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Used For:
Centrifuges, Floor, High-Speed [18-263]
Centrifuges, Floor, Low-Speed [18-262]

Centrifuges, Floor, Low-Speed, Nonrefrigerated [17-177]

Centrifuges, Floor, Low-Speed, Nonrefrigerated, Blood Bank [15-115]

Centrifuges, Floor, Ultrahigh-Speed [15-193]

Centrifuges, Floor, Low-Speed, Refrigerated  [15-117]

Centrifuges, Tabletop, High-Speed [18-270]

Centrifuges, Tabletop, High-Speed, Microhematocrit [10-779]

Centrifuges, Tabletop, High-Speed, Microsample  [17-452]

Centrifuges, Tabletop, Low-Speed, Nonrefrigerated [18-266]

Centrifuges, Tabletop, Low-Speed, Nonrefrigerated, Blood Bank [18-267]

Centrifuges, Tabletop, Ultrahigh-Speed [18-271]

Centrifuges, Tabletop, Low-Speed, Nonrefrigerated, Cell Washing [16-815]

Centrifuges, Tabletop, Low-Speed, Nonrefrigerated, Cytologic  [16-765]

Centrifuges, Tabletop, Low-Speed, Nonrefrigerated, Hand-Driven [18-269]

Centrifuges, Tabletop, Low-Speed, Nonrefrigerated, Microsample  [18-268]

Centrifuges, Tabletop, Low-Speed, Refrigerated [18-265]

Centrifuges, Tabletop, Low-Speed [18-264]




Commonly Used In: 
General clinical laboratories, as well as specific laboratory departments (e.g., blood bank, hematology, clinical chemistry)

Scope: 
Applies to all types of centrifuges

Risk Level: Medium

	Type
	Interval
	Time Required



	Major
	12 Months
	0 hours



	Minor
	0 NA
	0 hours







Overview: 
Centrifuges use centrifugal force to separate suspended particles from a liquid or to separate liquids of various densities. These liquids can include body fluids (blood, serum, urine), commercial reagents, or combinations of the two with other additives. Centrifugation is used for most sample preparations in a clinical laboratory.

There are three general classifications of centrifuges: low speed (≤6,000 rpm), high speed (6,000 to 25,000 rpm), and ultrahigh speed (25,000 to 110,000 rpm). These three types of centrifuges are available as tabletop and/or floor models, and some are refrigerated centrifuges. Microhematocrit centrifuges are specialized centrifuges used in a hematology department to determine an accurate packed cell volume of red blood cells. The speed of a microhematocrit centrifuge ranges from 7,000 to 15,000 rpm.

Certain hazards are associated with the operation of centrifuges. Sample tubes may break; breakage is most likely to occur if manufacturers' instructions, such as using correct tube sizes and locations and using cushions, are not followed. Rotors may detach or fail, possibly because of a loose retaining nut or imbalanced tube placement; rotor or tube failures may result in operator exposure to physical or infectious hazards. Aerosols may be created from the samples. Or the operator may be harmed while attempting to slow down or stop the rotor by hand. Therefore, the lid should never be opened while the rotor is spinning, and safety inner protective lids should be used when available. Centrifuges should have a lid and a latch that will prevent the lid from opening in the event of a failure while the rotor is spinning. A safety interlock, which permits the lid to be opened only after the rotor has stopped (or reached a very low speed), is preferred, and all new centrifuges should have this feature.

Hazards also exist when the centrifuge is not in operation; for example, broken glass, possibly contaminated with blood, may be found inside the centrifuge during cleaning or IPM. 

Following is a summary of the maintenance requirements of the American Association of Blood Banks (AABB), CAP, and the U.S. Food and Drug Administration (FDA).

Table 1. Centrifuge Maintenance Requirements

[image: image1.png]Centrifuga Typa |  Parformance Inspection Regulstory/
Verifieation™ | Intervel, Montha | Blandards
Organtsations
Coneral Spead 5 oA
Labaratory Timer, cpoat 3 A5 T
Facilty-defined Faiiygafned @
Frainearance. rteruale
Trtariock operation | Feclity-Gafied =
rterale
Hamatoott Callralon™ © B FOL
Timar 3 AABS. DA
CallWashing | Timer, el 3 A, AP




              

*Performance verification is commonly performed by laboratory personnel. In addition to the indicated inspection intervals, it should be confirmed upon receipt of a centrifuge, after repairs and/or adjustments, or if there is any question about proper operation.

**Hematocrit centrifuge calibration requires the use of a blood specimen. For procedure, see AABB Technical Manual.

 

Sources

American Association of Blood Banks (AABB). Technical manual, 15th edition, 2005.

Clinical and Laboratory Standards Institute (CLSI). Laboratory instrument implementation, verification, and maintenance (GP31-P) 2007.

College of American Pathologists. Checklists. In: General chemistry and transfusion medicine checklists. 2007. [www.cap.org, cited 26 July 2008]

U.S. Food and Drug Administration (FDA). Current good manufacturing practice for blood and blood components, CFR 21 606.60. 2005. [www.gmp1st.com, cited 26 July 2008]

 

Test Apparatus, Supplies, Parts: 

· Electrical safety analyzer


· Stopwatch


· Tachometer


· Electronic thermometer accurate to 0.5 C (for regrigerated centrifuges only)


· Wrench to tighten the rotor nut

Special Precautions: 
Service personnel should be familiar with universal precautions which are described in detail in in the following two documents from the Clinical and Laboratory Standards Institute (CLSI): Clinical laboratory safety. Approved guideline (2nd ed, 2004) GP17-A2 and Protection of laboratory workers from occupationally acquired infections. Approved guideline M29-A3 (2005). Additional information about universal precautions is detailed in the Occupational Safety and Health Administration's (OSHA's) bloodborne pathogens standard (Occupational exposure to bloodborne pathogens. Fed Regist 1991 Dec 6; 56(235):64004-182).

Check with laboratory personnel before performing any maintenance or shipping centrifuges to the manufacturer for repair. Although laboratory personnel should clean and decontaminate a centrifuge (exterior and rotor chamber) before it is serviced, this is not always done. Labs may have a surface disinfectant to use instead of alcohol or bleach. Many centrifuge manufacturers advise that bleach will cause rotor corrosion. Technicians should wear gloves when servicing centrifuges (and other clinical laboratory devices) and tools should be decontaminated after use.

Ensure that the centrifuge tubes are properly balanced and that the speed and tube length is in accordance with the tube and centrifuge manufacturers' recommendations. Use proper-sized tubes for the rotor. If using a swinging-bucket rotor, ensure that the tubes are placed in accordance with the manufacturer's instructions; long tubes (e.g., 100 mm) placed in the corner tube holders closest to the rotor shaft will probably break when the rotor buckets swing out.

Be careful not to touch a spinning rotor if an interlock fails or if you are operating the centrifuge with the lid open. Never attempt to stop a moving rotor with your hands or with a tool or object. All new centrifuges should have a lid and a safety interlock that prevents the lid from being opened while the rotor is spinning at high speeds. Purchase only those centrifuges on which the rotor stops completely before the lid can be opened and/or, for centrifuges that operate at a low speed, purchase only those that have a protective lid for the buckets or an inner safety lid for the rotor. Give preference to those centrifuges that have protective lids for the buckets or rotor. If the centrifuges being purchased allow the lid to be opened while the rotor is spinning at low speeds, protective lids should be included.

Procedure: 
Be sure that you understand how to operate the equipment, the significance of each control and indicator, and the alarm capabilities. Before beginning an inspection, carefully read this procedure, the operators manual, and the inspection and preventive maintenance procedures recommended by the manufacturer (typically included in the service manual). Use the BiomedicalBenchmark Support Assessment Form to document a maintenance decision that reflects past experience with this type of equipment and the environment where it is used. Then use the IPM Procedure Customization Tool to modify this procedure as needed; the program will generate a documentation form with the corresponding changes.

Qualitative tasks: Chassis/Housing.
Examine the exterior of the centrifuge for cleanliness and general physical condition. Be sure that plastic housings are intact, that all hardware is present and tight, and that there are no signs of spilled liquids or other serious abuse.



Mount/Fasteners.

If the centrifuge is mounted on a stand, examine its condition. If it rests on a shelf, check the security of the shelf. If centrifuges have suction-type feet, check the integrity of the feet.



AC Plug.

Examine the AC power plug for damage. Attempt to wiggle the blades to check that they are secure. Shake the plug and listen for rattles that could indicate loose screws. If any damage is suspected, open the plug and inspect it.



Line Cord.

Inspect the cord for signs of damage. If damaged, replace the entire cord or, if the damage is near one end, cut out the defective portion. 



Strain Reliefs.

Examine the strain reliefs at both ends of the line cord. Be sure that they hold the cord securely. If the line cord is detachable (by the user), attach the cord to the centrifuge so that it cannot be easily removed. 



Controls/Switches.

Before changing any controls, consider the possibility of inappropriate clinical use or of incipient device failure. Record the settings of those controls that should be returned to their original positions following the inspection.

Examine all controls and switches for physical condition, secure mounting, and correct motion. Check that control knobs have not slipped on their shafts. Where a control should operate against fixed-limit stops, check for proper alignment, as well as positive stopping. Check membrane switches for membrane damage (e.g., from fingernails, pens). During the course of the inspection, be sure to check that each control and switch performs its proper function.



Motor/Rotor/Pump.

Check the physical condition and proper operation of these components. Check the brushes, commutator, and bearings of the motor. Check the condition of gaskets, seals, and mounts. Check the rotor for balance and the condition of trunnion bearings, and check the rotor attachment for tightness and excessive wear. (Note: If using an ultrahigh speed centrifuge, follow the manufacturer's derating schedule for the rotor. It should be outlined in the operator's manual.) Clean and lubricate components as required, and note this on the inspection form. If a centrifuge has a vacuum or diffusion pump, check its condition, and perform appropriate maintenance according to the manufacturer's specifications.



Brake.

Check the action of the mechanical or electrical brake. When the brake is applied (e.g., by pushing the stop button), the centrifuge should decelerate smoothly.



Indicators/Displays.

Verify the operation of all lights, indicators, meters, gauges, and visual displays on the centrifuge. Be sure that all segments of a digital display illuminate and function properly.



Alarms/Interlocks .

Induce alarm conditions, and verify that alarms are activated. Refrigerated centrifuges should indicate whether the unit is at the appropriate temperature. Check the lid latching mechanism for wear, and verify that it holds the lid securely. The centrifuge should not start with the lid open. A lid interlock should either shut off the motor when the lid is opened or keep the lid latched until the rotor has stopped. If the lid can be opened with the rotor spinning, the buckets or rotor should have an inner protective lid and it should not spin faster than can be tracked by hand movement. Replace or modify any centrifuges that lack a latch. Do not use centrifuges that lack a lid; if a lid is retrofitted, it should have a safety latch.



Audible Signals.

Operate the centrifuge to activate any audible signals. Confirm appropriate volume, as well as the operation of a volume control, if so equipped.



Labeling.

Check that all necessary placards, labels, conversion charts, and instruction cards are present and legible.



Accessories .

Confirm the presence and condition of accessories (e.g., sample buckets, sample holders). Check for the proper type of accessory (e.g., proper-sized tubes for the buckets used). Check that every tube holder has a cushion. If protective lids for the buckets or the rotor (inner safety lid) are available for that model centrifuge, verify that they are kept with the centrifuges and are routinely used; also ensure that the protective lids form a tight seal and positively lock onto the bucket.



Quantitative tasks: Grounding Resistance.
Measure the resistance between the grounding pin of the power cord (if so equipped) and exposed (unpainted and not anodized) metal on the chassis. Grounding resistance should not exceed 0.5 Ω. If the unit is double insulated, grounding resistance need not be measured.  



Temperature Accuracy.

Check the temperature control on refrigerated centrifuges using an electronic thermometer. Place the electronic thermometer probe in the centrifuge bowl near the automatic temperature control sensor. (Refer to the manufacturer's specifications to determine where the temperature control sensor is located.) Close the centrifuge, sealing the gasket around the thermometer cable. Compare the temperature control with the electronic thermometer at each setting or at the settings being used. The readings should not differ by more than ±3°C.



Timer Accuracy.

Check the timer against a stopwatch. A centrifuge should not vary by more than ±10%. Depending on various state regulations, this value may need to be recorded on the inspection tag.



Accuracy of Speed Setting.

Determine the range of speeds at which the centrifuge is used and a typical load (e.g., number of filled containers). Set the centrifuge to two or three speeds, and measure the different speeds using a tachometer. If a centrifuge has an opaque cover, refer to the manufacturer's service manual to check the speed accuracy. (Note: A vibrating reed-type tachometer may be used with most centrifuges with opaque covers.) The measured speed should not vary by more than ±10% of the displayed speed. (Note: If brushes have been changed, check speed settings after brushes are properly replaced.)



Preventive Maintenance: Clean.
Clean exterior (interior if appropriate).



Lubricate.

Lubricate per manufacturer's instructions.



Replace.

Replace brushes, brake, gaskets, seals, and vacuum pump, if needed. (For the proper procedure for replacing brushes, refer to the manufacturer's manual and to the CAP Laboratory Instrument Evaluation Verification & Maintenance Manual.)
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