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1.0

Purpose:

This procedure outlines the steps to be used in operating the GammaCell 3000 for irradiating mice.

2.0
Scope:

This procedure applies to all students, staff and researchers using the facility who use the GammaCell 3000.

3.0
Definitions:

Irradiation: The use of high-energy radiation from x-rays, gamma rays, neutrons, and other sources to kill cancer cells and shrink tumors. Radiation may come from a machine outside the body (external-beam radiation therapy) or from materials called radioisotopes. 
Radiation: is a very broad term that includes radio waves, microwaves, ultra-violet light and x-rays. Ionizing radiation is radiation with sufficient energy to remove electrons from atoms when it passes through a material, causing the atoms to become electrically charged. The presence of such ions in living tissues can disrupt normal biological processes. Just as excessive exposure to other forms of radiation can do harm, excessive exposure may result in sickness or death.

GammaCell 3000: MDS Nordion self-contained irradiator which is ideal for low-dose isotope-based research, using a sealed source of Caesium 137. The two types of ionizing radiation emitted by the decay of unstable atoms of caesium 137 are Beta and Gamma radiation. The encapsulation of the caesium 137 in the Gammacell prevents the Beta radiation from reaching the sample. However the Gamma radiation emitted by the caesium 137 is very penetrating and does reach the sample. Gamma radiation is composed of electromagnetic waves that travel much like light, x-rays or microwaves. It is important to recognize that when your sample receives radiation, no transfer of radioactive material takes place so your sample does not become radioactive. It is also important to know that the user is protected through the use of the steel-encased lead shield that reduces the radiation levels to acceptable levels for those working around the unit.
Caesium-137 is water-soluble and extremely toxic in minute amounts. Once released into the environment, it remains present for many years as its radiological half-life is 30.23 years. It can cause cancer 10, 20 or 30 years from the time of ingestion, inhalation or absorption if sufficient material enters the body.
4.0
Responsibility:

4.1 It is the responsibility of all students, staff and researchers to ensure they receive proper hands-on training by site master before using the GammaCell 3000.

4.2 It is the responsibility of all students, staff and researchers to operate the GammaCell 3000 according to the procedures enclosed in this document.

4.3 It is the responsibility of the USER to report any damage or malfunction of this equipment to the emergency contact person listed.  You are required to leave a note on the equipment describing the problem and including your name and date the problem occurred. 

4.4 It is the responsibility of the user to do a pre-use inspection of the instrument before operation. 

4.5 It is the responsibility of the user to do a post-use inspection of the instrument after operation to make sure that the instrument is safe and ready for the next user.

5.0
Related Policies/Procedures:
· MSDS sheets

· Animal procedures 

6.0
Equipment:
· GammaCell 3000

· Personal protective equipment (see local requirements)
· key
· canister & containers
· Endpoint form

· Septra (antibiotic for lethal radiation only) 

______________________________________________________________________
7.0 Action/Decision-making Framework:

	PROCEDURE

STEPS
	WORK INSTRUCTIONS
	RATIONALE

	7.1 Pre-use inspection


	Before each use you must ensure that the 

instrument has power and that all cords are 

connected properly and are in good working 

order. The GammaCell should be turned off after every use, and the key must be returned after each use. 

	Ensure that the instrument is safe to use.

	7.2  Operating the Instrument


	This procedure is described as a general procedure for lethal irradiation of mice. The specific experimental settings will vary from experiment to experiment.

1. Sign out the key.

2. The unit is located in a lab room. This is an ultra-clean room, and anyone using this room must adhere to the guidelines set out.
3. Start your mice on Septra the week before irradiation (6.25 mL/bottle). Be sure to shake the Septra well and change the Septra/water at least twice a week.
4. Clean the containers for the mice with Mikroquat before using (be sure to wipe dry because Mikroquat will break down the plastic).
5. Insert the key, and turn clockwise to turn power on. 
6. Enter operator ID and password when prompted, then press #2 for options and then #1 for timer; enter desired time and press start. 
NOTE: you have to enter your user ID and password each time
7. Place two mice into the container and put the container in the canister. You can stack the containers, but mice can only be in the bottom and top containers (not the middle). The radiation is not evenly distributed, so if your mice are in the middle they will not receive the same dose as the mice in the other positions.
8. Place the canister into the unit, and make sure that the canister is squarely on the turntable. It is essential that the mice revolve unencumbered to achieve even radiation. If you start the machine without the canister in place, the machine will shut off and an error message will appear. The only way to reset the machine is to remove the fuse for a minute (Call the emergency contact; do not try to do this yourself).
9. Close the door to the chamber; the canister will move into the irradiation position.  If the canister is revolving properly, a green light will flash on the left hand side of the display.  If the canister is not revolving properly, the light will be red.
10. At the end of the cycle, the canister will return to the loading position and the material can be retrieved.
NOTE: The device has a rechargeable 12V battery on-board.  Should the general power go out during use, the battery will be activated immediately allowing the user to complete the cycle.  The battery power should not be used under normal conditions because it only has a limited charge.  When the general power is restored, the user should ensure that the power lamp (green light, upper right hand side of the display) is on.

There is a back-up timer on the display (black LCD).  Should the main illuminated display fail, the black LCD can be used as a back-up timer.  To stop the machine manually, press the stop button.


	Protocol in place to make sure equipment is operated properly. 



	7.3  Post-use inspection
	Return the key and containers to the lab, and ensure the machine is ready for the next user. 
Your mice should be monitored daily and an Endpoint form must be filled out daily. Don’t forget the Endpoint tags for all of your cages and special water tags while they are on Septra.

	Equipment is clean and ready for the next person to use.

	7.4  Cleaning
	 You must wash the containers and canister after every use with Mikroquat and then hot water.

	

	7.5 Troubleshooting
	To determine the length of exposure you need to use the “Decay of Cesium Source” Chart.

	

	7.6  Safety


	A dosimeter placed at the back of the Gammacell 3000 will be monitored by Health Physics.

	


8.0
Documentation:

You must sign the log book after each use; please include any problems you encountered.

You must sign the training sheet after reading all training documentation. 

9.0
References:
I. Gammacell 3000 Elan User’s Manual
II. McMaster Risk Management Manual
10.0 
Developed By in Consultation With:


Robin Parsons (Research Technician)


Carol Lavery (CGT. Lab Manager)


FHSc. Safety Office

