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1. Introduction 

This document sets out Northern Devon Healthcare NHS Trust’s guidelines and safe 
operative procedure for the safe transportation, storage, handling and use of liquid 
nitrogen. 

Nitrogen is an inert gas at room temperature. When stored under pressure and in its 
liquid form it has a boiling point of –196 degrees C. It is used as a cryogen in the 
treatment of certain skin problems. Cryogenic liquids are used to freeze human 
tissues and is capable of inflicting serious, permanent injury if splashed onto skin or 
in the eyes. 

In its gaseous state, nitrogen is an oxygen depleter and if released into poorly 
ventilated areas is an asphyxiant. One litre of liquid nitrogen will expand into 684 
litres’ of nitrogen gas, which does not support life.  Nitrogen is odourless, colourless 
and tasteless, and may produce asphyxia without any sensation or prior warning. 
Therefore any leakage of nitrogen gas or liquid in a confined space such as a room, 
passenger or service lift or vehicle must be regarded as very hazardous. 

2. Purpose 

The following general principles can be applied in order to improve the: 
 

 Safe handling and storage of Liquid Nitrogen. 

 Knowledge and awareness of the hazards inherent in handling Liquid Nitrogen in 
accordance with best practice guidance. 

 
This guideline applies to all clinics, services and departments (such as but not limited 
to: Pathology Labs, GUM and Dermatology Clinics) where liquid nitrogen is in use and 
must be adhered to.   

3. Definitions 

3.1. Dewar  

A bulk container in which Liquid Nitrogen is stored on site. Typically this will be a 
wheeled insulated container, containing 40 litres of Liquid Nitrogen though other 
sizes may be in use. 

3.2. Cryac Gun    

A smaller container (typically one litre) used in clinics to dispense Liquid Nitrogen. 

http://en.wikipedia.org/wiki/Asphyxia
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4. General Principles of Storage and Handling of Liquid Nitrogen 

Liquid Nitrogen Dewars (containers) must be stored in secure well-ventilated areas 
not accessible to the public.   

Decanting of Liquid Nitrogen into smaller cryac guns or similar containers is not to be 
undertaken by anyone who has not had the proper training. 

Appropriate personal protective clothing is to be worn by anyone decanting Liquid 
Nitrogen from the Dewar to the Cryac Guns. This includes face protection such as 
goggles or visor, gloves and closed toe shoes. Gloves should be made from a suitable 
material such as leather, which will not absorb spilled Liquid Nitrogen or trap it 
against the skin.  Sleeves should cover the end of the gloves.  

Gauntlet gloves could potentially create issues should there be any likelihood of 
liquid dripping inside the cuff and becoming trapped next to the skin.  

4.1  Storage of Liquid Nitrogen 

Liquid Nitrogen storage vessels must be sited in a secure well-ventilated area and 
must not be accessible to patients, the public or any unauthorised persons.  
Appropriate safety hazard notices must be displayed and first aid treatment relating 
to cryogenic burns must be available. (See Appendices 1 and 2)  

The design of all cryogenic storage vessels allows the limited venting of a small 
amount of the nitrogen gas into the atmosphere. This is not a hazard in a well 
ventilated area. 

Cryogenic storage vessels must conform to the standards required by design 
regulations and must not be tampered with.  

4.2  Bulk Dewars 

Liquid Nitrogen is typically stored in a 40 litre non-pressurised ‘Dewar’, although 
other sizes of Dewar may be in use. Dewars must be stored in a well-ventilated, 
locked metal cage or equal and approved design.  Storage areas should ideally be 
outside, for example within the medical gases storage cages outside community 
hospitals. Where this is not possible, a storage area must be agreed with the Health 
& Safety Manager and Fire and Security Advisor.   Storage areas must be below 50°C.  

Prior to refilling of the Dewar the vessel should be checked for any signs of damage.   

The Dewar is filled by a trained employee of the medical gas supplier as required and 
he / she is responsible for the safety of self and others whilst carrying out the 
procedure. 
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4.3 Hazards associated with the use of Liquid Nitrogen 
 

4.3.1 Cold burns, frostbite burns  

 
Cold and frostbite burns can occur from direct contact or contact with items cooled 
by Liquid Nitrogen.  The liquid can freeze human flesh very rapidly.  Delicate tissue 
such as eyes can be damaged by exposure which would not necessarily affect skin. 

Skin can freeze and adhere to Liquid Nitrogen cooled surfaces causing tearing on 
removal.  

4.3.2 Splashes to exposed skin and eyes   

 
Contact through splashing or ejection at high velocity of Liquid Nitrogen could occur 
should part of Dewar fail or through formation of an ice plug and subsequent 
ejection of the plug at high velocity.  Risk of impact damage from ejecting plug and 
freeze burns from splashes to exposed skin or eyes. 
 

4.3.3 Asphyxiation in confined spaces  

 
Liquid nitrogen rapidly vaporises to gas with about 700 times the liquid volume.  By 
displacing air in a confined space such as a passenger / service lift or motor vehicle 
the gas may kill by asphyxiation.  When oxygen concentration in the air is low a 
person may become unconscious without warning symptoms. 
 

4.3.4 Effect of cold on lungs  

 
Short duration exposure to gas produces discomfort in breathing, prolonged 
inhalation of vapour or cold gas can produce serious effects on the lungs. 
 

4.3.5 Embrittlement of materials  

 

Liquid spillages can cause embrittlement of structural materials such as concrete. 
 
Soft materials such as rubber and plastics become brittle when cooled by Liquid 
Nitrogen and may shatter unexpectedly. 
 

4.3.6 Manual handling risks  

 
Avoid twisting and poor posture whilst decanting from Dewar into flask or smaller 
vessel and apply the principles of best practice (manual handling risk assessment) 
whilst carrying a flask or smaller vessel.  
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4.3.7 Slip and trip risk  

 
Whilst gaining access to Dewars stored in external cages.  There are slip and trip risks 
including the build up of litter, spillages and obstructions.  Risks are increased during 
winter months (snow and ice) and other adverse weather events.   
 
Whilst carrying de-canted liquid nitrogen in smaller vessels within premises there are 
slip and trip risks that may be encountered.  These include the build up of litter, 
clutter, trailing cables, contractors and their equipment and tools, spills, members of 
the public present, children and pushchairs and floor cleaning activities.   
 
Staff are advised to be aware of conditions and take appropriate measures to reduce 
risk, for example select footwear that affords sufficient support, grip and slip 
resistance; and ensure pathways are properly maintained and free of trip or slip 
hazards such as wet leaves and moss. 

 

4.3.8 Lone Working   
 
Consider the location of liquid nitrogen Dewars and / or where liquid nitrogen is 
decanted.   Should any authorised person accessing the area have an 
incident/accident, assess any risks associated with incidents that could occur out of 
sight or earshot of others.  Risks associated with such a scenario include those 
associated with potential delays in response to assist or even the realisation that 
someone is missing. 
 
The Trust’s Lone Working Policy provides further information on the management of 
lone working risks. 
 
For Departments, Services and front line staff tasked with de-canting, handling and 
transportation of Liquid Nitrogen where lone working cannot be avoided, it is 
essential that a full lone working risk assessment is completed.  Advice support and 
guidance can be provided by the Trusts Health and Safety Manager. 

4.4 Handling of Liquid Nitrogen 

1. Only personnel employed by the Trust (and / or approved and authorised partnered 
organisation / contractor) who have been properly trained in safely handling Liquid 
Nitrogen are permitted to decant from the Dewar to the smaller vessels (e.g. Cryac 
guns) used in the clinical setting.  Staff must use the correct procedure as outlined in 
section 5. Managers responsible for the service using liquid nitrogen are responsible 
for ensuring that all appropriate staff have been instructed in this procedure and for 
keeping a record of this in individual personnel files. 

 

2. Maintain equipment in a safe condition. If damage is noted the procedure should be 
halted immediately until the equipment has been checked by the supplier. 

 

http://ndht.ndevon.swest.nhs.uk/lone-working-policy/
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3. All personnel must wear appropriate personal protection equipment when decanting 
Liquid Nitrogen from the Dewar to the Cryac Guns. This includes face protection such 
as goggles or visor, gloves and closed toe shoes. Gloves should be made from a 
suitable material such as leather, which will not absorb spilled liquid nitrogen or trap 
it against the skin.  Sleeves should cover the end of the gloves. Consider risks 
associated with gauntlet gloves should there be a risk of liquid dripping inside the 
cuff and being trapped next to the skin. 

 
4. The clinic in which the Cryac Gun is being used should be well ventilated, for 

example making maximum use of natural ventilation by opening a window. 
 

5. When not in use the Cryac Gun should be stored in the foam stand provided or a 
similar container to prevent it being knocked over and causing a potential spillage. 

 

6. Hazard notices (Appendix 1) should be displayed and first aid instructions (Appendix 
2) should be available in the room where the Cryac Gun is being used. 

 

7. When treatments have been completed any Liquid Nitrogen remaining in the Cryac 
Gun must be left to disperse naturally and the room must continue to be well 
ventilated. 

 

8. Anyone with access to the room should be aware that there may be Liquid Nitrogen 
in the room and must be aware that the room should remain ventilated whilst they 
are working there. 

 

9. If there is a need to transport a Liquid Nitrogen Dewar in a lift, it should not be 
accompanied by a member of staff due to the nature of a lift being an unventilated 
confined space. The dewar can be ‘met’ and unloaded at its’ destination. 

 

10. Trust employees are advised not to transport Liquid Nitrogen in motor vehicles.  If 
this is necessary, contact the Health & Safety Manager for guidance in advance. 

5. Procedure for Decanting Liquid Nitrogen into a Cryac Gun 

The following table provides an example procedure for decanting liquid nitrogen. 

1 Take protective clothing to be worn 
when decanting Liquid Nitrogen and 
returning Cryac Gun to consulting 
room: 

 

a. Face protection, goggles/visor 
b. Protective gloves 
c. Leather shoes covering whole of 

 

 

Purpose 

 

To prevent eyes/face from splashes 
causing cryogenic burns. 

To prevent potential cryogenic burns to 
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foot, i.e. not sandals                                    
d. Suitable clothing i.e. trousers 

without turn ups and long sleeved 
top. 
Waterproof jacket 

NB If there is any Liquid Nitrogen 
remaining in Cryac Gun prior to 
refilling then protective clothing must 
be worn to transport the gun from 
consulting room to cage. 

 

hands from contact with Liquid Nitrogen 
or cold equipment. 

To prevent potential cryogenic burns to 
feet and damage from heavy objects. 

To offer some protection from potential 
cryogenic burns. 

 

 

2 Unscrew top from Cryac Gun. 
Place top on a shelf or table. 

To prevent the need to bend down to 
ground level to pick top up after 
inevitable venting of nitrogen gas. During 
the filling process. 

 

3 Hold main body of Cryac Gun with 
dispensing nozzle of dewar inside. 

To minimise disturbance to Liquid 
Nitrogen.  

To minimise seepage of gas. 

TO PREVENT SPILLAGE OF LIQUID NITROGEN 
DRIPPING FROM DISPENSING NOZZLE.  

4 Allow main body of Cryac Gun to fill to 
maximum of 75%. 

To comply with manufacturers guidelines 
on safe usage of Cryac Gun. 

 

5 Remove withdrawal device slowly 
from Cryac Gun. 

 

To minimise disturbance of Liquid 
Nitrogen. 

To minimise risk to personnel of 
cryogenic burns. 

To protect withdrawal device. 

6 

 

Screw lid to main body of Cryac Gun, 
finger tight only. 

 

 

To maintain safety and prevent spillage. 

To comply with manufacturers 
guidelines. 

To prevent liquid nitrogen being 
inadvertently dispensed. 

7 Continue to wear protective clothing 
whilst transporting Liquid Nitrogen to 
consulting room. 

 

To minimise potential risk of cryogenic 
burns to any persons present. 

 

8 All staff handling Liquid Nitrogen and To ensure staff are competent in 
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equipment used in the storage of 
Liquid Nitrogen must have been 
instructed in the handling procedures 
and must have knowledge of actions 
to be taken should a spillage or a 
cryogenic burn occur (see Appendix 2) 

 

handling procedures. 

To be able to deal effectively should a 
spillage or a cryogenic burn occur. 

9 Personnel who may use a room when 
there is residual Liquid Nitrogen in 
Cryac Gun should be advised to leave 
window open whilst working in the 
room. 

 

To ensure that staff are aware of 
potentially hazardous material. 

To reduce risk of asphyxia. 

6. Emergency Procedures  

In event of any significant leak of nitrogen gas or liquid the Fire Service must be 
called as fire-fighters are the only persons likely to be suitably trained and equipped 
to deal with the hazards involved.  The Fire Service must be advised that a nitrogen 
gas leak has occurred. Incidents must be reported in accordance with the Incident 
Management Policy. 

An example of a significant event would be a fault with the bulk storage Dewar such 
as a rupture causing uncontrolled release of gas. 

For First aid advice, see Appendix 2   

6.1. Spillages  

If a spill should take place, staff should take into account: 

 Who may be affected by the spill  

 The means of raising the alarm  

 Possible escape routes  

 The means of isolating the supply of Liquid Nitrogen, especially if supplied 
from a bulk tank  

 The means of preventing access to the area until the oxygen content returns 
to normal 

 The possibility of Liquid Nitrogen affecting other areas (e.g. by penetrating 
floors, or by accumulating in ducts).  

Should a significant incident occur, attempts at rescue by poorly equipped and 
untrained rescuers are likely to lead to more casualties. Rescue should not be 
attempted if this is likely to put the rescuers in danger (such attempts have led to 

http://ndht.ndevon.swest.nhs.uk/incident-management-and-investigation-policy/
http://ndht.ndevon.swest.nhs.uk/incident-management-and-investigation-policy/
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deaths or casualties amongst rescuers). Instead, the supply of Liquid Nitrogen must 
be isolated and attempts must be made to ventilate the area (e.g. by opening 
external doors and windows, but without entering the oxygen-deficient 
atmosphere).  

The Fire Service must be called as fire-fighters are the only persons likely to be 
suitably trained and equipped for such rescues. 

7. Fire Safety Precautions 

For Sites, Services and Departments that store liquid nitrogen, the local fire risk 
assessment must be reviewed to reflect the amount, use of liquid nitrogen and 
locations of the: 
 

 Bulk Dewar storage containers; and  

 Treatment rooms and / or locations where the cryo-flasks are kept. 
 
Any significant findings as a result of the fire risk assessment must be addressed as 
part of the department’s on-going management plan.  The local evacuation plan 
must also note the action and/or precautions to take in the event of a spillage.   
 
Signage must be displayed to identify where liquid nitrogen is located.   
 
Advice and support concerning fire safety precautions can be provided by the Trust’s 
Fire and Security Advisor. 

8. Education and Training 

Responsibility for education and training lies with Workforce Development.  Where 
training is required an application to workforce development should be made where 
training will be commissioned to meet the learning needs.  Competencies will be 
assessed and written confirmation issued. 
 
Concerning safe handling, use and storage of liquid nitrogen, practical training, 
support and advice can be provided by the suppliers (i.e. BOC). Staff should contact 
the Health & Safety Manager/LSMS for advice in the first instance. 

9. Consultation, Approval, Review and Archiving Processes 

The author consulted with all relevant stakeholders. Please refer to the Document 
Control Report. 

Final approval was given by the Health and Safety Committee.  Date of approval is 
noted on the document control sheet. 
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The guidelines will be reviewed every three years. The author will be responsible for 
ensuring the guidelines are reviewed and revisions approved by the Health and 
Safety Committee in accordance with the Document Control Report.  

All versions of these guidelines will be archived within the Corporate Governance 
policy archive. 

Any revisions to the final document will be recorded on the Document Control 
Report.  
  
To obtain a copy of the archived guidelines, contact should be made with the 
Compliance Team, Corporate Governance / policy author. 

10. Monitoring Compliance and Effectiveness 

Monitoring of implementation, effectiveness and compliance with these guidelines 
will be the responsibility of the Lead Clinician of the Service or Department. 
Monitoring of incidents reported in accordance with the Trust Incident Management 
Policy will also be the responsibility of the manager of the Service or Department. 

Incidents reported in accordance with the Incident Management Policy are reviewed 
by the Compliance Team, Corporate Governance and presented at the COSHH 
Working Group and / or the Medical Gas Committee.  

11. References 

 The Safe Use of Liquid Nitrogen Dewars up to 50 litres.  Code of Practice 30 (CP30).  
British Compressed Gases Association.  

 BOC Liquid Nitrogen information including access to Safety Data Sheet available from 
BOC website 

 Cryogenic Gas Risks.  BOC website. 

 Liquid Nitrogen from BOC Healthcare.  Product and Service Guide. Version 01.13.12 

 Safety Data Sheet.  Nitrogen, refrigerated, liquid.  Version 1.2 issued 16.01.13, last 
revised date 29.06.15.  SDS No: 000010021831.  Issued by BOC. 

  

http://ndht.ndevon.swest.nhs.uk/incident-management-and-investigation-policy/
http://www.bcga.co.uk/pages/index.cfm?page_id=72
http://www.boconline.co.uk/en/products-and-supply/liquefied-industrial-gases/liquid-nitrogen/liquid-nitrogen.html
http://www.boconline.co.uk/en/sheq/safety-data-sheets/index.html
http://www.boconline.co.uk/en/sheq/gas-safety/gas-risks/cryogenic-gas-risks/cryogenic-gas-risks.html
http://www.bochealthcare.co.uk/internet.lh.lh.gbr/en/images/Liquid%20Nitrogen%20brochure409_74606.pdf
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APPENDIX 1 

Example of signage to indicate storage of Liquid Nitrogen 

 

 

 

NB. The contact number indicated in the example photo may vary subject to location and 
revisions from supplier. 
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APPENDIX 2  

Liquid Nitrogen First Aid Measures 

4. General 
 

4.1. Description of first aid measures 
 
Inhalation:  In high concentrations may cause asphyxiation. Symptoms may include loss of 
mobility/consciousness. Victim may not be aware of asphyxiation. Remove victim 
to uncontaminated area wearing self-contained breathing apparatus. Keep victim 
warm and rested. Call a doctor. Apply artificial respiration if breathing stopped. 
 
Eye contact:  Rinse the eye with water immediately. Remove contact lenses, if present and 
easy to do. Continue rinsing. Flush thoroughly with water for at least 15 minutes. 
Get immediate medical assistance. If medical assistance is not immediately 
available, flush an additional 15 minutes. 
 
Skin Contact:  Contact with evaporating liquid may cause frostbite or freezing of skin. If 
clothing is saturated with the liquid and adhering to the skin then the area should be 
thawed with lukewarm water prior to removing the clothing.  
 
Ingestion:  Ingestion is not considered a potential route of exposure. 
 

4.2 Most important symptoms and effects, both acute and delayed 
 
Respiratory arrest.  Contact with liquefied gas can cause damage (frostbite) due to rapid 
evaporative cooling. 
 

4.3 Indication of immediate medical attention and special treatment  
 
Hazards:  Respiratory arrest. Contact with liquefied gas can cause damage (frostbite) due to 
rapid evaporative cooling. 
 
Treatment: Thaw frosted parts with lukewarm water. Do not rub affected area. Get 
immediate medical advice/attention. 
 
Seek further medical advice and assistance.  
 
Source of First Aid Information: Section 4, BOC Safety Data Sheet: Nitrogen, refrigerated, liquid. 
Issue Date 16.01.2013, Version 1.3.  Last Revised Date 20.11.2015. 

 


