must be properly installed and commissioned and prior to use, the cabinet must pass 
the performance tests specified in the British Standard. Any purchase of new cabinets must be 
done in conjunction with building management to ensure that appropriate facilities are available 
to accommodate the equipment and that the relevant testing and maintenance schedules are 
prepared. 

Guidance on the use and installation of microbiological safety cabinets may be found at 
http://www.docs.csg.ed.ac.uk/Safety/bio/guidance/blm/safety_cabs.pdf  

All persons using safety cabinets must be appropriately trained and records kept. Courses are 
available from the Biosafety unit- contact the School Safety office for information. 

6.14  Transport of Biological Materials  

Transport of biological materials is subject to several regulations and we must ensure that 
samples are suitably packaged and labelled for transport within the UK and abroad.   

The University Biosafety Unit has produced extensive guidance and a training course on this 
subject, see http://www.ed.ac.uk/schools-departments/health-safety/biosafety/policy/guidance-
rules/transport for details.  As the regulations are updated frequently, all staff who may have to 
transport any biological material should attend regular refresher courses.  

For guidance on how to decide if material is covered by the regulations, see 
http://www.docs.csg.ed.ac.uk/Safety/bio/guidance/transport/appendix3.pdf  
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