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	SIEMENS ADVIA Centaur CP Operating Procedure
CL-CH174
	Dept:
	Clinical Core Lab-

Chemistry Section

	
	
	Effective Date:
	03/21/2014

	
	
	Revised Date:
	06/12/2019

	
	
	Contact:
	Clinical Core Lab-

Chemistry Management

	Name & Title:  Gregory J. Pomper, MD  

                        Medical Director of Pathology Laboratories
	Date:
	

	Signature:


Insert department name here 
Insert hospital name here


1) General Procedure Statement:   

a. Scope:
       To provide laboratory testing personnel with instructions for
                       performing laboratory procedures as deemed appropriate by 
                     industry practices and regulatory agencies to assist in quality
                     patient care.
b. Responsible Department/Party/Parties:
i. Procedure owner: 
   Clinical Core Laboratory Management-Chemistry
ii. Procedure:

   Clinical Core Laboratory Personnel
iii. Procedure prepared by:    Bonnie O Moss, Greg Horton

iv.      Supervision:

   Clinical Core Laboratory Management-Chemistry 
                                           Clinical Core Laboratory Specialist and Designees
                                                                                Medical Director Clinical Chemistry 

v.   Implementation:  
   Clinical Core Laboratory Management-Chemistry 
                                                                               Clinical Core Laboratory Specialist and Designees

                                                                               Medical Director Clinical Chemistry
2) Definitions:  N/A

3) Procedure:  

 This procedure is valid for the following chemistry analyzers:

	· Siemens Centaur XP
	


Principle:

The ADVIA Centaur CP is an automated immunoassay analyzer using direct chemiluminescent technology to perform a variety of assays intended for in vitro diagnostic use. 

Chemiluminescence is a chemical reaction that emits energy in the form of light. When used in combination with immunoassay technology, the light produced by the reaction indicates the amount of analyte in a sample. Direct chemiluminescent reactions directly measure the light energy without the use of added steps or amplifying molecules. The ADVIA Centaur CP assays use acridium ester (AE) as the chemiluminescent label, since AE does not require the addition of a catalyst or substrate.

Specimen Requirement:

See specific assay for suitable specimen requirements.

Materials Required:
Sample Cuvettes

Sample Tips

Acid/Base

DI H20

Wash 1

Reagent-See specific assay requirements
Personal Protective Equipment (PPE), wear facial protection, gloves, and protective clothing

Maintenance Procedure:

Refer to ADVIA Centaur CP online operating manual for additional instructions. 
The ADVIA Centaur CP icon prompts for maintenance to be performed.

Check and initial maintenance log when completed.
Daily Maintenance:

Analyzer must be in READY for certain actions.
1. Check expiration date and volumes of Acid/Base, Wash 1 and DI water.

Acid/Base 28 days  (must change at the same time)

Wash 1 14 days

DI water 24 hours
2. Check volume of sample cuvettes and sample pipette tips. Replenish if needed.

3. Empty waste container.

4. Empty cuvette and sample tip waste bin.

Replacing Acid/Base reagent:

1. Make sure system is in ready
2. Lift the acid/base reagent compartment door located on the left hand side if facing the system.
3. Remove old bottles.
4. Dispose of remaining reagent (Do not pool together).
5. Write current date on bottles.
6. Remove caps.
7. Place Acid reagent (gray label) in the R1 slot.
8. Place Base reagent (white label) in the R2 slot.
9. Lower compartment door. Ensure sensors are in the bottles.
Ensure Acid/Base bottles are installed in the correct positions. If they are reserved, the chemiluminescent reaction will not occur correctly.

Acid/Base reagents are paired together. Always change at the same time.
Loading Sample Tips:

Do not open sample tip drawer while system is active with a steady green LED light above lane. Withdraw the trays using tip drawer screen and wait until LED light is neutral before opening drawer. Opening a tip drawer while the system is in process can cause lost of results or mechanical damage.

Removing an old tip tray:

If the LED light is green, this must be done first to prevent mechanical damage.

1. At the computer, select appropriate tip drawer.

2. On the left side of the drawer, select position of tray to be removed.

3. Select withdraw tray.

4. Select  Close

5. Open Tip drawer and remove tray.
Loading New Tip Tray:

If LED light is neutral, this may be performed.

1. Open tip drawer with green blinking LED light.

2. Remove old tip tray and discard.

3. Open new pack of tip trays.

a. Remove strap from tip bundle.

b. Separate trays.

c. Remove cover

d. Store remaining tips

4. Place a single tray in the tip drawer with rounded cutout facing back of the drawer.

5. Close tip drawer until a click is heard. LED light returns to neutral.

6. Assign new tip tray at the computer by clicking on the tip drawer on the screen.  Then select Assign tray. 

7. Select Close.

Adding Cuvettes:

The cuvette bins holds 400 cuvettes or 2 bags. To prevent a jam, do not load more than 2 bags. 

If the cuvette hopper indicator light turns red indicating the cuvette bin is empty, the following steps must be taken to restore processing.

1. Select supplies icon.

2. Select restart cuvette loader.

3. Close.

Emptying solid waste drawer:

The solid waste drawer can be emptied anytime during operation.

1. Remove solid waste drawer by grasping the handle and pulling drawer out of the system.

2. Dispose of in appropriate receptacle.

3. Replace drawer.

4. Select waste button at the computer.

5. Select solid waste emptied.

6. Select Close.

Emptying and Refilling DI water and Wash 1 container:

DI water and wash 1 solution can added to the bottles during processing by removing the caps and pouring into bottles. The DI water cap is blue and the wash 1 cap is white. Do not disconnect fluid lines or sensors from bottles while system is processing.

When the system is in READY, the following can be performed.

1. Disconnect container from system by removing tubing and the sensor.

2. Dispose of fluid in container appropriately.

3. Refill container with correct solution example DI water (blue cap) and wash 1 (white cap).

4. Re-install containers by reconnecting fluid lines and sensors.

Emptying Liquid Waste Container:

The system notifies the operator when the container is 80% full. It is recommended that the container be emptied at the beginning of the shift.

1. Ensure system is in READY

2. Disconnect the container from the system by removing the tubing and disconnecting the sensor.

3. Dispose of liquid waste in appropriately.

4. Re-install container by reconnecting the sensor and the tubing.

Automated Daily Cleaning:

The automated daily cleaning includes both system and operator task. Monitor the PERFORM task window carefully and follow system prompts. The automated daily cleaning uses deionized water; however, do not remove the DI water sensor from the DI water container.  Always check volumes of DI water, waste, and cleaning solution before you begin.  

Automated daily maintenance does not have to be performed if automated weekly or monthly was performed that day.

All automated maintenance procedures require cleaning solution. It is made by adding one bottle of concentrated cleaning solution to the 2 liter cleaning bottle, then filling the bottle with deionized water.

1. Ensure system is in READY.

2. Select the maintenance tab.

3. Select Automated Daily Cleaning

4. Select Perform
5. The system will prompt the operator to disconnect the DI water tubing from the water bottle and connect it to the cleaning solution bottle. Please note there two connectors on the cleaning solution bottle, only one will fit to the DI water connector.  DO NOT DISCONNECT THE SENSOR.
6. Select ACCEPT.

7. Once finished, the system will prompt the operator to re-install the DI water container by removing the tubing from the cleaning solution bottle and reconnecting it to the DI water bottle. 

8. Select ACCEPT

9. Select OK once the task are completed.

Aspirate Bubble Detector:

It is recommended in our lab this be performed after any of automated cleaning or if the system is giving aspiration errors. 
1. Ensure the system is in READY.

2. Select the maintenance icon.

3. Select Aspirate Probe Bubble Detector Calibration.

4. Select Perform. (Takes about 5 minutes.)

5. Select Ok once complete.

Automated Weekly Cleaning:

The automated weekly cleaning contains both automated and operator task.  Monitor the PERFORM task window carefully and follow system prompts. The automated weekly cleaning uses deionized water.  Always check volumes of DI water, waste, and cleaning solution before you begin.  
1. Ensure system is in READY

2. Remove the DI water bottle by disconnecting the tubing and sensor.

3. Dispose of the DI water.

4. Pour cleaning solution into DI water container and replace cap.

5. Rock container 10 times and let container sit for 10 minutes.

6. Place DI water container back in position. 

7. Select maintenance and then automated weekly maintenance.

8. Select PERFORM.

9. System will prompt operator to install DI water container containing cleaning solution. Reconnect DI water tubing and select ACCEPT.

10.  System will then prompt operator to empty, clean, and reinstall DI water container by doing the following:

a. Disconnect tubing and sensor.

b. Dispose of cleaning solution.

c. Fill container with 3 liters of DI water.

d. Repeat 3 times

e. Once complete, refill with DI water

f. Select ACCEPT

11.  Select OK

Automated Monthly Cleaning:

The automated monthly cleaning contains both automated and operator task.  It uses both DI water and wash 1.  Monitor the PERFORM task window carefully and follow system prompts.  Always check volumes of DI water, waste, and cleaning solution before you begin.  

DO NOT DISCONNECT SENSORS.

1. Ensure system is in READY.

2. Select maintenance at the computer, and then select automated daily maintenance.

3. Select PERFORM.

4. The system will prompt the operator to install the cleaning solution bottle by disconnecting the tubing the DI water container and connecting it the cleaning solution bottle.  

5. The system will also prompt the operator to disconnect the tubing from the Wash 1 container and connect it to the cleaning solution bottle.

6. Select ACCEPT.

7. The system will then prompt the operator to fill the cleaning solution bottle with DI water by disconnecting the tubing for both DI water and Wash 1 container. (Hint: They should have been on the cleaning solution bottle). Dispose of cleaning solution, rinse with deionized water 3 times and then fill bottle with deionized water. Then reconnect both the DI water tubing and the Wash 1 tubing to the cleaning solution bottle. (Hint: The cleaning bottle should only have deionized water in it).

8. Once completed, the system will then prompt the operator to reconnect the DI water and wash 1 tubing back to their containers.

9. Select ACCEPT once completed.
Cleaning the incubation ring cover, the exterior of the reagent and sample probes, and the probe rails.

1. Ensure the system is in READY.

2. Power system off.

3. Open the cover.

4. Carefully lift the probes to their highest point.

5. Clean the incubation ring cover using lint-free tissue or gauze soaked in cleaning solution.  Ensure no liquid enters the cuvettes.

6. Wipe the wipe the incubation cover using a lint-free tissue or gauze soaked in water. Then wipe dry.

7. Wipe probes in a downward motion with an alcohol wipe.

8. Wipe probe rails with an alcohol wipe.

9. Once completed, close cover and restart system.

10.  Under maintenance, indicate action was completed.

Startup and Shutdown:

The ADVIA Centaur CP stays in a constant state of readiness. It is only to be shut down when instructed to do so by maintenance procedures, technical service or in case of emergency.

Orderly Shutdown:

1. Select EXIT on the computer.

2. At first prompt, select YES to exit software.

3. At second prompt, select NO for backup.

4. At third prompt, select shutdown computer.

5. Turn off system at power switch located near acid/base compartment.

Orderly Startup:

1. Turn computer on.

2. On Window XP welcome screen, select LAB.

3. Enter password: welcome

4. Once workspace in displayed enter:

a. Username: Level 1 (case sensitive)

b. Password: Level1 (case sensitive)

5. Turn analyzer ON

6. Wait for system to initialize and return to READY.

7. At computer, select tip drawer and assign trays.

8. Remove and reload ancillary and primary reagents.

Loading Primary and Ancillary Reagents

Do not open sample compartment door and reagent compartment door at the same time. It may lock the system.

Mixing primary reagents (Unpierced):

1. With the film side up, hold the reagent pack loosely at the ends with the thumb and index or middle finger of each hand.
2. Carefully raise one end of the pack 90° so that the pack is in vertical position.
3. Carefully raise the other end of the pack 90° so that the pack is again in a vertical position.  Carefully return the pack to a horizontal position.
4. Repeat steps 2 and 3 a minimum of twenty times or until:
· The pellet is broken up and no longer visible on the bottom of the pack
· No large aggregates are visible floating inside the pack
5. Adjust mixing speed to minimize foaming. (Do not shake reagent packs)
6.  Mix 5 to 10 times more to ensure complete mixing.
Mixing primary reagents (Pierced):

1. Press gently on the self-sealing laboratory film that covers the pierced film area while mixing. (This prevents reagent leakage.)

2. With the film side up, hold the reagent pack loosely at the ends with the thumb and index or middle finger of each hand.
3. From a horizontal position, carefully raise one end of the pack 45° and carefully return the pack to a horizontal position.
4. Carefully raise the other end of the pack 45° and carefully return the pack to a horizontal position.
5. Repeat steps 3 and 4 a minimum of twenty times or until:
· The pellet is broken up and no longer visible on the bottom of the pack
· No large aggregates are visible floating inside the pack
6. Adjust the mixing to minimize foaming. (Do not shake reagent packs)
7. Mix 5 to 10 times more to ensure complete mixing.
8. Remove the self-sealing laboratory film before loading the reagent pack.
Loading primary reagents:

Do not leave the reagent compartment door open for more than 5 minutes

1. Ensure reagent pack is well mixed before loading on the system.  
2. Open reagent compartment door.

3. Select lane with blinking green LED light and pull reagent holder towards you.

4. Once reagent pack is securely on reagent holder with indentation seated correctly, slide holder back into system.

5. Close reagent compartment door.

6. Ensure system recognized reagent pack by selecting reagent compartment at the computer. Reagent packs data can be manually entered if system does not recognize barcode.

Ensure reagent pack is level and loaded correctly, if not the system may stop.

Remove reagent pack by simply sliding the reagent holder out, and then remove from holder.

Loading Ancillary Reagents:
1.  Gently invert ancillary packs several times before loading (Do not shake).
2. Open reagent compartment door.

3. Remove ancillary tray and place ancillary reagent in selected position with reagent barcode facing the barcoded side of the tray.

4. Slide pack into position, and push pack forward until it snaps into place.

5. When the barcode scanner is on, slide tray into ancillary reagent area until it snaps into place.

Slide the groove on the ancillary tray under the rivet on the side of the ancillary reagent area. Use one continuous motion. The ancillary reagent barcodes are read as the tray is inserted into the system. If the tray stops or reverses during its insertion, the barcodes may be read incorrectly.

6. Close reagent compartment door.

7. Select reagent compartment on the computer, ensure barcodes read under the ancillary reagent area.

Manually entering reagent or ancillary barcodes into system.

If the system gives question marks once on the system, and will not recognize the reagent barcode, the following may be done.

1. Open the compartment door and remove the primary or ancillary reagent pack that corresponds with the question marks from the reagent holder.

2. Write down the barcode from the pack. 

3. Look for the steady yellow LED for that lane, replace the pack on the reagent holder, and push it back into place. Close the compartment door. 

4. At the computer, select the primary or ancillary reagent area.

5. At the primary or ancillary reagent window, select the lane with the question marks. Be sure to select the correct lane.

6. Enter the barcode from the pack in the barcode field. 

7. Change the input focus by selecting another field on the screen. The system displays all the information for the primary reagent based upon its master curve. 

8. Select close.

Calibration:

The ADVIA Centaur CP uses a Master Curve and a two-point, operated-initiated calibration to calibrate assays. The Master Curve and the two-point calibration method eliminate the need to measure a full standard curve or to include a calibration each time the assay is performed.

Reagent calibration must be performed every time a new lot of reagent is opened, when calibration intervals expire, when replacing system components, or when quality control is repeatedly out of range. The calibration data must be printed and put in the calibration manual. If the reagent is a new lot number, the calibration curve and calibrators must be defined in the system, quality control performed, and lot to lot comparison.
Defining a Master Curve:

The Master Curve data card is located in the reagent box. It scanned or manually entered.

1. Ensure system is in READY.

2. Obtain Master Curve data card and ensure it says “ADVIA Centaur CP” at the top.

3. At the computer, select the Definition tab.

4. Select Master Curve tab.

5. Select Scan.

6. Use the hand-held barcode scanner to scan the barcode on the ADVIA Centaur CP side of the Master Curve card.

7. Scan from top to bottom.

8. The Master Curve window automatically closes if scanned correctly.

NOTE: If the window remains open, do not select OK.  Select Cancel and rescan. Ensure the caps lock feature on the keyboard is disabled. Selecting OK could save incomplete data.

Defining Calibrator Definition:

Each calibrator kit includes a Calibrator Assigned value card that provides the calibrator value for each analyte in the low and high calibrators. This is a two-sided card; ensure the ADVIA Centaur CP side of the card is scanned. If the wrong side of the card is used, the system will not accept the values.  The card can be scanned or manually entered.

1. Ensure the system is in READY

2. Obtain the Calibrator Definition card in reagent box.

3. At the computer, select the Definition tab.

4. Select the calibrator tab.

5. Select scan.

6. Using the hand-held barcode scanner, scan the barcode from top to bottom.

7. Select Close.

Scheduling a Calibration:

Once the Master Curve and Calibrator Definition are entered into the system, then a calibration can be scheduled.

1. Ensure reagent to be calibrated is on system and there is enough test to perform calibration.

2. Label Centaur sample tubes with calibrator labels and place in rack with low calibrator first then high calibrator.

Note: System will not calibrate if calibrators are not in rack correctly.

3. Put sample tubes in rack with barcode facing towards opening and the rack tube selection type dial is set on “B” for Centaur sample tubes.

4. Open sample compartment (make sure reagent compartment door is closed, otherwise system will lock up), wait for laser light to come on and then additional 5 seconds.

5. Place rack on lane with blinking green LED light. Ensure groove on bottom of rack lines up with guide in the system.

6. Slide rack into system until a click is heard.

7. Close sample compartment door.

8. Confirm barcode read by selecting sample compartment screen, the rack should not show question marks.

9. Schedule calibration by opening reagent compartment screen, selecting reagent to be calibrated and then selecting calibrator on the right-hand side of the screen.

10.   Select START.

11.  Once calibration is complete, print calibration.

Printing Calibration Data:

1. At the computer, select results.

2. Select the current calibrations tab. 

3. Select a calibration. 

4. Select print.

5. Select a report type (for example, Calibration Summary or Calibration Details).

6. Select ok.

7. Select close.

Defining Quality Control:

1. At the computer, choose definition.

2. Select the controls tab.

3. Select add.

4. Enter quality control name, level, barcode ID, etc.

5. Choose test for which the control material will be used.

6. Enter appropriate range definition.

7. Select save.

Scheduling Quality Control:

Quality control should be performed once every 24 hours, after system maintenance, calibration or troubleshooting.
1. Label Centaur sample tubes with generic barcodes (done once a week usually on Sunday).

2. Put sample tubes in rack with label facing open space. Rack dial position should be set on “B” if Centaur sample tubes are being used.

3. Open sample compartment door (Make reagent compartment is closed, the system will lock up if both doors are open), wait until laser light comes on and wait an additional 5 seconds.

4.  Slowly slide rack onto railing ensuring grooves on the bottom of rack on the system guide.

5. Close sample compartment door.

6. Select sample compartment on the computer, and then select rack just loaded onto system.

7. Enter QC name manually if needed, then select assay. 

8. Close screen and Select START.

If quality controls are out, perform the following:
1. Consider the patient sample results invalid, do not report. Rerun patient samples once QC is within range after troubleshooting.

2. Ensure assay was performed by procedure recommended by Siemens.

3. Verify quality control material is not expired.

4. Verify maintenance has been performed.

5. Recalibrate if necessary.

6. Investigate further if QC continues to be out after the above has been done.

Loading Patient Samples:
When loading patient samples on the ADVIA Centaur CP, chose a rack according to sample tube size.  Some of the racks have inserts for the smaller 13x75. After choosing the correct rack, turn the dial located close to the handle according to the following list:
a. Primary tube

b. Centaur sample tube

c. Nesting cup

After choosing a rack, load samples as follows
1. Open sample compartment door, wait for laser to appear then wait an additional 5 seconds. Do not open reagent compartment door at the same time, it may lock up the system.

2. Rack should be loaded onto lane with blinking green LED light.

3. Slowly load rack with grooves on bottom of rack securely on the guide. Slide rack until click is heard.

4. Close sample compartment door.

5. At the computer, select sample compartment. If question marks appear, system did not read barcode. Rack must removed and reloaded.

6. Select the recently loaded rack on the computer screen, if sample had a barcode, simply select assay. If sample did not contain barcode, enter sample identification number next to SMP, then select assay. (Sample ID’s must contain 4 characters).

7. Select START
Samples can be scheduled before placing on the system by:
1. Select results tab on the computer.

2. Select schedule worklist.

3. Enter sample identification in SID area (must have 4 characters.)

4. Select assay.

5. Select OK

6. Load samples as indicated in the Loading Patient Samples section above.

7. Select START.

Assay Dilutions:
The ADVIA Centaur CP system provides both automatic and user-defined dilutions. If a sample has a result greater than a specified concentration limit, then the system will automatically perform a dilution if sample is still on system. If you manually dilute a sample, you must enter it in the offline dilution factor area before you can select any assays. If a dilution profile is scheduled for that sample, the operator cannot change the dilution-factor.

All samples must be diluted with ADVIA Centaur CP diluents for each assay and the sample must be on system.
To order a dilution, perform the following:
1. At the computer, select sample compartment.

2. Select the sample in question.

3. Select assay.

4. Select dilute and chose the dilution needed.

5. Deselect undiluted.

6. To run assigned dilutions, select from the dilutions factor

a. If you want to run only diluted samples then uncheck undiluted. It shows offline dilution factor.

b. If you want to run both diluted and undiluted samples by the system then leave undiluted as checked. 

7. Close dilution.

8. Select START.
Removing a Sample Rack:
Samples racks should not be removed from the system until ALL samples on that rack are completed. If it is necessary to retrieve a sample while the system is in process or pending, ensure the following procedure is done.
1. At the computer, select sample compartment.

2. Select pause.

3. Remove needed rack, complete necessary action and return rack with sample in rack back into the same sample compartment lane.

4. Wait a few seconds, then select resume.

Interpretation of Results:
See each assay individually for result interpretation.

4) Review/Revision/Implementation:

a. Review Cycle: 2 years
b. Office of Record:
  Department of Clinical Core Laboratory-Chemistry
c. All new procedures and procedures that have major revisions must be signed by the Department Chairman. 
d. All reviewed procedures and procedures with minor revisions can be signed by the designated section medical director.

5)   Related Procedures: 

6)   References, National Professional Organizations, etc.:
References
     ADVIA Centaur CP Operators Guide
Technical Assistance

Siemens Healthcare Diagnostics Technical Care Center: 1-877-229-3711

Customer Service: 1-800-255-3232

Serial Number: ROB20002119
Customer Account Number: 

7)   Attachments:  
8)   Revised/Reviewed Dates and Signatures:  
	Review/Revision Date
	Review/Revision Description
	Signature

	06/12/2019
	Added instructions on how to mix primary and ancillary reagents (pgs. 9-10)
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