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1. Scope
This SOP describes the optimal operation of the refrigerator –  achieved through proper installation and maintenance (defrosting and cleaning) – and relates to equipment in an infectious area of the laboratory.
2. Definitions and abbreviations
°C:
degrees Celsius

NA:
not applicable
UPS:
uninterrupted power supply.
3. Personnel qualifications 

3.1 Medical fitness

In accordance with national laws and practices, arrangements should be made for  appropriate health surveillance of TB laboratory workers:

· before enrolment in the TB laboratory;

· at regular intervals thereafter, annually or bi-annually;

· after any biohazard incident;

· at the onset of TB symptoms.

Ideally, individual medical records shall be kept for up to 10 years following the end of occupational exposure.
Laboratory workers should be educated about the symptoms of TB and provided with ready access to free medical care if symptoms arise.
Confidential HIV counselling and testing should be offered to laboratory workers. Options for reassignment of HIV-positive or immuno-suppressed individuals away from the high-risk areas of the TB laboratory should be considered.
All cases of disease or death identified in accordance with national laws and/or practice as resulting from occupational exposure to biological agents shall be notified to the competent authority.

3.2 Basic education and training

Basic education and training must be given on the following topics:

· potential risks to health (symptoms of TB disease and transmission);

· precautions to be taken to minimize aerosol formation and prevent exposure;

· hygiene requirements;

· wearing and use of protective equipment and clothing;

· handling of potentially infectious materials;

· laboratory design, including airflow conditions;

· prevention of incidents and steps to be taken by workers in the case of incidents (biohazard incidents, chemical, electrical and fire hazards);

· good laboratory practice and good microbiological techniques;

· organization of work flow;
· waste handling;
· use of equipment (operation, identification of malfunctions, maintenance).
The training shall be:

· given before a staff member takes his/her post;

· strictly supervised;

· adapted to take account of new or changed conditions; and

· repeated periodically, preferably every year.

4. Procedure
4.1 Principle

The refrigerator is intended for ensuring an environment for material that requires preservation at 2–8 °C.
This equipment can be placed in a clean area of the laboratory or in an infectious area. 

4.2 Samples
4.2.1  Refrigerator placed in a clean area of the laboratory
Culture media prepared for use.
Antibiotics that require cold storage at 2–8 °C, preferably in a desiccator.
Reagents/solutions to be stored at 2–8 °C.
Never store flammable solutions in a refrigerator that is not approved and certified for this purpose. 

4.2.2 Refrigerator placed in an infectious area of the laboratory
Specimens and mycobacterial cultures.
Use separate freezers for clean and infectious materials.

4.3 Equipment and materials

The refrigerator should be installed and operated in accordance with the specific manufacturer’s manual. Specifically:

· After transportation, leave the refrigerator in the upright position for some hours before connecting it to the electricity supply.
· Do not install the refrigerator close to heat sources.

· Locate the refrigerator in a dry, well-ventilated area.

· Ensure that the refrigerator is placed on a level surface.
· To prevent loss of valuable cultures, chemicals, etc. in case of a power failure, the refrigerator should ideally be connected to a suitable UPS system.
4.4 Reagents and solutions
Disinfectant solution
4.5 Procedure for cleaning and defrosting 

4.5.1  Defrosting
Identify an adequate volume of available space in another refrigerator to store materials during the defrosting procedure. Ensure that materials kept in the refrigerator are clearly marked. Mycobacterial cultures stored in the refrigerator may stand at room temperature with no loss of viability.
Switch the refrigerator off and disconnect it from the electrical supply. Open the refrigerator door and leave it open.
Note: Turning the thermostat to “0” does not switch the power off.

Open the refrigerator door and leave it open.

Remove the drain cap (if there is one) from the low temperature compartment,.
Place a container under the drain hole to catch the melted ice.

Never use sharp tools to chip the ice off during the defrosting process.
Sponge up any melted ice.
4.5.2  Cleaning
Once all the ice has melted, clean the interior of the refrigerator with a disinfectant solution (see SOP on disinfectants).

Replace the drain cap, if necessary.
Clean the outside of the refrigerator with a cleaning solution, and dry with a soft cloth.

Reconnect the refrigerator to the electricity supply and switch it on.


Replace the refrigerator contents once the temperature has reached 2–8 °C.


Do not overcrowd.
The whole process should be complete in a few hours.
4.6 Reading and reporting
Use a record form to keep a daily record of the refrigerator temperature (Annex 1).
Record the regular maintenance of the refrigerator on a maintenance logbook (Annex 2).
4.7 Maintenance
4.7.1  Daily

Check the compressor for any unusual sound and for overheating.

4.7.2  Monthly

Clean the filters and screens of the ventilator system with a brush or vacuum cleaner.
4.7.3  Every six months

Defrost the refrigerator as described in section 4.5.1 
Clean the condenser coils and fan with a brush or vacuum cleaner.
Check the compressor for any unusual sound and for overheating. 
Repairs should be performed only by a qualified service technician.

4.8 Waste management

Refrigerator contents may be disposed of only with the prior consent of the laboratory manager.

Details of disposal must be noted in the refrigerator logbook (Annex 2). 
Contaminated materials must be autoclaved before disposal.

5. Related documents
Manufacturer’s manual, specific to each refrigerator. 

Basics of quality assurance for intermediate and peripheral laboratories, 2nd ed. Cairo, WHO Regional Office for the Eastern Mediterranean, 2002.
Maintenance and repair of laboratory, diagnostic imaging and hospital equipment. Geneva, World Health Organization, 1994.
Maintenance manual for laboratory equipment, 2nd ed. Geneva, World Health Organization, 2008 (available at www.who.int/entity/diagnostics_laboratory/documents/guidance/guidance2/en/)
Annex 1. Temperature record form

	Equipment: REFRIGERATOR
	Reference:

	Location:
	Installation date:

	Temperature required: +6 °C ± 2 °C (acceptable variation) 
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Annex 2. Maintenance logbook
	ITEM IDENTIFICATION

	Equipment:

REFRIGERATOR
	Brand name:

	Purchase date:
	Model/type:

	Location within laboratory:
	Serial no.

	Warranty expiry date:

	Manufacturer:
	Tel:

	Address:.

	Contact person:

	Technical service representative:
	Tel:


	PERIODICITY: Every six months or when needed

	Date
	Maintenance operation
	Operator

	
	Defrosting:

Relocation:

         What/Where:

         What/Where:

         What/Where:

Refilling:
	

	Remarks:



	Date
	Maintenance operation
	Operator

	
	Defrosting:

Relocation:

         What/Where:

         What/Where:

         What/Where:

Refilling:
	

	Remarks:



	Date
	Maintenance operation
	Operator

	
	Defrosting:

Relocation:

         What/Where:

         What/Where:

         What/Where:

Refilling:
	

	Remarks:




	FAILURE EVENTS

	Date
	Event 
	Corrective action taken
	Operator

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


