FBMH Laser safety rules and policies

While there is currently no specific legislation for laser safety, the University has a legal obligation to ensure laser work (as well as any other type of work) is carried out under safe conditions according to the Health and Safety at Work act (1974). As such, the University has developed a policy for the control and safe use of laser products (and light emitting diodes (LEDs)) and this should be read by all laser users and PIs in FBMH.
Although, the following rules and policies are specific to FBMH, they are in line with the University of Manchester policies and rules and should be followed in addition to the general rules of the University.
[Please see the table towards the end of this document for a useful summary of what is required for each class of laser product].

[Users of microscopes that use lasers or LEDs as a light source should also refer to the PowerPoint presentation for additional information for this type of equipment].

Rules for the registration of lasers, laser activities and laser users 

The following are the responsibility of the laser supervisor (PI or EO in charge of a particular laser product):
• When planning an experiment involving lasers the Local Laser Safety Adviser (LLSA) [Steven Marsden] must be informed using form LS1.

• Permission must be obtained from the LLSA [Steven Marsden] before purchasing or acquiring a new Class 3B or Class 4 laser product.
• All lasers that are new to FBMH biomedical corridor buildings must be registered with the LLSA (Steven Marsden). This includes lasers of any class; the only exceptions being lasers in photocopiers, laser printers, CD/DVD drives and laser pointers.
• All laser products of Class 3B and above must be registered with the University’s Laser Safety Officer (LSO) [Katharine Sullivan] and LLSA (Steven Marsden) using form LS2.
• If the activity that a laser (of class 3B or above) is used for is changed the new laser activity must be registered with the LLSA (Steven Marsden) and the LSO (Katharine Sullivan) using form LS1.
•If any registered laser equipment is to be moved or disposed of then the LLSA (Steven Marsden) must be informed (via form LS2).

• New users of lasers (of Class3B and above) must be registered with the LLSA (Steven Marsden) and the LSO (Katharine Sullivan) using form LS3.

[Although users of Class 3B products further classified as “with exemptions” by the LLSA need only be registered via e-mail].
• Laser supervisors must keep an up to date list of authorised users by the equipment for class 3B and Class 4 laser products.

Induction procedure for new laser users or laser users new to the University of Manchester
• All staff or students who could come into contact with laser radiation of greater than class 3R must follow the following procedure:
(1) Be registered for laser work by their supervisor/principal investigator, who must send their details to the LLSA (Steven Marsden) and LSO (Katharine Sullivan) via form LS3. 
[for users of class 3B systems that are further classified by the LLSA as “with exemptions”: users need only be registered to the LLSA (via e-mail) and a Laser user checklist is not required]
(2) Complete the laser worker checklist found on form LS3
[for core facilities or where there are more than 10 users: the laser user checklist can be incorporated into an equipment user H&S declaration form instead of using the one found on form LS3].

(3) Read the university’s policy for laser safety, the University Laser Safety Manual  and the information provided on the University’s laser safety website. 

(4) Read the laser risk assessment, LSMP workbook (if present) and read and sign the local rules for the laser activity that they will perform.
(5) Undertake training specific to the laser equipment and experiments used.

(6) Discuss with their supervisor any specific safety issues related to the equipment (including which laser safety eyewear to use and specific safety training requirements).

(7) Take an online University of Manchester Laser Safety Awareness Course (THS42e)
You must have completed the Laser Safety course before you are permitted to work on a laser system unsupervised.

(8) Laser users are no longer automatically required to undergo laser worker medical screening with occupational health. During the laser safety training course trainees are encouraged to take an Amsler Grid self-test and if any concerns about their eyesight arises then they are advised to ask occupational health for further screening.
• The online University of Manchester laser safety awareness course (THS42e) must be taken by laser users who are new to the University of Manchester even if they have attended an equivalent course at another institution.

(Existing laser users are reminded that they should take a refresher Laser Safety course once every 5 years).
• The laser tasks must be performed under supervision until the new user is understood to be safe by both parties.
• Laser supervisors and anybody involved in performing laser safety calculations, writing laser documentation or laser alignment must also take the Advanced Laser Safety Course run at the PSI (in addition to the basic online THS42e course). Please ask your LLSA to be put onto the waiting list for this course. 
Risk assessments, local rules and the laser safety management programme (LSMP) workbook

The following applies only to laser products of greater than class 3R. 
New risk assessments, local rules and updated LSMP workbooks must be made for laser activities that are transferred into a different building to take into account the new environment and the different safety measures that are available.
It is the responsibility of the PI or EO in charge of a particular laser product to; 
• Attend an advanced laser safety course at the PSI before writing laser documentation and attempting laser safety calculations [contact the LLSA (Steven Marsden) for details of the next course].
• Write risk assessments for each piece of laser equipment using the specific laser risk assessment forms and send a copy to the LLSA (Steven Marsden) and LSO (Katharine Sullivan) for approval.

Risk assessments must now contain the full laser safety calculations used to determine if laser PPE is necessary and what specification of laser goggles to use including:
· Skin Maximum Permissible Exposure

· Ocular Maximum Permissible Exposure

· Skin irradiance / radiant energy

· Eye irradiance / radiant energy

· Nominal Skin Hazard Distance

· Nominal Ocular Hazard Distance

· Laser PPE calculation to determine L values

· A list of available PPE and there markings.

• Update risk assessments to account for new uses of the laser and send updated copies to the LLSA (Steven Marsden). 
• Write local rules for each laser activity and ensure that users read and sign copies of these rules. Local rules should be based on the laser SOP guidance document.
• Where systems are transferred from other buildings write updated local rules for each laser activity to account for the changes in environment and safety measures present in FBMH. 
• Keep a copy of the yellow LSMP workbook for each piece of laser equipment and ensure that they are present in the laboratory containing the laser.

The LSMP workbook should contain 

- notes on the specific laser application.

- notes on the University of Manchester Laser Safety Management structure and a  

   copy of the University Laser Safety Manual.

-copies of the University and FBMH laser safety policies

- the control measures used to reduce laser risk (including engineering,  

   administrative and personal protective equipment controls).

- local rules (safe operating procedures) for each task to be performed with the  

        laser equipment (including installation and laser alignment).
- copies of all risk assessments associated with the equipment

- copies of any audit reports by the LLSA, LSO or external agencies.

-laser calibration data, results of any tests on the laser equipment, notes on 

  modifications that have led to reclassification of the laser.

-contingency plans in case of an emergency and emergency contact information.

[As an exception, class 3B laser products that are further classified as “with exemptions” do not normally require an LSMP workbook (but will still need a laser risk assessment and local rules].
PIs can not delegate their responsibilities to any member of their research team even if they nominate someone with more hands-on knowledge to look after and perform risk assessments on their laser systems.

It is essential that the presence of laser systems that require a LSMP workbook is made known to all users of the laboratory in which it is located and that these users all follow the procedures for laser workers. It is the PIs responsibility to ensure this and so good communication is required between the laser assessor and the PI.
Rules for the laboratory environment of lasers of greater than class 3R in FBMH
• All laboratories that contain lasers products of greater than class 3R must have 

-Laser warning signage on the laboratory door that states the class of the highest  

 class laser in the room. Similar signage should be present on individual lasers (if 

 possible) or equipment containing a laser.

      -An easily accessible, complete and up to date copy of the yellow LSMP 

        Workbook including a copy of the ULSM 

        (except for 3B systems that are further classified as “with exemptions”).
      -A list of authorised users.

      -A copy of the local rules signed by all lab users.

      -Separate contingency plan sheets in case of an emergency including emergency 

       contact information and laser information sheets. 

• Laboratories where the only lasers present are those that are completely enclosed at all points along the beam path and where the enclosure is interlocked with laser power and will remain so at all times while the laser is in the lab will require only laser safety signage placed on the equipment.
• All laboratories where open beam work is to be performed at anytime must have;

     -Lockable laboratory doors.

     -No windows (except for viewing panels in the lab doors)

     -Solid lab doors or a lightproof blind to cover the door viewing panel when the  

       laser is in use.

     -A ‘Laser on’, ‘Room in use’ or ‘do not enter’ warning light. 
• Only laboratories containing lasers that are used for frequent and prolonged high risk open beam work must have a keypad/swipelock access system for the lab and will be allowed to have;   

      -Laser power interlocked with the lab door.

      -Laser power interlocked with the laser in use warning light.

General rules for the use of lasers of greater than class 3R in the FBMH
• Users performing closed beam work, where the beam is enclosed at all points along its path and the enclosure is interlocked with laser power should work with the laser warning light switched off (except when another open laser beam is in use in the same lab). 
• Before the laser is switched on, users performing frequent and prolonged open 
   beam work who do not have laser power interlocked with the door or laser warning 
   light 
   AND
   users performing rare and temporary open beam work such as laser alignment  

   during the set-up of equipment or rare (up to 4 times a year) realignment of lasers 
   during maintenance, must 
(1) Warn all other lab users in advance of your intentions to use the exposed laser beam.
(2) Switch the laser warning light outside their lab on.

(3) Provide additional laser safety signage (e.g. ‘Do not enter, laser alignment in progress’) on barrier tape that spans the laboratory door.

(4) Cover all windows or door viewing panels.

(5) Wear appropriate laser safety eyewear for the laser that is to be exposed.

(6) Use the minimum laser power setting practicable.

(7) Follow the local rules for the specific laser task at all times.
• If a user’s eye can get within the NOHD of the beam then PPE must be worn!
· The laser PPE case must be labelled with the specific laser for which it is to be used.

· Laser PPE must be CE marked and have appropriate BSN / EN markings.

· The laser PPE must have the correct specification markings and L values for the power and wavelength to be used (as determined by the calculations in the risk assessment).
• Please note that the use of frequent and prolonged open beam work is strongly discouraged as suitable interlocked enclosures can be built to accommodate most laser set-ups and so the use of interlocked enclosures should be considered where practicable. Where open beam work is unavoidable a full written explanation of why this is the case must be submitted to Steven Marsden and Katharine Sullivan.

Work carried out by service engineers
• Service engineers must follow the FBMH and University of Manchester policies as well as their own standard operating procedures while on site.

• Labs should be cleared of all non-essential personnel and warning barriers and alignment signage should be put in place before work begins.

• Service engineers must obtain a laser permit to work before they can start work on site.

 • Service engineers must sign the laser equipment back over to the laser supervisor once work is complete and the equipment must be normally operational and safe to use before they do so.
Laser Safety Inspections

• Before a laser is acquired the LLSA (Steven Marsden) will inspect the proposed laser location to assess the suitability and advise on any necessary modifications. 

• Class 3B and Class 4 laser products will be inspected when they are first commissioned and during routine annual inspections. This will include assessment of:
· Lab and equipment warning signage.

· The condition of the laser equipment and any interlocks.

· The condition and suitability of laser PPE.

· Laser documentation (Laser risk assessments, laser local rules, LSMP workbook material, Laser emergency pro-formas, authorised user lists, laser safety calculations).

· Whether laser users are following the safe operating procedures.
• Class I laser products containing Class 3B or Class 4 laser systems will now also be inspected at least every 2 years. This will be a quick visual inspection of the equipment and a check to make sure that a basic risk assessment is in place.
• Where possible laser safety inspections will be attended by the LLSA (Steven Marsden), Fiona Marriage and an LLSA from another part of the University.

Laser Pointers

• Laser pointers do not need to be registered with the LLSA but they must:

- be of Class 2 or less (and be labelled as such).
- be CE marked (either on the pointer itself or on a separate laser safety data sheet)

    [Note that the CE mark might be in the battery compartment behind the batteries].

• There are some counterfeit laser safety pointers in circulation that have fake labels attached (often but not exclusively these originate from China). Any suspicious laser pointers should be taken to the LLSA (Steven Marsden) for evaluation.

LED Safety

LEDs have recently been taken out of the laser classification system and placed into the safety classification system for lamps. As a result, some older LEDs may still carry warnings that they are ‘Class 3B’ products. 

All LEDs that have no risk group assigned should undergo a risk assessment to calculate the risk group and to decide if enclosure is needed.

The vast majority of LEDs will fall into the lamp risk group 0 (exempt from classification) even if they have been previously categorised as class 3B ‘lasers’.

• RG0 LEDs do not need to be registered with the LLSA.

• A basic risk assessment for RG0 LEDs should state how the classification was calculated and that no further protection methods are necessary.

A few high powered infra red (IR) or UV LEDs might fall into RG1 or RG2 but even these will only need a basic (non-laser) risk assessment.

• RG1 and RG2 LEDs should be enclosed as a precaution but are unlikely to cause any long term damage to the eyes and skin.

• RG1 and RG2 LEDs should be registered with the SLSA (Steven Marsden).

If a LED (or LED array) is found to be RG3 then this should be enclosed wherever possible, used in a suitable laser laboratory and will require the user to wear PPE (appropriate goggles, gloves, lab coat) if the LED emission is accessible.
Contingency plans and contact information in case of an emergency involving laser beam eye exposure

In the event of an accident involving eye exposure to a Class 3B/4  laser beam do the following:

(1) Turn off the power to the laser at the mains.

(2) Inform the LLSA (Steven Marsden, Bioimaging Facility, Smith Building, Ground floor A/B Hub, Ex 51571)

(3) Take the person to the MRI Casualty, Oxford Road Manchester along with a completed emergency laser information pro forma as soon as possible and within 24hrs of the incident. 

(4)  Leave all equipment as it was when the accident happened.

• In nearly all cases where eye exposure to a class 2 or class 3 laser has occurred, there is no permanent damage to the eye. The person exposed may experience pain, strong after images and blurred sight. These symptoms tend to disappear with time.

• It is important that the person does not rub their eye after exposure as this can lead to corneal abrasions.

• Those exposed to the laser beam should not drive to hospital themselves but get a colleague or a taxi to take them.

• Exposure to a class 4 laser (or to diffuse or specular reflections of the beam) can cause permanent damage to the skin and eyes and medical assistance should be sought immediately.

• If you require assistance you should

(1) Use an internal phone to call security on Ext. 69966 (at any time).

(2) State the location and nature of the incident/accident

(3) Request an ambulance to take the casualty to Manchester Royal Infirmary

(4) Take the completed emergency laser information sheet with you.

Laser Product Requirements (2021)
	
	
	· Class I 

· Class II 

· Class 3R

· Any lasers that are always in interlocked enclosures.
	· Class 3B “with exemptions”


	· Class 3B 
· Class 4 

	
	Registration of laser and laser activity with LLSA/LSO
	Y (to LLSA only; via e-mail)
	Y (via forms LS1 and LS2)
	Y (incl. request to perform open beam work; via forms LS1 and LS2)

	
	Laser lab 
	N
	Recommended
	Y

	SIGNAGE
	Laser signage (lab door)
	N
	Y
	Y

	
	Laser Signage (laser product/laser equipment)
	Y
	Y
	Y

	
	Laser Warning Light
	N
	N
	Y

	
	Laser power interlocked to door / warning light
	N
	N
	Optional

	USER TRAINING / SCREENING
	Registration of Laser users with LLSA/LSO
	N
	Y (LLSA only; by e-mail)
	Y (by form LS3)

	
	Laser Safety Awareness Course (THS42e)
	N
	Y (Laser Users)
	Y (All lab users)

	
	Advanced  Laser training in the PSI (calculations, PPE, laser RA, laser alignment)
	N
	Laser Assessors only (alternative specific laser safety training may be needed for all users)
	All laser users who need to perform beam alignment.

	
	Laser Worker Medical Screening
	N
	N
	Y (After self-testing with Amsler Grid)

	DOCUMENTATION
	Laser Worker Checklist (Form LS3)
	N
	N
	Y (facilities can include in declaration form)

	
	Laser Local Rules (incl. list of users)
	N
	Y
	Y

	
	Basic Risk Assessment Only
	Y
	N
	N

	
	Laser Risk Assessment
	N
	Y
	Y

	
	LSMP Workbook
	N
	N
	Y

	
	Emergency Pro-Forma
	N
	Optional
	Y


· The laser class in this table refers to the laser product classification (i.e. the classification of the equipment that incorporates the laser as a whole) and not the class of the laser system (i.e. the class of laser that is emitted from the aperture of the laser head).

· Class 3B laser products with exemptions are those that are legally classified as 3B but where exposure to the open class 3B beam path is highly unlikely (the recommended exemptions are shown in the table but the exact requirements for each laser product should be determined by the risk assessment and must be agreed with the LLSA).

· A suitable ‘laser lab’ is an enclosed lab with a lockable door and no windows (or windows covered with blackout blinds). 
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Laser Safety Management Form LS1
Notification of new laser activity
or significant change in laser activity
	School / Department or Research Institute: 
	

	Location (Room no, floor etc.):
	

	Name of Activity:
	

	Details of activity or changes:
	

	Lasers used (include LabCup reference, serial no, class, power/energy, wavelength etc.):
	

	Authorised users: 
	

	Completed by:
	

	Date
	


Signature:

	Principle Investigator / Research Supervisor
	


Laser Safety Management Form LS2
Notification of new/newly acquired laser or laser for disposal

	School / Department or Research Institute 
	

	Location (Room no, floor etc.):
	

	Name of Activity:
	

	Laser Manufacturer
	

	Laser Model (Type and S/N)
	

	Active Medium
	

	Details of Laser (power/energy, wavelength, laser system class, laser product class etc.):
	

	Details of Control Methods
	

	Authorised users:
	

	Completed by:
	

	Date
	


Signature:

	Principle Investigator / Research Supervisor
	



Laser Safety Management Form LS3

Laser user induction and training checklist

	Laser User Name:
	

	School/Department/Institute:
	

	Person(s) responsible for training:
	

	Supervisor/Line manager:
	

	Lasers to be used (including laser class, type and location):
	


It is essential that the checklist below is completed before the user is permitted to use the laser
	Task
	Date
	Signed by Laser User
	Signed by Principal Investigator  / Research Supervisor

	Booked or attended Laser Safety Training session
	
	
	

	Read and understood laboratory risk assessments, and standard operating procedures/Schemes of work.
	
	
	

	Introduced to the laser equipment used and discussed any specific safety issues.
	
	
	

	Explained laser safety eyewear selection and limitations (if appropriate)
	
	
	

	Demonstrated standard experimental tasks
	
	
	

	Performed tasks under supervision until understood and considered safe by both parties
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