
 

 

Revised 2-1-20 
 

GUIDELINES FOR THE USE OF CARBON DIOXIDE FOR  
EUTHANASIA OF RODENTS – 2020 

 
Exposure to excess carbon dioxide (CO2) is a common and acceptable euthanasia agent for small 
laboratory animals when properly administered by trained individuals.  The 2020 version of the 
AVMA Guidelines for Euthanasia of Animals (https://www.avma.org/sites/default/files/2020-
01/2020-Euthanasia-Final-1-17-20.pdf) contains a significant change in CO2 use for euthanizing 
rodents.   The new guidelines mandate a CO2 gas flow rate that is 30-70% of the cage volume per 
minute to ensure a more humane death for mice and rats.  The CO2 must be supplied in a precisely 
regulated and purified form without contaminants or adulterants from a commercially supplied 
cylinder or tank and an appropriate pressure-reducing regulator and flow meter or equivalent 
equipment must be used. 
 
Important Considerations: 
 

• All individuals responsible for administering CO2 euthanasia must be appropriately trained 
and qualified and must adhere to IACUC-approved protocols and institutional policies. 

• Compressed CO2 in cylinders is the only recommended source of carbon dioxide.  Dry ice 
as the source of CO2 or the use of pre-filled chambers are not acceptable.  Either USP 
Grade A (medical) or Grade B (industrial) carbon dioxide are acceptable as they provide a 
minimum purity for carbon dioxide of 99.0% 

• A pressure-reducing regulator and controlled flow rate meter must be used in administering 
CO2. 

• As far as possible, animals should be euthanized in their home cages but not in the animal 
housing room.  The euthanasia chamber should allow animals to be readily visualized. 

• If a home cage cannot be used, the CO2 euthanasia chamber can be used but must be 
cleaned -  between each use and at the end of the day - to remove debris or pheromones 
expressed during the previous euthanasia session.  Alternatively, a new/unused cage could 
be used. 

• Chambers must not be overcrowded. In this regard, it is important to also consider that 
mixing unfamiliar or incompatible animals of the same species in the same container may 
be distressful; different species must never be mixed. 

• Expected time to unconsciousness is usually within 1 minute.  Observe the animals for lack 
of respiration and faded eye color, and maintain CO2 flow for a minimum of 1 minute after 
respirations cease.  If unconsciousness has not occurred within 2 minutes, the chamber fill 
rate should be checked. The system should also be examined for a defective flow meter, 
absence of CO2 supply, and/or other leaks.  

• A secondary, physical means of confirming death MUST be used after CO2 euthanasia to 
prevent unintended recovery of the animal. Thoracotomy, decapitation or cervical 
dislocation are among the acceptable methods to ensure death after CO2 euthanasia. 

• Neonates (up to 10 days of age) are extremely resistant to the hypoxia-inducing effects of 
CO2 and thus this type of euthanasia is not recommended for neonates.. Please refer to 
specific IACUC Guidelines for the Euthanasia of Rodent Neonates and Fetuses. 

 
Flow Rate Specifics: 
 
The BRF has several Euthanex® CO2 euthanasia systems that are available for use.   Any use of  
CO2 euthanasia in PI lab areas outside the main vivarium must be approved by the IACUC in 
protocols and a comparable regulated flow system must be used.  Instructions for use of the 
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Euthanex® CO2 system are posted next to each of the BRF systems along with the flow meter 
rates (calculated for the size of housing cages used in the BRF) needed to achieve the proper CO2 
levels in the new guidelines:   
 

• For mice in microisolator cages, initial flow meter should be set at 2-5 liters per minute.    
• For rats in conventional size caging the initial flow meter rate should be 5.5-12 liters per 

minute  
• For rats in larger caging (guinea pig sized) the animals must be moved to a clean smaller 

cage prior to euthanasia.  
• These rates are maintained until unconsciousness has been induced and can be increased 

thereafter to facilitate a quicker time-to-death.   
 
Reporting Noncompliance: 
 
Unintended recovery of animals after apparent death from CO2 (e.g., in necropsy coolers or 
freezers) is a documentable issue. Investigators are reminded that such incidents constitute serious 
noncompliance with the PHS Policy and serious deviation from the provisions of the Guide for the 
Care and Use of Laboratory Animals. As such, the IACUC, through the Institutional Official, 
would be required to promptly provide OLAW with a full explanation of the circumstances and 
actions taken.  Please avoid such events by ensuring death with a secondary method prior to 
disposing of all animal carcasses. 
 
  


