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1. Scope

This SOP describes the optimal operation of a centrifuge through regular servicing and preventive maintenance.
2. Definitions and abbreviations
The relative centrifugal force (RCF) is determined according to the formula


RCF = 1.12 x 10–6 x R x (rpm)2
where: 
RCF is in g
R = radius in millimetres from the centre of the rotating head to the bottom of the spinning centrifuge tube

rpm = number of revolutions per minute

Sedimentation efficiency must be determined in RCF (g, absolute value) and not in rpm, which is a measure of speed for a particular centrifuge head.

To generate an RCF of 3000g, the required rpm is calculated from the formula :


rpm = 1000√(RCF/1.12R)
CPC: cetyl pyridinium chloride
RCF: relative centrifugal force
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  Education and training

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 management;
· use of equipment (operation, identification of malfunctions, maintenance).
The training shall be:

· given before a staff member takes up 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
A centrifuge is intended to separate particles in a liquid by sedimentation. Dense particles sediment first, followed by lighter particles. In a TB laboratory, centrifuges are used for the sedimentation and concentration of tubercle bacilli within liquefied sputa or body fluids (usually urine).

Note: To obtain a high sedimentation efficiency of 95%, i.e. 95% of bacilli recovered in the sediment and only 5% of bacilli still in suspension to be discarded with the supernatant, an RCF of 3000gmust be maintained for 15–20 minutes.

The centrifugation time and high speeds used to achieve effective sedimentation efficiency lead to heat build-up in the centrifuge and the specimen. To prevent cell death from overheating, the use of a refrigerated centrifuge, operated at 8-10 °C, is recommended. However, if specimens contain cetyl pyridinium chloride, centrifugation must be done at room temperature because CPC precipitates at lower temperatures.
4.2 Samples

Decontaminated and liquefied specimens, high-volume effusions, watery specimens.
4.3 Equipment and materials

Centrifuge
The centrifuge must generate an RCF of 3000g and should preferably be refrigerated.

The centrifuge lid must have a locking mechanism to prevent opening while the rotor is still rotating. 

Ensure that the centrifuge is located on a rigid, flat, level surface: any change in the surface may influence the centrifugation process. Because of the vibration they produce, centrifuges must be kept apart from balances.

Allow sufficient free space around the centrifuge for adequate ventilation to prevent overheating.  

Aerosol-free swing buckets 
For use in a TB laboratory, the centrifuge must have aerosol-free (O-ring sealed) safety swing buckets that can be removed from the centrifuge and placed inside a BSC for the removal of individual centrifuge tubes. The sealed buckets protect operators from infectious particles in case of tube damage during centrifugation. It is advisable to use transparent bucket covers so that leakage can be detected before opening. 
Centrifuge tubes 
Centrifuge tubes must withstand of at least 3000g and must be used with suitable rubber or plastic cushions matched to both the tubes and the bucket holder. Adaptors, if used, must be those recommended by the manufacturer.
Other items:
· cloth or paper towels for cleaning and disinfection.
· balance with 0.1 g accuracy for balancing centrifuge tubes. 

· tachometer for periodic calibration of centrifuge speed.
4.4 Reagents and solutions

Ethanol, 70%

4.5 Detailed instructions for use

· 
Before use, check the inside of the centrifuge and the rotors to ensure that everything is dry.  If there is any sign of corrosion, discontinue use until the corroded part has been repaired by a qualified service technician.

· 
Check that shock-absorbing pads are in the bottom of the centrifuge buckets.

· 
Balance the opposing buckets by weighing them with their tubes on an open two-pan balance. Add water to an empty tube placed in the buckets to achieve final balance. NEVER add water to a specimen to balance tubes. Never fill centrifuge tubes to more than three-quarters capacity.
· 
Symmetrically distribute balanced tubes in opposing buckets. Always operate the centrifuge with all buckets in place, even if two opposing buckets are empty.

· 
Switch on and follow the manufacturer's instructions to set the centrifugation conditions: 3000g, 15–20 minutes, 8–10 °C.
· 
Close and lock the lid.

· 
Start the centrifuge cycle.

· 
While the centrifuge is reaching full speed, stand with your hand on the unit to detect excessive vibration (usually due to improper balance).  If excessive vibration occurs, or if a crack is heard or tube breakage is suspected, switch off the unit.
· 
Open the centrifuge only after the signal for end of centrifugation is seen.
· 
Remove the sealed buckets (not tubes) slowly and carefully to prevent re-suspension of the sediments. Place the buckets inside the BSC. In the BSC, carefully open the buckets; check for tube damage before removing tubes from the buckets.
·     Sediments and supernatants should be visible after centrifugation. 
·     When the centrifuge is under refrigeration, leave the top closed to avoid condensation.
4.6 Reading and recording

Record details of operation of the centrifuge in the centrifuge logbook (Annex 1).
4.7 Quality control and maintenance

4.7.1  Initial installation

Initial calibration should be performed only by a qualified service technician. 

4.7.2  Daily maintenance

Wipe the inside of the bowl with disinfectant solution and rinse thoroughly.

The centrifuge must not be used if the interior is hot, if unusual vibrations or noises occur, or if deterioration (corrosion of parts) is detected. A qualified service technician should be contacted.

Most vibrations are due to improper balancing and can be corrected by re-balancing the buckets and tubes.

4.7.3  Monthly maintenance

Clean the centrifuge housing, rotor chamber, rotors and rotor accessories with a neutral cleaning agent.
Clean plastic and non-metal parts with a fresh solution of 5% sodium hypochlorite (bleach) mixed 1:10 with water (one part bleach plus nine parts water).
4.7.4  Annual maintenance

The centrifuge must be serviced annually by a qualified service technician who  must ensure that the unit operates safely and properly. The service should include cleaning condenser coils, fans, screens and filters, checking the centrifuge brushes, bearings, timer, temperature and speed, and checking for electrical integrity. The service technician must issue an inspection certificate indicating compliance with safety and proper operation. The most recent inspection certificate must be displayed close to the centrifuge (Annex 2).

4.8  Waste management 

Tubes broken during centrifugation must be discarded immediately. Put them in a metallic container, label "broken glass" and autoclave. 

Clean metal bowls and parts with 70% ethanol and plastic parts with 5% bleach. Do not use bleach for metal parts as it causes corrosion.

5. Related documents

Manufacturer’s manual, specific to each centrifuge

Basics of quality assurance for intermediate and peripheral laboratories, 2nd ed. Cairo, WHO Regional Office for the Eastern Mediterranean, 2002.

Laboratory biosafety manual, 3rd ed. Geneva, World Health Organization, 2004 (available at: http://www.who.int/csr/resources/publications/biosafety/WHO_CDS_CSR_LYO_2004_11/en/)
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/)
Manual of basic techniques for a health laboratory, 2nd ed. Geneva, World Health Organization, 2003.

Annex 1. Centrifuge logbook
	Operator's name
	Date
	Time
	RCF = 3000g
(tick if correct)
	Time = 20 min

(tick if correct)
	Temp. = 10 °C

(tick if correct)
	Sediment

(tick if correct)
	Specify other centrifuge conditions, if any

Note observations, if any

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


Annex 2. Centrifuge maintenance logbook
	ITEM IDENTIFICATION

	Equipment:

CENTRIFUGE
	Brand name 

	Purchase date:
	Model/type

	Location within laboratory:
	Serial no

	Warranty expiry date:

	Manufacturer:
	Tel:

	Address:

	Contact person:

	Technical service representative:
	Tel:


	



PERIODICITY: 

	Date
	Maintenance operation
	Operator

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


	FAILURE EVENTS
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	Event 
	Corrective action taken
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