Department of Veterinary Medicine
SOP / Risk Assessment: Handling Liquid Nitrogen / Cryogenic Storage

DO NOT handle liquid nitrogen or cryogenic equipment unless you have been trained by an experienced person. The level of hazard is comparable with that of boiling water and can lead to serious tissue injury or even death by asphyxiation.   
This SOP covers the handling of liquid nitrogen and sample storage within the cryogenic facility. If you remove liquid nitrogen to other areas this must be risk assessed separately.

Assessment of Hazard:
Hazardous substance – Liquid nitrogen

Nature of the hazard: 
                                                                                                     very low temperature liquid. Can cause tissue damage (e.g. skin. eyes, mucosae)     liquid phase storage of samples can cause explosion of the vial on warming                                               - vapourisation can cause oxygen depletion. 

Likelihood of hazard occurring:
Damage to skin upon contact with liquid N2 or prolonged exposure to vapors is very likely unless adequate protective equipment is used. Similarly, damage to eyes is likely.                    

Samples removed from liquid phase storage are likely to explode if rapidly warmed. 

Oxygen depletion in the cryogenic facility is very unlikely if the ventilation is maintained.

Prevention of hazard:

On entry to the facility, check that the ventilation fan turns on automatically and that the ventilation panels in the doors are not obstructed. Do not handle liquid nitrogen if the fan is not working – Call Paul Tonks on extension 50473 or Workshop (37657).
Insulated gloves are provided in the Cryogenic Facility and must be used for all handling of samples and cryogenic equipment.

Samples should be stored in vapour phase if possible.

Face/eyes protection is available and must be worn before opening any vessels containing liquid N2 in case of explosion or accidental splashing. 

The vial should be removed from the nitrogen and quickly transferred to a polystyrene box with a lid that would contain any explosion. Any liquid nitrogen inside the vial will slowly evaporate as the vial warms.







Action if the hazard occurs:
In case of tissue damage or explosion injury, contact a first aider and get medical attention. If oxygen depletion or a liquid nitrogen leak is suspected, do not enter the facility– seek assistance.
Handling of Liquid Nitrogen
Always wear the insulated gloves. If there is no liquid nitrogen in the two 25L dewars, insert the filling pipe and slowly turn on the tap. Gas and liquid may be ejected from the top of the dewar as it cools. To fill a small vacuum flask, put the flask on the floor and pour from the 25L dewar slowly to allow the flask to cool down. The vacuum flask should have a loose fitting lid or pressure release valve to prevent explosion. Domestic type vacuum flasks are not suitable as they will implode on filling. If you need more than 1 litre of liquid nitrogen for a procedure in the Department, an oxygen monitor must be used.

Transport of Liquid Nitrogen
Liquid nitrogen is generally unsuitable for shipping of frozen samples, and most carriers will refuse to take it. Dry Ice or a “dry shipper” are suitable alternatives. Liquid nitrogen should not be transported by road in the same compartment as the driver or passengers of a vehicle.

Within the Department, small volumes (less than 1 litre) may be carried in a suitable vacuum flask. Extra care should be taken to avoid spillage in confined spaces such as stairwells and lifts. The working area should be well ventilated and well organised to avoid knocking over the vacuum flask. DO NOT STORE LIQUID NITROGEN IN CONFINED SPACES SUCH AS A COLD ROOM. Any unused liquid nitrogen should be left to boil off in a secure well ventilated area. Gloves and eye protection must be worn at all times. 
I have read and understood this SOP 

Name…………………………………………Signature……………………………………………………

I have been trained in the use of liquid nitrogen and cryogenic storage

Name…………………………………………Signature……………………………………………………

Trainer…………………………………….…Signature……………………………………………………

Date……………………………………………

Physiology of Asphyxiation
Large leaks of nitrogen may produce local oxygen deficient atmospheres that will result in asphyxia if breathed. This is especially true in confined spaces. Atmospheres containing less than 18% oxygen are potentially dangerous and entry into atmospheres containing less than 20% is not recommended.

Asphyxia due to oxygen deficiency (anoxia) is often rapid with no prior warning to the victim. A general indication of what is liable to happen in oxygen deficient atmospheres is given below but it should be appreciated that the reactions of some individuals may be very different from those shown.

Sudden asphyxia. In sudden and acute asphyxia, such as that from inhalation of a gas containing practically no oxygen, unconsciousness is immediate. The person falls as if struck down by a blow on the head and may die in a few minutes, unless immediate remedial action is taken.

Gradual asphyxia. Degrees of asphyxia will occur when the atmosphere contains less than 20.9% oxygen by volume.

	Oxygen Content (vol. %)
	Effects and symptoms (at atmospheric pressure)

	21 - 18
	No discernible symptoms can be detected by the individual

	18 - 11
	Reduction of physical and intellectual performance without the individual being aware. Ill temper easily aroused. Rapid fatigue on exertion.

	11 - 8
	RISK OF DEATH BELOW 11%
Possibility of fainting without prior warning. Loss of ability to move vigorously or at all. Inability to walk, stand or crawl is often first warning and it comes too late. 

	8 - 6
	Fainting occurs after short time. Resuscitation possible if carried out immediately

	6 – 0
	Fainting almost immediate, followed by painless death.

Brain damage likely, even if rescued


If any of the following symptoms appear in situations where asphyxia is possible: i) Rapid and gasping breath. ii) Rapid fatigue. iii) Nausea. iv) Vomiting v) Collapse or inability to move. vi) Unusual behaviour. Immediately move the affected person to the open air. Keep victim warm and rested. Call an ambulance. Apply artificial respiration if necessary

However, attempts to rescue affected persons from confined spaces or where oxygen deficient atmospheres may be present should only be made by those trained in the use of breathing apparatus and confined space entry procedures. The Fire Brigade should be called in all instances where a trapped person requires rescue.
