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Scope

The Departmental Confocal Facility is used for the fluorescent imaging of biological specimens. These local rules cover normal use of the lasers in the Departmental Confocal Facility. They apply to the 18 lasers connected to the Leica SP5 Inverted (S/N: 5100000889), Olympus FV3000 (S/N: 6H87913) and Leica Stellaris 5 (S/N: 8200000574) confocal microscopy systems. These local rules implement the University's laser safety policy at a practical level and form part of the University's duties under Section 2(3) of the Health and Safety at Work etc Act 1974.

Description

The confocal facility consists of three confocal heads: 
The Leica SP5 Inverted confocal head is attached to five lasers:
1. Diode Laser (Coherent), Class 3B, continuous wave, 60 mW maximum power, emitted wavelengths 405 nm;
2. Argon Laser (Lasos), Class 3B, continuous wave, 200mW maximum power, emitted wavelengths 458, 476, 488, 496 and 514 nm;
3. Diode-pumped solid state laser (Lasos), Class 3B, continuous wave, 20 mW maximum power, emitted wavelengths 561 nm;
4. Helium-neon laser (Lasos), Class 3B, continuous wave, 2 mW maximum power, emitted wavelengths 594 nm;
5. Helium-neon laser (Lasos), Class 3B, continuous wave, 15 mW maximum power, emitted wavelengths 633 nm.
The Olympus FV3000 confocal head is attached to seven lasers:

1. Near-violet diode laser (Coherent OBIS), class 3B, continuous wave, 50 mW maximum power, emitted wavelength 405 nm;

2. Cyan diode laser (Coherent OBIS), class 3B, continuous wave, 75 mW maximum power, emitted wavelength 440 nm;

3. Blue diode laser (Coherent OBIS), class 3B, continuous wave, 20 mW maximum power, emitted wavelength 488 nm;

4. Yellow diode laser (Coherent OBIS), class 3B, continuous wave, 50 mW maximum power, emitted wavelength 515 nm;

5. Green/yellow diode laser (Coherent OBIS), class 3B, continuous wave, 20 mW maximum power, emitted wavelength 561 nm;

6. Orange diode laser (Coherent OBIS), class 3B, continuous wave, 20 mW maximum power, emitted wavelength 594 nm;

7. Red diode laser (Coherent OBIS), class 3B, continuous wave, 40 mW maximum power, emitted wavelength 640 nm.

The Leica Stellaris 5 confocal head is attached to six lasers:

1. Near-violet diode laser (Lasos), class 3B, continuous wave, 100 mW maximum power, emitted wavelength 405 nm;

2. Cyan diode laser (Lasos), class 3B, continuous wave, 100 mW maximum power, emitted wavelength 448 nm;

3. Blue diode laser (Coherent OBIS), class 3B, continuous wave, 20 mW maximum power, emitted wavelength 488 nm;

4. Yellow diode laser (Coherent OBIS), class 3B, continuous wave, 50 mW maximum power, emitted wavelength 514 nm;

5. Green diode laser (Coherent OBIS), class 3B, continuous wave, 20 mW maximum power, emitted wavelength 561nm;

6. Red diode laser (Lasos), class 3B, continuous wave, 100 mW maximum power, emitted wavelength 638 nm.

Authorised Users

Only persons who are adequately trained and authorised as listed in the Appendix to these local rules may use the lasers during normal applications of the confocal facility. Matt Wayland is responsible for training (see below). His primary aim is to ensure that users are properly trained in the safe operation of the equipment. Training will be provided by Matt Wayland or another member of the School of Biological Sciences (SBS) Microscopy Platform team.

Spectators are not permitted in Room T13 inner unless: 

· Supervisory approval has been obtained from Matt Wayland, Matthias Landgraf, or a  member of the SBS Microscopy Platform team.
· The degree of hazard and the safety procedures have been explained,
· Appropriate protective measures are taken.
Configuration: Matt Wayland, Matthias Landgraf and members of the SBS Microscopy Platform team are authorised to change objective lenses and to make minor adjustments to the microscopes. Users have no permission to change lenses or move the confocal head and have to contact Matt Wayland or another member of the SBS Microscopy Platform team if they desire to use a different configuration. University Information Services (UIS) is authorised, after consultation with Matt Wayland or Matthias Landgraf, to make changes to the computer hardware and software associated with the confocal facility. 
The SBS Microscopy Platform team is responsible for minor maintenance of the confocal microscopes. Other faults, adjustments, disconnections and alignment of the lasers must be dealt with only by authorised and trained members of the manufacturers’ (or their designated agents) service personnel. During service visits it is possible that uncontained laser beams may be generated; no one but authorised staff may enter room T13 inner, and only then at the request of the engineer. Service engineers are required to complete a “permit to work”. Where a controlled area is necessary due to service work, the area will be temporarily handed over to the service engineer who is then responsible for ensuring access control by the use of barriers and warning signs.
Laser Controlled Area

Room T13 inner is a Class 3B Designated Laser Area. Access is restricted to authorised users with a valid swipe card. Lasers and confocal microscopes are password protected and can only be operated by trained, authorised users.
Procedures

· You must be an authorised user to operate the microscopes in the facility.
· You must comply with the instruction manual to operate the laser system.
· Never remove or open any covers or panelling from the equipment.
· Do not remove objective lenses. If an alternative lens is required it must only be changed by Matt Wayland, Matthias Landgraf or a member of the SBS Microscopy Platform team.
· Ensure that the microscope has a 100:0% switching slider between the camera port and eyepieces.
· Ensure that the correct filters are fitted. 
· Do not switch on the laser source until all optical connections are checked.
· Ensure that the laser source is disabled when changing the microscope optical path between eyepiece and camera port.
· It is strongly recommended that the ND filter or AOTF is set to 0% when confocal imaging is not required.
· It is strongly recommended that you do not look through the microscope eyepieces when switching between confocal and non-confocal imaging as it might be possible for some laser light to be reflected off the edge of the switching prism.
there are a number of safety interlocks or shutters in place to prevent the generation of an unprotected laser beam during use. However, for the system to operate it is necessary for the laser beam to have a certain free air path - from the objective lens  - to the specimen - to the condenser (if applicable) - to the transmission detector. At the exit from the objective lens the beam is divergent and represents a low risk to the user unless a magnifying lens is used to view it. This would be a deliberate and hazardous action, which should never be contemplated.
While the laser is scanning

· Do not change objectives
· Do not change filter cubes
· Do not change slides
· Do not hold reflective surfaces or magnifiers in the free air path
· Do not introduce fingers into the free air path
Caution: use of controls or adjustments or performance of procedures other than those specified may result in hazardous radiation exposure.

Protection Measures - Training

It should be recognised that the laser is potentially hazardous, but the system is safe if the user is aware of his/her obligations while running the system. The primary control measure is therefore that users are adequately trained in the use of the system. Matt Wayland is responsible for the training of new users, following the procedure summarised below: 
1. User completes the training request form on the PPMS booking system (https://ppms.eu/cam-caic/req/?all=true&pf=2).
2. Matt Wayland or another member of the SBS Microscopy platform team issues copies of the Local Rules and the Laser Risk Assessment.
3. User receives personalised training from Matt Wayland or another member of the SBS Microscopy Platform team.
4. User signs the User Declaration attached to the Local Rules and forwards it to Matt Wayland, who:
a)
Countersigns User Declaration and forwards it to the Laser Safety Officer. 

b)
Updates user list and provides new copies for T13 inner, Matt Wayland and Laser Safety Officer. 

c)
Notifies reception that user may be given card access to room T13 inner.
Contingency Plan

Always report any incidents involving lasers or accidental exposure to laser radiation as soon as possible to the Departmental Laser Safety Officer, who will contact the University Occupational Health Service. If the Departmental Laser Officer is not available, contact the Occupational Health Service directly (Univ. Network: 36594). In an emergency proceed to the A & E Department at Addenbrooke’s, calling an ambulance if necessary (Univ. Network: 1999). 
Doctors will need to know the laser wavelength. The wavelengths are listed individually on pages 1 and 2, but it will probably be sufficient to say that the wavelength is in the visible spectrum: 400-700 nm. The greatest risks at these wavelengths for a Class 3B laser are photochemical and thermal injury to the retina.
The mercury short-arc lamps are changed regularly, as recommended by the manufacturer. The transformers are designed to cut out at high lamp resistances and therefore to minimise risk of lamp explosion.  However, if a lamp does blow, evacuate the room immediately and shut the door.  The room is actively vented to the outside and the air outlet is at a safe distance from other air inlets.  Report incident immediately to Matt Wayland or Matthias Landgraf and the Departmental Safety Officer, Dr Sylviane Moss, who is to initiate proper decontamination procedures.
An Accident Report Form should be completed for any incident involving a laser: even a ‘near miss’ when no injury occurs. The form should be processed through the Departmental Safety Officer and copied to the University Safety Adviser.
User Declaration (please forward filled in form to Matt Wayland, room T13B)
I confirm that I have read and agreed to follow the ‘Local Rules for the Use of the 
Confocal Laser Scanning Microscopes’. I agree to act responsibly in my use of the facility, and report any concerns I have to the Departmental Laser Safety Officer. 
Signature:
Name:
Date:
Group affiliation:
Signature of Confocal Facility Supervisor:
Date:
Signature of Laser Safety Officer:
Date:
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