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                                                     Proc. #4880- HE-0571

TITLE:  Cytocentrifuge Routine Use and Maintenance

PRINCIPLE

The CytoFuge 2 is a microprocessor-controlled cell preparation system that uses centrifugal force to deposit cells onto microscope slides. Samples are centrifuged in disposable chambers (Filter Concentrators) that include a filter material to absorb and capture suspension fluid during cytocentrifugation.
A four-position rotor with a transparent cover is supplied as standard equipment. The system is

designed to be operated on a laboratory bench or, if potentially biohazardous material is processed, in a biological safety cabinet. A cover interlock system prevents operation until the centrifuge cover is securely latched, and prevents access to spinning parts until the rotor has come to a complete stop. Speeds from 600 rpm to 4400 rpm and cycle times from 2 minutes to 30 minutes may be selected. Automatic acceleration rate control and dynamic braking are included to protect delicate samples.
Sub-classification of nucleated cells, particularly the detection of malignant cells, should be performed using optimal cell recovery and morphologic detail, such as cytocentrifugation.  Cytocentrifuge preparations provide excellent morphologic detail, deliver a high yield of cells even when the concentration is low, and have a high rate of detection for malignant cells.

Variable cellular distortion is seen with the cytocentrifuge method.  The cells near the center of the square can be smaller and have less cytoplasm and denser nuclear chromatin than those at the periphery.  Other artifacts encountered are the peripheral localization of nuclear lobes of polymorphonuclear leukocytes, the presence of acidophilic or amphophilic paranuclear zones in mononuclear cells, peripheral cytoplasmic vacuolization, localization of cytoplasmic granules, and holes in the nuclei.  An acidophilic paranuclear zone and localization of cytoplasmic granules may make it difficult to distinguish lymphocytes from monocytes, and some times these cells resemble myelocytes.  Nucleoli often appear more prominent in cytocentrifuge preparations than in regular push smears.  Clumping together of benign cells, such as mesothelial cells and lymphocytes is occasionally seen.  Such clumps of cells may be mistaken for tumor cells.  Review with the pathologist any abnormal cells.

PERSONNEL

Medical Technologists and Technicians

SPECIMEN

Patient Preparation:


No special patient preparation by laboratory personnel 





necessary.

Type of Specimen:


Well mixed body fluids.

Handling Precautions:


Handle all specimens using Standard Precautions.

REAGENTS

Wright Giemsa Stain 
Isotonic Diluent

Cytology fixative spray

22% Bovine Albumin

EQUIPMENT

CytoFuge 2, slide stainer, glass slides, disposable pipette, stainless steel clips and filter concentrator.

CALIBRATION

No calibration required.

QUALITY CONTROL

No quality control required

STEPWISE PROCEDURE

     A.        Loading and Unloading Chambers



1.
Write the patient’s name or use a LIS label on a clean glass slide.  



2.
Unhinge the filter concentrator.




3.
Align filter card hole with concentrator hole.

4. Place the microscope slide on the backside of the filter   

concentrator, frosted side toward the filter.

5. Gently compress the assembly with one hand, and slide the steel 

clip over bottom of the concentrator.

6. Install fully assembled filter concentrators (funnel side up) into the 

rotor opposite each other; if only one sample needs to be processed assure a “balance” assembly is seated opposite the sample.  NOTE: The filter concentrators should tilt towards the center of the rotor.

7. Load sample after installing filter concentrators to minimize 

premature settling of cells.

8.
Secure lid on rotor and close centrifuge cover securely.

9.       The desired time for rotation is 6 minutes and the desired rotor    

speed is 1000 rpm (the rpm dial is set at 10). Dial the appropriate cycle  time and cycle speed.    

            Press the start button.

10.       When the cycle program has completed, the rotor will stop and the

       lid will release. You will hear 3 beeps.   At this time the latch can 
       be squeezed to open the cover.

11.        Carefully remove the filter concentrators from the rotor (tilting 

             funnel downward). 

12.        Remove steel clips.  The steel clips are reuseable, do not toss.
13.        Unhinge the filter concentrator.

14.        Carefully remove the microscope slide from the assembly.

15.        Spray the slide with 1-2 quick pumps of Cytology Fixative spray.

16.        Allow the slides to dry and then stain on the stainer.

B.        Recommended Sample volume and Dilutions:

Depending on the appearance and type of fluid, varied amounts may be used:  Clear fluid, 
5 drops to 1 mL; cloudy fluid, 1 to 3 drops; bloody fluids may be diluted with acetic acid 
to lyse the RBC’s - grossly bloody fluid should have a push smear made.  


NOTE:  For cloudy specimens, a better dispersion of cells on the glass slide may be 

obtained by diluting small volume samples (0.3 mL or less) to a final volume if 0.5 mL, 
using the appropriate diluent.

1. CSF - add one or two drops of 22% bovine albumin to the specimen chamber   

             prior to loading the specimen.  Add 2 -5 drops of CSF to the specimen   

             chamber.

2. Synovial fluid - better distribution of cells onto the slide can be obtained by saline replacement of the viscous supernatant prior to loading the fluid into the chamber. 

            Use of Hyaluranidase to breakdown the viscosity of the specimen should be used.
3. If the fluid is hazy or cloudy and dilutions have been used to perform the cell counts; 2 – 5 drops of this diluted fluid can be used for the cytocentrifuge 


prepared slide.

REPORTING RESULTS

See individual body fluid procedures.  

Use of the double-headed microscope with a Pathologist for any suspicious or unknown cells is necessary prior to reporting. 


If malignant or suspected malignant cells are present, the smear must be reviewed by a 

            pathologist prior to reporting results in the computer.  Call the patient care area involved 

            to let them know there will be a delay in the reporting of the cytospin differential.  Order 

            a “SMEAR” request in the LIS and add any comment that the pathologist makes with

            regards to the cells.  Pathology may take the fluid and do thin preps in Histology for 

            positive cell identification.

Record on the worksheet if the Pathologist has reviewed the cytospin smear.

C.
Maintenance: Periodic

1. Wipe the external instrument surfaces with a water-dampened cloth and a mild    

      detergent.  Pat dry.

2. Wipe the rotor bowl with a cloth moistened with a mild detergent, and if  

       necessary, a disinfecting solution, such as 10% bleach solution or 70% alcohol.     

       Then, clean the bowl by wiping with a clean cloth moistened with neutral detergent.    

       Rinse with water. Completely dry the bowl.

3. Checking the rotor speed: The rated speeds (+ or – 5%) can be checked with a   

      photoelectric tachometer.  To be done by the Biomed Department.
D.
Troubleshooting:

1. No Power Light

Is the instrument completely plugged into the electrical outlet? No; plug power cord of the external power supply into the electrical outlet.

Yes; is the electrical outlet working correctly? No; try another electrical outlet.

Yes; is the barrel connector from the power adaptor completely plugged into the

centrifuge?

No; plug the barrel connector of the external power supply into the centrifuge.

Yes; Contact Beckman Coulter Customer Support.
2. Centrifuge Will Not Spin/Shuts Off Prematurely

Is the cover completely closed and cannot be opened manually? No; completely close the cover.

Yes; Contact Beckman Coulter Customer Support.
3. Centrifuge Does not Open at the End of the Cycle

Follow Cover Interlock By-pass instructions in Chapter 4 of instruction manual to open the cover and retrieve samples, then contact Beckman Coulter Customer Support.

The cover interlock bypass is for emergency use only. Disconnect the power cord of

the external power supply from the electrical outlet and ensure the rotor has come to

a complete stop before using the interlock bypass. If the equipment is not used

correctly, safety can be impaired.
Symbols and Definitions

                    Symbol Name Definition

[image: image1.emf]Start button The Start button initiates the pre-timed cycle at a fixed speed.

[image: image2.emf]Stop or Open button The Stop or Open button interrupts the cycle and stops the centrifugation. This button can also be used to release the cover.

[image: image3.emf]Power indicator The Green LED, identified as power, is illuminated when the CytoFuge 2 is connected to a power source.

[image: image4.emf]Release cover Located below the Stop or Open button on the instrument front panel.

[image: image5.emf]Time selector Available time settings: 2, 4, 6, 8, 10, and 30 minutes.

[image: image6.emf]Speed Selector Available speed settings: 600, 700, 850, 1,000, 1,300, 1,600, 2,200, and 4,400 rpm.

[image: image7.emf]Power input DC Power Input: 24-V DC Plug-in.

[image: image8.emf]Product or Reference Number Indicates the StatSpin product or catalog number

Service:
There are no user-serviceable parts. Refer all service to qualified service personnel or

Contact Beckman Coulter Customer Support at 1-800-854-3633.

Be sure to complete and return the warranty card as directed.
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