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Proc. #7180-BG-0250

TITLE:  ABL90 Linearity, ctHb - Calibration and Method Comparison 
PRINCIPLE:  

The evaluation of the linearity assay will add to your ability to judge whether the clinical requirements for the analysis of the measured analytes have been met.

An understanding of the linear relationship between a method or instrument and analyte concentration also leads to a definition of usable assay range.

Linearity is the "measure of the degree to which a curve approximates a straight line."  Linearity refers to overall system response (i.e., the final analytical answer rather than instrument output).  
Linearity of a system is measured by testing levels of an analyte that are known relative to each other.  When the system results are plotted against these values, the degree to which the plotted curve conforms to a straight line is a measure of a system’s linearity.  Conversely, the deviation of the curve from a straight line is a measure of nonlinearity.  It is usually the nonlinearity, which is questioned.

We have also included a precision study analysis for the values submitted from the linearity study.  This will also help you determine the accuracy and precision of your analyzer to better meet your quality assurance needs.

Overview of automatic quality management

Here is an overview of the default schedule for system checks, QC and calibration

[image: image1.emf]measurements that the analyzer does to make sure that patient results are accurate, precise and reliable.
System Check:  

Automatic test sequences done with each measurement and at other times to make

sure that all parts of the analyzer operate within specifications.

The analyzer automatically takes action to correct a problem it finds. If the action fails,

a message is shown and the analyzer goes into the Operator Action Needed, Troubleshooting needed or Intervention Required mode. In these modes operators are

given instructions about what to do.
Results of failed system checks are recorded in the Activity log. 

Calibration:  

Calibration makes sure that measurement results are accurate and reliable.

The analyzer calibrates most parameters automatically. Only the recommended sensitivity calibration of the oximetry parameters is manual. The calibration adjusts the

optical system of the analyzer to make sure that the results of the oximetry parameters

are accurate and reliable.

If necessary, extra calibration can be requested. The calibration materials in the solution

pack are used for this calibration as well as for the automatic calibrations.

Automatic calibrations are scheduled by default to be done at regular intervals. Automatic calibrations are also done in connection with replacements, troubleshooting and startup.

Automatic (Internal) Quality Control:  

The analyzer uses the three levels of QC solution contained in the Solution Pack to do built-in QC measurements. These QC solutions are automatically registered in slots A, B and C when a solution pack is installed.
Note: The solution in slot A is S9030, the solution in slot B is S9040 and the solution in slot C is S9050. 
A built-in QC measurement is scheduled by default to be done every 8 hours. One measurement a day done with each QC solution. Built-in QC measurements are also scheduled by default to be done in connection with these activities:
 
- Replacement of the Solution Pack
 
- Replacement of the Sensor Cassette
 
- Start Up

Quality controls are run automatically on the built-in solutions in the Solution Pack. QC measurements are by default performed every 8 hours automatically. Additional quality controls should be run after any troubleshooting or preventive maintenance or whenever a service technician has doubts about the performance of the analyzer.
Analysis Check:  

Provides a one-point calibration with every sample measurement.  Patient results are only reported if the Analysis Check results are acceptable.

Verification Check:  

For each new solution pack installed, a verification check of the pack and the system is performed to verify the solution pack is not compromised.  If the pack is compromised, pO2 is the most sensitive to change and is a reliable indicator when assessing the integrity of the pack.

If any measured value falls outside the tolerance intervals, an error condition exists and the solution pack is identified as unacceptable.  User will be prompted to troubleshoot.
A status calibration of all parameters (except the oximetry parameters) is done before

every patient, QC and sensitivity calibration measurement.

PERSONNEL

Medical Technologists and Technicians

SPECIMEN COLLECTION/TREATMENT:

Patient Preparation:
No special patient preparation required by Laboratory personnel.

Type of Specimen:
K2EDTA anticoagulated whole blood and Lithium Heparin whole blood.  Specimen must be filled to meet the minimum fill line on the tube.  Follow all the same protocols.

Handling Precautions:  Handle all specimens using Standard Precautions.  

REAGENTS AND EQUIPMENT:

· Hematology Analyzer and ABL90 FLEX Plus which have been maintained and quality control material run as specified in QC program for Blood Gases.

·  
tHb Calibration Solution should be stored at 2-25°C (36 - 77 °F).  Prior to use, the kit should be placed at room temperature for a minimum of five hours.

·  
VK-5R Linearity Kit should be stored in the refrigerator 2-8°C (36-46°F).  Prior to use, the kit should be placed at room temperature for a minimum of four hours (preferably 24 hours).

QUALITY CONTROL:

Performed according to analyzer protocol

STEPWISE PROCEDURE:

A. ABL90 FLEX Plus Linearity Testing (Calibration Verification Testing)

Calibration Verification is a 3-stage process:
 - Stage 1: Analyze as patient samples a minimum of three different levels of QC solution.
Note: On the analyzer, these measurements are referred toa as calibration verification measurements.
 - Stage 2: Use the calibration-verification measurement results to verify the calibration and reportable range of the measured parameters. 
 - Stage 3: If necessary, change the reportable range of parameters.

Linearity Testing (Calibration Verification Testing) using Kit VK-R5 must be performed every six months. 

Prerequisite(s)

• A calibration-verification mode has been set up

• The calibration-verification control solution is prepared for use

• Make sure that the analyzer is Ready

• Make sure you wear gloves when performing a QC measurement

WARNING – Risk of infection

Make sure you do not prick or scratch yourself on the Inlet Probe.

Stage 1-Analyzing different levels of control solution

To prepare a Radiometer calibration-verification ampoule for use

Required item(s)

-Radiometer QC ampoule 
-QUALICHECK Opener/Adapter

Prerequisite(s)

• The Radiometer QUALICHECK box that contains the QC ampoules for calibration

verification has been stored at a constant temperature (18-32 °C) for 5 hours.

• Make sure you wear gloves when performing a QC measurement

Note If there are errors on calibration results, they will be shown on the calibration-

verification results.

1. Remove a QC ampoule from its box.

2. Close the box.

Note The ampoules are sensitive to light.

3. Hold the ampoule between your thumb and first finger and shake it for a minimum

of 15 seconds.

4. Hold the ampoule neck-side up and tap the top until all the solution collects in the

lower part of the ampoule.

5. Put the ampoule in the QUALICHECK Opener/Adapter.

6. Apply pressure in the directions shown, to break off the neck of the ampoule.
7. Put the ampoule in the QUALICHECK Opener/Adapter.

8. Do a calibration-verification measurement immediately.
To do a calibration-verification measurement 
Note Radiometer calibration-verification ampoules are for single use only.

1. Tap the Syringe button.

The analyzer opens the inlet.

2. Tap the Cal. Verification button.

3. Turn the QUALICHECK Opener/Adapter with the ampoule so the Radiometer logo

faces upwards.

4. Put the QUALICHECK Opener/Adapter with the ampoule over the inlet gasket.

5. Push the QUALICHECK Opener/Adapter with the ampoule into the analyzer as far

as it will go and hold it there.
6. Hold the QUALICHECK Opener/Adapter with the ampoule in the pushed-in position

until the analyzer tells you to remove it.

7. When the analyzer tells you to, remove the QUALICHECK Opener/Adapter with the

ampoule.

The analyzer closes the inlet.

8. Enter enough information to identify the calibration-verification control solution in

the Patient ID field. Ex. L1-xxx, L2-xxx, L3-xxx with xxx=lot number or at least L1, L2, L3
Note Enter a maximum of 20 characters. If more are entered they will not be sent

to LIS/HIS and/or AQURE/RADIANCE systems.

9. If necessary, enter a note.

10. Tap the Result button.

Note Results are not temperature-corrected. If the ampoule temperature was not

25 °C, you must temperature-correct the results manually. Results are saved in

the Patient results log. 
11. Remove the ampoule from the QUALICHECK Opener/Adapter and dispose of it as

biohazardous waste.
Stage 2 -Using results to verify reportable ranges

To find a calibration-verification measurement result

Calibration-verification results are saved in the Patient result log. The results are

Identified as “Cal．Verification” in the Sample type column.

Note Results for pH, pCO2 and pO2 must be corrected if the temperature of the

ampoule during the measurement was above or below 25 °C.

1. Tap Menu > Data logs > Patient results log.

[image: image5.png]2. Tap the Filter button.

3. In the Criteria frame, choose an option and follow the steps for it.
4. For Sample type, select “Cal．Verification”.

5. Tap the Apply button.

6. Select the measurement.

7. Tap the Result button.

Note The result must be temperature corrected.

Symbols on calibration-verification measurement results

Problems on calibration-verification results are marked with one or more of the

[image: image6.emf]symbols shown in the table.
* The Range of indication is the range the analyzer is capable of measuring and

includes values outside the Reportable range. 

Only results within the Reportable range should be reported. Results outside the

default Reportable range must be validated and approved according to local regulations
8.  Temperature correction of results for pH, pCO2 and pO2 must be corrected if the temperature of the ampoule during measurements was above or below 25o C. The product insert has the corrected result ranges to use. If insert not available, temperature correction calculation

[image: image7.emf]a. Find the temperature constant (A) in the table.

Note It is not necessary to temperature correct the results for Range+ QUALICHECK

solution level 3.

[image: image8.emf]b. Use the equations in the table to correct results for parameters that were measured

[image: image9.emf]at temperatures above or below 25 °C. 
9. Print results and record results on the ABL90 Linearity Data Worksheet. Verify result with expected range included in package insert for corrected temperature as required.

10. Forward data to lead technologist or designee for data evaluation in the ABL90 Linearity Template. Open Template and before entering any data, save as ABL90 Linearity[date of evaluation]  ex. ABL90 Linearity 01_01_2023
Post-requisite: Do calibration-verification measurements with a minimum of 3 levels of

calibration-verification control solution. 
 Note: Results for pH, pCO2 and pO2 must be corrected if the temperature of the

 ampoule during the measurement was above or below 25 °C.
B.
ctHb Calibration



The suggested frequency of the ABL90 FLEX Plus analyzer’s spectrometer is once every three months when recommended by the manufacturer, or when indicated by the Quality Control Data. The analyzer will warn the user (yellow traffic light status) when the ctHb calibration is due.
Prerequisite(s)

· The box with the S7770 ctHB Calibration ampoule has been stored at a constant temperature (18-32°C) for 5 hours.

· Make sure the analyzer is READY
· Make sure that there are no calibration errors on the tHb parameter

Make sure you wear gloves when performing QC measurement

1. Remove an ampoule from its box.

2. Close the box.

Note The ampoules are sensitive to light
3. Hold the ampoule between your thumb and first finger and shake it vigorously for

a minimum of 15 seconds.

4. Hold the ampoule neck-side up between your fingers and tap the top until all solution

collects in the lower part of the ampoule.

5. Put the ampoule in the QUALICHECK Opener/Adapter.4. Hold the ampoule neck-side up between your fingers and tap the top until all solution

collects in the lower part of the ampoule.

5. Put the ampoule in the QUALICHECK Opener/Adapter.
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6. Apply pressure in the direction shown, to break off the neck of the ampoule. [image: image2.emf]
7. Put the ampoule in the QUALICHECK Opener/Adapter.
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8. Tap Menu > Start programs > Calibration programs > tHb Cal.

9. Scan the barcode on the insert for the S7770 ctHb Calibration Solution.

The analyzer opens the inlet.

10. Turn the QUALICHECK Opener/Adapter with the ampoule so the Radiometer logo

faces upwards.

11. Put the QUALICHECK Opener/Adapter with the ampoule over the inlet gasket.

12. Push the QUALICHECK Opener/Adapter with the ampoule into the analyzer as far

as it will go and hold it there.

13. Hold the QUALICHECK Opener/Adapter with the ampoule in the pushed-in position

until the analyzer tells you to remove it.

14. When the analyzer tells you to, remove the QUALICHECK Opener/Adapter with the

ampoule.

The analyzer closes the inlet.

    Note Sensitivity results between 80 % and 120 % without errors are acceptable.
C. Method Comparison Analysis (ABL90 FLEX Plus vs. Hematology Analyzer):

Method comparison of total hemoglobin (ctHb) are run during Reference Range studies and then again approximately every six months later to verify agreement between analyzers. Twenty to thirty specimens are run over the six-month period comparing the ctHb on the ABL with the Hemoglobin on the Hematology analyzer. 

1. All technologists will be assigned specimens to run and left for Sr. Tech or designee to enter and review.

· Select patient samples that have had K2EDTA anticoagulated whole blood and Lithium Heparin whole blood collected.
· Run K2EDTA specimen on the Hematology analyzer to obtain Hgb result.
· Run thoroughly mixed Lithium Heparin whole blood sample on the ABL90 FLEX Plus as you would a normal patient. Enter 21.0 for the FiO2 value. Do not centrifuge specimen. 

· Leave copy of printouts in ABL Method Comparison folder for Lead Technologist or designees review.

2. All data is now entered into the computer in the “methods lab to 80” program in Excel.  Data is reviewed by the Sr. Tech or designee and stored in the binder for Instrument Comparisons.

CALCULATIONS:

The “ABL 90 Linearities” program in Excel is now used to plot and print out data for review. New Reportable ranges are established for all analytes.

Initial tolerance limits were established for total hemoglobin.   The “methods lab to 80” program in Excel is now used to plot and print out data for review.

REPORTING AND INTERPRETING RESULTS:

Results are recorded and reviewed by the Sr. Technologist or designee.  Results of comparisons are reviewed by the lab pathologist.
PROCEDURAL NOTES:

None

LIMITATIONS OF PROCEDURE:

None
REFERENCES:

ABL90 FLEX Plus Instructions for use
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