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1.0
Purpose:

This procedure describes the stepwise standard operation for using the Freeze Drier.

2.0
Scope:

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

3.0 Definitions:

3.1 Condenser Chamber and Accessory Flange:  The condenser chamber is a thin-walled cylinder with a dish-shaped bottom in the middle of the instrument. The accessory flange is a large diameter flat circular plate located immediately above the chamber. A large opening in the center of the accessory flange provides easy inspection, cleaning and defrosting of the condenser chamber.
3.2 Drying Accessories: There are various drying accessories for holding containers of samples. The drying accessory to use depends upon the sample containers used i.e., flask, tray, vial, ampule, tube or specimen. See the Instruction Manual for the suggested drying accessory.
3.3 Manifold Accessory: The manifold accessory refers to a wide range of drying accessories used to freeze dry bulk materials in flasks.
3.4 Condenser Extension Tube: The condenser extension tube is found inside the condenser chamber and is connected to the vacuum pumping pipeline. This tubing is necessary to prevent the formation of ice in the vacuum pump connection.

4.0
Responsibility:

4.1 It is the responsibility of all students, staff and researchers to ensure they receive proper hands-on training by someone previously trained on the Freeze Drier.

4.2 It is the responsibility of all students, staff and researchers to operate the Freeze Drier 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 including your name and date when 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 making sure that the instrument is safe and ready for the next user.

4.6 It is the responsibility of the user to leave the area clean and tidy.

5.0 Related Documents:

5.1 Tray Drying Accessories Instruction Manual
5.2 Flask Drying Accessory Manual
5.3 Isolation Valve Accessories Instruction Manual
5.4 Oil Mist Filters Instruction Manual
5.5 Adjustable Gas Ballast Oil Drain Kit for Pumps Instruction Manual
5.6 High Performance Vacuum Pumps Instruction Manual
6.0 Equipment:

· Personal protective equipment including gloves, lab coat, closed toed shoes.

· Container for draining water from the condenser chamber at end of run.

7.0
Action/Decision-making Framework:

____________________________________________________________________________
	PROCEDURE

STEPS
	WORK INSTRUCTIONS
	RATIONALE

	7.1 Pre-use Inspection


	· Ensure the condenser is dry and free of water.

· Turn the drain valve fully counterclockwise to open the valve.

· If acidic or corrosive products have been processed, flush the condenser chamber and drain outlet with water.
	To remove any water left in the bottom of the condenser chamber.



	
	· Ensure the accessory flange is clean.
	The accessory flange must be clean to get a good vacuum seal

	
	· Confirm that both the vacuum pump and the freeze drier are properly connected to the interconnecting vacuum tubing.
	

	
	· Select a suitable drying accessory for the product. Check the sealing ring for damage and that it is clean. If damaged, fit a new sealing ring.

· The accessory ring should not need lubricating.
	

	
	    Ensure the instrument has power and that all the cords are connected properly and are in good working order.
	

	
	    Freeze samples before using instrument.
	

	7.2 Instrument Operation
	· Sign the log book and include date.

· Turn the main switch on.

· The displays on the control panel will illuminate if there is power.

· Press the “Fridge” button.

· Leave the instrument on until the temperature on the display is -45(C or lower.

· Wait an additional 10 minutes before operating.


	Pre-cooling the drier

	
	· Never engage the vacuum pump when water is present in the Condenser Chamber.
· Fit the drying accessory to the drier accessory flange. The weight of the drying accessory should be sufficient to produce an air-tight seal under vacuum conditions.

· Add the frozen samples to the drying accessory.

· Turn on the Vacuum Pump Oil Filter.

· Press on the “Pump” button that is on the control panel at the front of the instrument. If the pump doesn’t come on, activate the “on” button that is located on the pump.

· The temperature should fall to -45(C within a few minutes. If this does not happen the drier is overloaded. Reduce the amount of sample in the freeze drying system.

· If the pressure doesn’t drop there is a vacuum leak in the system. Check that the drain valve is fully closed and that all seals are clean.

· If drying a number of flasks, attach one flask, then evacuate the flask until the pressure falls to 1 mbar or less. Then attach and evacuate the remaining flasks the same way.

· If using the heating accessory, switch on only when the pressure is 1 mbar or less (when the green light on the vacuum progress bar is illuminated).

· Record in the log book the temperature and pressure reached for your drying run.


	Drying Sample(s)

· This will introduce water into the vacuum pump which will cause significant damage to the pump.

	
	· If using a manifold accessory, do not admit air into the instrument through the drain valve until all flasks have been removed.

· If using a manifold accessory, use the manifold valves to vent each flask. Remove and seal each flask.
· Turn the vacuum pump off by pressing the “Pump” button.
· If using accessories other than the manifold accessory, slowly open the drain valve to admit air into the system.

· Remove the samples when the pressure on the pressure gauge reaches atmospheric pressure (Hpr).
· Turn the refrigeration system off by pressing the “Fridge” button.

	Shut Down of Freeze Drier
· The flasks may fall off of the manifold.

	
	· Do not touch any part of the condenser chamber during or immediately after the cooling process.

· Do not pour water at a temperature greater than 50(C into the condenser chamber when it is cold.

· Remove the drying accessory from the accessory flange.

· Close the drain valve.

· Leave the freeze drier switched off to defrost. This can take up to 36 hrs. Alternatively, warm water (max temp 50(C) can be poured into the condenser chamber to speed up the defrosting process. This last method is best if the instrument is to be used again immediately. 

· When the ice has melted, fully open the drain valve and allow the water to drain out of the condenser chamber into a collection container.

· Remove the condenser extension tube. Clean and dry both the extension tube and the inside of the condenser chamber.

· Re-fit the condenser extension tube.


	Defrosting the instrument
· The condenser chamber is at a very low temperature and may cause tissue damage.

· Putting hot water into a cold condenser may result in a dangerous rise in pressure in the refrigeration system.




8.0
Documentation:     
8.1 You must sign the log book each time the machine is used. Please document any problems you encounter.

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

9.0
References:
 Instruction Manual
10.0 Developed By in Consultation With:

Jane Ann Smith (Research Technician)
Carol Lavery (CGT Lab Manager)

FHSc. Safety Office
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