Example general risk assessment and Standard Operating Procedure for use of a cryostat (Issued by the FBMH Compliance and Risk Office). This risk assessment and the associated standard operating procedure must be modified to reflect actual work and the model of cryostat before use. 
– Delete these statements once risk assessment has been adapted and modified to reflect your procedures. 


	Date: (1)


	Assessed by: (2)


	Checked / Validated* by: (3)


	Location: (4)


	Assessment ref no: (5)


	Review date: (6)



	Task / premises: (7)

Use of cryostat.

Other documentation that should be read in conjunction with this form:
· Safe Operating Procedure: Cryostat use (as attached)
· First aid procedures 
· Accident / Incident Reporting procedures
· Any relevant COSHH SSRA & BioCOSHH Risk Assessments
· Biosafety Questionnaire
· Waste disposal and disinfection procedures: Risk assessment and SOP
· Liquid Nitrogen Risk Assessment 




	Activity (8)
	Hazard (9)
	Who might be harmed and how (10)
	Existing measures to control risk (11)
	Risk rating (12)
	Result (13)

	Sectioning in a
Cryostat chamber at temperature range of -1°C to -40°C
Cryostat specimen head temperature range of -1°C to -50°C

	Untrained, inexperienced or sporadic users of cryostat. 

	User, serious cuts. 
	All staff and students are fully trained in all aspects of the usage of this equipment and the samples they are working with. 
Training records MUST be kept locally. 
Users that are inexperienced and or sporadic users must be supervised by a competent user. 
Those not using this equipment for longer than 6 months must undergo refresher training. 
Undergraduates are supervised at all times. 

Cut resistant gloves are worn whilst working with this equipment. They meet a minimum standard as follows:  lightweight industrial gloves offering barehanded-like comfort, and must comply with the following standards:  
EN ISO 21420:2020 
EN338:2016 XX4XB   

An example of an effective glove, as recommended by experienced users is: Ansell HyFlex® 11-318 

Nitrile gloves are worn over the top of the glove as per COSHH / BioCOSHH risk assessment. 

Howie neck lab coats are also worn. 

	Low
	A 

	

	Machine parts driving a frozen tissue across sharp blades. 



	User: serious cuts.  

User – exposure to biological agents if samples are unfixed. 
	All users are fully trained and supervised until considered to be competent. 

All users are trained in the first aid procedures relating to cuts and serious cuts, have access to a first aid box and access to a first aider. 

Cut resistant gloves must be worn whilst working with this equipment. They meet a minimum standard as follows:  lightweight industrial gloves offering barehanded-like comfort, and must comply with the following standards:  
EN ISO 21420:2020 
EN338:2016 XX4XB   

An example of an effective glove, as recommended by experienced users is: Ansell HyFlex® 11-318 

Nitrile gloves are worn over the top of the cut resistant gloves as per COSHH / BioCOSHH risk assessment. 

Howie neck lab coats are also worn.

Lone working with a cryostat is strictly prohibited.  
Working with a cryostat out of normal working hours is strictly prohibited. 
 
The standard operating procedure for use is adhered to.

	Low
	A

	
	Cleaning a sectioning blade. 
	 
	A brush or a specific tool is used to clean the blade. Never a thin piece of blue roll or fingers. 
When working with unfixed samples the BioCOSHH risk assessment and associated emergency procedures are followed.  

	
	

	
	Picking sections onto a slide 
	
	Sections are moved from the edge of the blade to the bottom right hand corner of the feed plate with a fine tip paint brush. 

	
	

	

	Cold chamber temperature 
	User – risk of frost burns. 
	All users are strongly encouraged to complete the FBMH Blackboard Health and Safety module on treatment of cryogenic burns. 

Chamber temperature may be as low as -35oC. When working at lower end temperatures the cut resistant gloves serve as minimal extra thermal protection. But it is advisable to take regular breaks and NEVER touch chamber with bare hands. 
	Low
	A 

	Attaching/removing specimen from cryostat


	Sharp blade
	User: serious cuts, user unable to get help in a timely fashion.  

User – exposure to biological agents if samples are unfixed.
	All users are trained in the first aid procedures relating to cuts and serious cuts, have access to a first aid box and access to a first aider. 

Cut resistant gloves must be worn whilst working with this equipment. They meet a minimum standard as follows:  lightweight industrial gloves offering barehanded-like comfort, and must comply with the following standards:  
EN ISO 21420:2020 
EN338:2016 XX4XB   

An example of an effective glove, as recommended by experienced users is: Ansell HyFlex® 11-318 

Nitrile gloves are worn over the top of the cut resistant gloves as per COSHH / BioCOSHH risk assessment. 

Howie neck lab coats are also worn.

Lone working with a cryostat is strictly prohibited.  
Working with a cryostat out of normal working hours is strictly prohibited. 

The users ensure the hand wheel brake is used to lock the chuck when attaching or removing the specimen disk.
The blade guard or anti-roll plate is always put in place before the blade removed.
	Low
	A 

	
Removing specimen from specimen disc

	

	
	
One hand is used to trim excess frozen OCT off the side of the specimen disk.
Tissue is not forcefully remove tissue from specimen disc, it is placed on the heat sink until the bottom to melts.
A blunt scalpel is used to gently lift tissue off the specimen disk.
	
	

	
Changing disposable blades
 

	
	
	
The hand wheel is locked before replacing or putting in a new blade.
The blade guard or anti-roll plate is put in in place before removing the blade.
The blade ejector is used to push blade out.
The bottom of a paint brush is used to slide blade into place.
Blade and unwanted slides in a sharps bin.
	
	

	Using the cryostat. 

	Cryostat mechanical failure
 
	User – being trapped or injured if there is a failure. 
	All cryostats are regularly inspected and maintained as per manufacturers’ recommendations. 

Users are strongly encouraged to visually inspect all equipment before use and report any damage. 

	Low
	A 

	Attaching cryostat to power supply


	Electricity 
	User – electric shock 
	All equipment is annually PAT tested. 
Users are strongly encouraged to visually inspect all equipment before use and report any damage. 
All sockets are RCD protected. 

	Low
	A 

	Defrosting / cleaning cryostat 

	Sharp blade 
	User – serious cuts
	All users are trained in the first aid procedures relating to cuts and serious cuts, have access to a first aid box and access to a first aider. 

Cut resistant gloves must be worn whilst working with this equipment. They meet a minimum standard as follows:  lightweight industrial gloves offering barehanded-like comfort, and must comply with the following standards:  
EN ISO 21420:2020 
EN338:2016 XX4XB    


Before cleaning blade and/or blade holder are removed to minimise risk of cuts.  

	Low 
	A 

	
	Cold chamber temperatures

	User – frost burns 
	The cryostat chamber is allowed to come up to room temperature before defrosting / cleaning. 
	
	

	
	Contaminated equipment

	User – potential exposure to biological agents. 
	A Howie neck lab coat and nitrile gloves are worn while cleaning. 

Cryostat chamber and microtome are be wiped down with Leica’s cryofect (on a blue paper towel (or equivalent) – never sprayed).

The microtome parts are wiped down with an appropriate solvent in a fume hood and completely dry before re-assembly. 
	
	

	
	Lifting/dropping heavy equipment

	User – manual handling injuries. 
	Surfaces are wiped down before use to minimise risk of slipping. 
	
	

	Disinfecting cryostat and microtome. 


	UVC 
	User – can cause minor burns and redness to skin. 
	Sliding window is closed before UVC is activated.
	Low
	A 

	Prolonged use of cryostat. 



	Poor ergonomics, loss of concentration. 
	User – muscular skeletal injury / serious cuts. 
	An ergonomic chair at the correct height is used. 

Users take regular breaks and are strongly discouraged from all day use. 
	Low
	A




	Action plan (14)

	Ref No
	Further action required
	Action by whom
	Action by when
	Done

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	














Result  :  T = trivial, A = adequately controlled, N = not adequately controlled, action required, U = unknown risk

University risk assessment form.
Revised March 2015
STANDARD OPERATING PROCEDURE – USE OF CRYOSTATS 

KNOWN OR EXPECTED HAZARDS WITH THIS ACTIVITY:

· Microtome blades and single sided razor blades.
· Machine parts which drive a block of prepared frozen tissue across a very sharp blade.
· Coming into contact with razor sharp blade while changing blades, specimen discs or during section cutting.
· Unfixed samples which will contain viable biological agents / biohazard.
· Disinfecting procedures / COSHH substances.

IMPORTANT PRECUATIONS 
· Never use the cryostat unless you are fully trained or are undergoing training and being closely supervised. 
· Undergraduates must always be supervised by a competent user after their initial training.
· If you haven’t used a cryostat for a period of 6 months or more, you must undertake refresher training before use. 
· Training records must be kept. 
· Always use a brush to clean blades, NOT your fingers. 
· Do not pick up blades that are on a flat surface with fingers, use the magnet at the bottom of the Leica brushes. 
· If you are planning to work with a known hazard as identified in the BioCOSHH risk assessment you must inform the relevant people and undertake a risk assessment before proceeding. 

PERSONAL PROTECTIVE EQUIPMENT REQUIRED:
· Cut resistant gloves must be worn whilst working with this equipment. They meet a minimum standard as follows:  lightweight industrial gloves offering barehanded-like comfort, and must comply with the following standards:  
EN ISO 21420:2020 
EN338:2016 XX4XB    
· A pair of EN374 nitrile gloves over the top of the cut resistant gloves. 
· A Howie neck lab coat
· Tie back long hair, tuck headscarves into lab coat.  

THIS EQUIPMENT MUST NOT BE USED:
· On a lone working basis
· Outside normal working hours (08:00 am– 18:00 pm Monday to Friday)
· By undergraduates on their own! They must be supervised by a competent user. 
· By untrained staff and students. 

BIOHAZARD:
· All fresh, partially fixed, and fixed tissues may contain viable pathogens. Wear nitrile gloves over cut resistant gloves, discard unwanted tissue in biohazard bins, dispose of used slides and blades into sharps bins. Decontaminate instruments and bench with in accordance with requirements of relevant BioCOSHH Risk Assessment after use (typically wiping down with cryofect and activating the UVC disinfection).



REAGENTS:
O.C.T. Compound
RNase ZAP
Cryofect and Absolute ethanol

SETTING UP
· Set the cryostat chamber temperature and the specimen head temperature (this will vary depending on the tissue you are cutting from -15°C to -30°C).
· Cryostat chamber temperature should be 1 or 2 degrees lower than the specimen head temperature.
· Remove tissue from the dry ice and place it into the cryostat chamber to allow it to equilibrate with the cryostat temperature.
· Put O.C.T. gel on specimen disk and place on the Peltier element to quick freeze. Set tissue on partially set O.C.T. gel, then place heat extractor on specimen and allow OCT to fully set.
· Ensure hand wheel is locked then check that the specimen head is positioned centrally (default position) before mounting specimen disk.
· Press the double arrow to rapidly retract the specimen head away from the blade holder to its home position.

TO REPLACE A BLADE:
· Put blade guard in place and unclamp blade holder.
· Using the blade ejector push out blade and dispose safely in disposal cavity of new blades or sharps bin.
· Gently slide new blade onto the shoulder of the blade holder.
· Make sure the new blade is level by pushing it into place with the bottom of a brush (DO NOT USE YOUR FINGERS).
· Do not damage the edge of the new blade. The paint brush should only touch the corners of the blade.

SECTIONING/TRIMMING
· Slide blade holder to one end to start using one edge of the blade working your way across.
· Select trim mode on the control panel by pressing the trim/section key.
· Alter the thickness on the control panel using + or- key.
· Press the double arrows pointing down to rapidly advance the specimen head towards the blade.
· Press the single arrow pointing downwards when the tissue is close to the blade and keep adjusting till it slightly touches the blade.
· Take off blade guard.
· Unlock hand wheel to rotate and trim down till tissue is fully exposed within the O.C.T.
· Select section mode on the control panel by pressing the Trim/section key.
· Turn the hand wheel 3-5 times to polish the surface of the tissue.
· Slide blade holder to “unused” part of the blade, place anti-roll plate and adjust and start taking sections.
· 
PUTTING SECTIONS ON A SLIDE
· Use a paint brush to unroll tissue section.
· Move tissue to the bottom right hand corner of the blade holder (or pressure plate).
· Support slide with left finger and place on section. Section should be picked from the top closer the frosted end of the slide working your way down the slide.

TO CLEAN THE BLADE: USE A BRUSH – NOT YOUR FINGERS
· Brush from the pressure plate towards the blade edge not across the blade or you will damage the edge of the blade and the brush.
· Decontaminate the blade and blade holder, if necessary, by cleaning with Leica’s cryofect (if doing RNA work use RNase ZAP).

WASTE DISPOSAL
· Use the yellow 'Sharps' container to dispose of scalpel blade and unwanted or broken slides.

BLOCK STORAGE:
· Remove specimen disk and place on heat extractor.
· Using a blunt scalpel remove tissue and wrap in aluminium foil.
· Place in a labelled zip bag and store in -80°C freezer.
· Wash specimen disk and leave in glass dish.


RESPONSIBILITIES
· [bookmark: _GoBack]It is the responsibility of the Principal Investigator / lone manager to ensure that all relevant personnel have been trained in this procedure and have read and signed the relevant risk assessments. 
· It is the responsibility of all trained personnel to follow this procedure as demonstrated during their training and to leave the working area in a safe and clean condition after use. 
· It is the responsibility of all cryostat users to report any known faults, defects or unsafe conditions in connection with the microtome in accordance with local rules, to alert P.I. and to stop using the microtome until safe working conditions can be resumed.   


