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PURPOSE
To assure that euthanasia will be performed humanely and will adhere to American Veterinary Medical Association “AVMA Guidelines on Euthanasia” and the NIH Animal Research Advisory Committee (ARAC) Guidelines.

GENERAL
Euthanasia is the act of inducing humane death in an animal without pain or distress.  The Guide For The Care And Use Of Laboratory Animals states that euthanasia should follow current guidelines established by the American Veterinary Medical Association (AVMA).  Euthanasia techniques should result in rapid unconsciousness followed by cardio-respiratory arrest and ultimate loss of brain function.  Euthanasia of animals can only be authorized by the Animal Care Services Veterinarians or the Principle Investigator. Only animals approved for euthanasia via CO2 during IACUC protocol review are to be euthanized using the CO2 chamber.  All euthanasia procedures are to be performed by experienced and properly trained personnel. Whenever possible, other animals should not be present when euthanasia is performed, especially euthanasia of the same species.  This is particularly important when vocalization or release of pheromones may occur during induction of unconsciousness. Animals must be double bagged in bags appropriate for disposal after death has been verified by a secondary means, such as cervical dislocation, decapitation, or exsanguination. The only acceptable source of CO2 for euthanasia is via a compressed gas cylinder. Carbon dioxide generated by other methods is unacceptable. If the CO2 tank is not working or pressure is low please notify Animal Care Technician in your area, an Animal Care Manager at 545-2342 or 577-1729 or the Animal Care office 545-0668
IMPORTANT REMINDER: If you have questions or need training in the safe use of the CO2 chamber, please contact an Animal Care Manager at 545-2342 or 577-1729 or the Animal Care office 545-0668
Using the CO2 Chamber:

Only one cage of animals should be brought into the euthanasia area at one time. If you have multiple cages of rodents to euthanize, leave all but one cage outside the room until you are ready for them. Animals should never be in visual or audible contact with others being euthanized.

Safety

Before using the chamber alert others to your whereabouts and your planned time of return. Should you experience light-headedness at any time while using the CO2 chamber, leave the area and seek immediate assistance. Be sure to turn off the CO2 tank whenever it is not in use and always double check that the tank is turned off before leaving the room.
CO2 ASPHYXIA
1. Carbon Dioxide (CO2) is not an acceptable method for the euthanasia of neonatal mice and rats less than fourteen (14) days of age. These animals are resistant to the effects of CO2. Acceptable methods for animals less than fourteen days of age include a lethal injection of an approved chemical agent or narcotization with isoflurane followed by cervical dislocation or decapitation.

2. When fetuses are not required for study, the method chosen for euthanasia of a pregnant mother should ensure cerebral anoxia to the fetus and minimally disturb the uterine milieu to minimize fetal arousal. A recommended method for euthanasia of the mother is CO2 exposure followed by cervical dislocation. 

3. Use of CO2 euthanasia in species other than rodents must be approved by the University of Massachusetts Animal Care Services Attending Veterinarian and the IACUC.
4. ANIMALS BEING EUTHANIZED WITH CO2 SHALL BE CONTINUOUSLY MONITORED THROUGHOUT THE PROCEDURE.
5. Animals should never be euthanized within a plastic bag or non-rigid chamber.

6. This procedure shall be performed in a CO2 chamber or other suitable container (e.g., home cage, bell jar).  Whenever possible, animals should be euthanized in their home cage. 
7. Never group animals in unfamiliar or incompatible groups for euthanasia and never overcrowd the CO2 chamber. Do not create excessive noise or cage vibration. These simple steps help to create a non-stressful environment for euthanasia.

8. Species must be separated for euthanasia. 

9. Placing live animals in with recently deceased animals is prohibited. 

10. In order to control the inflow of CO2 gas into the euthanasia chamber or cage, compressed CO2 gas from cylinders equipped with flow meters or Preset Flow System (PFS) is the only approved source of carbon dioxide for euthanasia.

11. Sudden exposure of conscious animals to high concentrations of carbon dioxide has been shown to be distressful. Therefore, without pre-charging the euthanasia chamber, introduce 100% carbon dioxide at a rate of 30% – 70% of the chamber volume per minute.
a. Flow Meter Procedures:

i. For a standard mouse cage (7L), use a flow rate between 2.5-4.0 liters per minute.
ii. For a standard rat cage (20L), use a flow rate between 6.0-9.0 liters per minute.
iii. After the animals become unconscious, the flow rate can be increased to minimize the time to death.   The CO2 flow should be maintained for at least 1 minute after apparent clinical death (no signs of movement or respiratory activity). Animals should be left in the container until clinical death has been ensured.
b. Preset Flow System (PFS) Procedures:

i. Assure connection of PFS to proper CO2 supply source and turn on CO2 supply.
ii. For a standard mouse cage (5L), connect the BLUE tubing of the housing cage lid to the appropriate quick connect (BLUE) on the (PFS).
iii. For a standard rat cage (20L), connect the RED tubing of the housing cage lid to the appropriate quick connect (RED) on the (PFS).
iv. After the animals become unconscious, the CO2 flow should be maintained for at least 1 minute after apparent clinical death (no signs of movement or respiratory activity). Animals should be left in the container until clinical death has been ensured.
v. To discontinue flow, simple disconnect the quick connect from PFS.
12. Prior to removing animals from the chamber/cage, observe each rodent for the following:

a. Absence of breathing or movement. 

b. Presence of a faded eye color.
c. If both of the signs listed above are observed, then remove the animal from the chamber and check each animal for a palpable heartbeat. Decapitation, cervical dislocation, or bilateral thoracotomy is required to ensure that death has occurred.  (Note: Thoracotomy is not by itself an approved method of euthanasia, but is often used to create a pneumothorax and ensure death following euthanasia by an approved method).
13. Disposal of any carcass or parts (all animals) that are not immediately incinerated or otherwise disposed requires: 

a. Placing the carcass (or parts) in a plastic bag; and 

b. Labeling the bag with the date of euthanasia, the PIs name, and the person who performed the euthanasia. 
c. Documentation on ACS CO2 Euthanasia Log in Procedure Room: See Attachment
MAINTENANCE OF ANESTHESIA/EUTHANASIA CHAMBERS
1. Chambers shall be cleaned following each use; however, the cleaning of thermoplastics is best accomplished with soap and warm water.  Soap and water will protect the plastic from crazing, which are fine cracks close to the surface.  Crazing severely reduces the optical qualities and the strength of the plastic.

2. DO NOT USE abrasive compounds to clean plastic as they will scratch the surfaces.

3. DO NOT USE alcohol to clean the plastic as it will cause the plastic to crack or craze.

4. DO NOT USE methylene chloride, bleach, ether or acetone on plastic as it will cause discoloration, crazing and/or cracking and in some cases will cause the joints to separate.
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