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	SAFE OPERATING PROCEDURE:

FREEZE DRYERS v2

	
	

	LOCATION DETAILS

	School/Branch: School of Molecular & Biomedical Science

	SAFE OPERATING PROCEDURE DETAILS

	
Using Freeze Dryers (Dynavac – Room 4.52)

	Date Prepared: 3/12/2001 
Reviewed: 09/11/2009


	PREPARED BY: Name, position, & Signature (insert names of supervisor, HSO, subject matter expert)

	
Tony Richardson – School Safety Coordinator
Reviewed by Kate Dixon – School Health & Safety Officer


	Signature:
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	RISK ASSESSMENT

	
Has a risk assessment been completed and all other environmental considerations been made?

YES

	
See risk assessment dated:

09/11/2009
	
Risk Rating:
        Low
        Medium
        High
        Very High

	RISKS IDENTIFIED

	· Extreme temperatures
· Chemical/hazardous substance/microbiological exposure

· Electricity

· Broken/sharp glass

	SAFETY PRECAUTIONS

	The following control measures MUST be adhered to:

· All users MUST be trained in safe operating procedures before using the equipment
· PPE must be worn at all times

· Solvents – The -50C cold trap is all that prevents the evaporating solvent from reaching the pump and possibly causing damage.  Approval from Tony Richardson or Chris Cursaro is needed before any solvent or other water may be used with this machine.

	PERSONAL PROTECTIVE EQUIPMENT REQUIRED

	The following PPE must be worn at all times:

· Lab Coat
· Safety glasses

· Gloves

	SAFE OPERATING PROCEDURE

	SMALL SAMPLES
1. Enter your name and the date and time into the log book before starting the machine.

2. Place 0.2ml of sample into sterile, cotton wool plugged ampoules and push the plug ¾ down the ampule.
3. Close the drain valve and turn on the refrigeration.  

4. When the temperature is about -35C, close the pump shut off valve and turn on the vacuum pump to warn up. The machine is ready to start when the temperature drops to -50C.

5. Position large manifold with all taps closed.

6. Place centrifuge power unit in place and connect leads.  Check that centrifuge is correctly installed and connected.

7. Place the samples in the centrifuge (normal rules for balancing centrifuges apply).

8. Place lid on manifold.

9. Start the centrifuge and open the pump shut off valve.  Stop the centrifuge after 10 minutes or when the vacuum reaches 1x10-1  torr (whichever is the shortest time).  Note: 1 torr = 10-1 mbar.
10. Leave to dry – approximately 4 hours.
11. After drying, close the pump shut off valve and release the drain valve (leave the pump on).
12. Remove the samples from the centrifuge and constrict the ampoules.
13. Remove the large manifold and replace it with the 48-place ampule manifold with the manifold shut off valve closed.
14. Close the drain valve and open the pump shut off valve.
15. Place the ampoules on the manifold and open the manifold shut off valve.
16. When the vacuum reaches 6 x 10-2 or better, seal off the ampoules.
17. Release drain valve, close pump shut off valve.
18. Run pump on light ballast for 30 minutes then open pump shut off valve and turn off pump.
19. Thaw, drain and dry trap.
20. Complete the log book.
LARGE SAMPLES
1. Enter your name and the date and time into the log book before starting the machine.

2. Place 0.2ml of sample into sterile, cotton wool plugged ampoules and push the plug ¾ down the ampule.
3. Close the drain valve and turn on the refrigeration.  

4. When the temperature is about -35C, close the pump shut off valve and turn on the vacuum pump to warn up. The machine is ready to start when the temperature drops to -50C.

5. Position large manifold with all taps closed and lid in place.

6. When temperature is -50C or lower, close the drain valve and open the pump shut off valve.

7. Pre-freeze the samples at -70C, attach to manifolds and open the tap.

8. Allow the samples to dry.  Note:  While the samples are drying, frost will form on the sample flask.  If this does not happen, there is a problem.

9. When your samples are dry, close the tap and relieve the vacuum in the sample flask and remove it/them from the drier.

10. When all flasks are removed, release the drain valve and close pump shut off.

11. Run pump on light ballast for 30 mins per 100ml of sample dried then open pump shut off valve and turn off pump.

12. Thaw, drain and dry trap.

13. Complete the log book.



	OTHER INFORMATION

	· Ballasting – most vacuum pumps have a ballast system that can be used to allow some air to pass through the oil in the pump.  This evaporates any solvent (e.g. water) from the oil.  The ballast adjusting knob is usually beside the suction input; you will need a demonstration on how to use it.  Ballasting is usually only needed for drying larger samples.
· Ballasting Procedure – When your samples are first attached, a small amount of ballast should be set and held until the samples are almost dry.  When the samples are about 90% dry, shut off the ballast.  After the run is complete, close the pump shut off valve and set the pump to a medium ballast; run the pump for 30 to 40 minutes for each 100mls of sample dried.

· Sample size and preparation – Small samples (e.g. bacterial cultures): These should not be more than 0.2ml per ampule and total 40mls or less.  Large samples: Total volume that can be dried in one run is 1000mls.  The sample volume in any one flask must be one-fifth the volume of the flask or smaller.  Before being attached to the machine, the samples must be pre frozen, as a “shell” at -70C in an ethanol dry ice bath.

	ADMINISTRATION

	Note: This Safe Operating Procedure must be reviewed :


a) after any accident, incident or near miss;

b) when training new staff;

c) if adopted by new work group;

d) if equipment, substances or processes change; or

e) within 5 years of date of issue.


	SOP Freeze Dryers:  Version 2
Date of First Issue: 03/12/2001
	Prepared by: Tony Richardson
Date of last review: 09/11/2009, Reviewed by: Kate Dixon
	Page 1
Date of next review: 09/11/2014



