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	SUBJECT:
	CALIBRATION POLICY FOR BLOOD BANK EQUIPMENT


I. POLICY:

Assure accurate result reporting of test results by keeping the test equipment in proper working order.  Calibrations will be performed on initial installation prior to use, after any adjustments or repairs that could affect the critical functions of that piece of equipment, and periodically as specified below.

II. PURPOSE: 


To assure accuracy of patient results by establishing guidelines on how to perform the necessary calibration of blood bank equipment used for testing. 

III. POLICY SCOPE: 
All Blood Bank personal will follow the equipment calibration policy.
IV. GENERAL INFORMATION:

To include 

1. Pipette calibration – Semi-annually.
2. Centrifuge calibration – A manual verification method will be performed prior to use upon initial installation and after any adjustments or repairs that could affect the maximum packing.
3. Thermometer calibration – A comparison method  (with a NIST-referenced thermometer) - annually

Any piece of equipment not performing up to the standard/expected level will be taken out of service and repaired/ disposed.

All of the mercury thermometers in the Blood Bank have been replaced with spirit filled thermometers.  All thermometers have been numbered to accurately identify each thermometer. New thermometers will have a number assigned to them once they have been calibrated, and will not be placed in service until the calibration has been performed.

V. PROCEDURE:

Pipette Calibration – Pipettes are sent to a vendor that performs the calibrations.  These calibrations are performed twice a year.   In between scheduled pipette calibrations, the PCS 2 may be used to perform a pipette calibration after a repair or cleaning of a pipette. The PCS is the backup method if the vendor is not able to perform the pipette calibrations.  Refer to UPM CHEMS 05.008, PCS 2 PIPETTE CALIBRATION OPERATING PROCEURE, if a calibration needs to be done on site.
Centrifuge Calibration – Using 10X75 tubes and the specified reagents spin each set of tubes and reagents for the appropriate time intervals and assess the maximum packing time dependent on the results obtained with each spin. 

1. Below are listed the appropriate sera and cells used in each phase of the tube testing method.  For each medium, prepare five 10 X75mm tubes for negative reactions.  Add two drops of the sera /additive (when appropriate) and one drop of the cells, just prior to centrifugation.

2. Centrifuge one expected positive reaction tube and on expected negative reactive tube for each of the time intervals listed below.  Observe each tube for agglutination and record observations on the calibration form.

Reagents –use sera that will produce a 1+ agglutination macroscopically.  Select one red blood cell (5%concentration) positive for the appropriate antigen, and one red cell  (5%concentration) negative for the appropriate antigen.  



To assess saline reactive antibodies: 




Sera from group A person (which will contain anti-B) diluted to give 1+ reactions

                      

Positive cells – Group B cells




Negative cells – Group A cells



To assess albumin and LISS antibodies:




Sera – Anti D diluted to give 1+ reactions




Positive cells – any D positive cells




Negative cells – any D negative cells



To assess antiglobulin phase antibodies:  (no washing required)




Sera – AHG unmodified




Positive cells – Coombs control cells




Negative cells – A or B cells



To assess cells washing phase:  (using a manual wash method)




Sera – none




Cells – any A or B cells 

The optimum time of centrifugation is the least time required to fulfill the criteria. For washing cell suspensions and for enhancing agglutination, centrifugation should bring the cells together in a well, defined button, but should not pack the cells so tightly that non agglutinated cells cannot be re-suspended with gentle manipulation.  A clearly delineated cell button is a small, round dot surrounded by clear supernatant fluid.  The periphery of the cell button should be sharply defined, not fuzzy.

	Criteria
	10 sec
	15 sec
	20 sec
	30 sec
	45 sec

	Supernatant fluid clear
	No
	No
	Yes
	Yes
	Yes

	Cell button clearly delineated
	No
	No
	No
	Yes
	Yes

	Cells easily re-suspended
	Yes
	Yes
	Yes
	Yes
	Yes

	Agglutination
	+/-
	+/-
	1+
	1+
	1+

	Negative tube gives negative results
	Yes
	Yes
	Yes
	Yes
	Re-susp. roughly


In the example above the least amount of time to fulfill all five requirements is 30 sec.  Therefore the optimal time for this centrifuge is 30 sec.

Reference: AABB Technical Manual, 17th edition, 2011, pg 971-974
Thermometer Calibration –using a comparative method with a National Institute of Standards and Technology (NIST) referenced thermometer. The NIST thermometer is sent to an outside company once a year to be recalibrated and recertified.
1. Place all 37°C thermometers directly, including the NIST-referenced thermometer, in the water bath for 15 minutes.  You can do this by placing them in the wells of the plastic rack in the Precision water bath, or you can tape them to the wall of either water bath.  Record the temperature of the NIST-referenced thermometer on the Thermometer calibration sheet, and then record the temperature for each of the thermometers being calibrated.

2.  Place the 4°C thermometers, including the NIST-referenced thermometer, in a beaker of water and place the beaker in the reagent refrigerator for 15 minutes.  Record the temperature on the NIST-referenced thermometer on the Thermometer calibration sheet, and then record the temperature for each of the thermometers being calibrated.

3. Place the -20°C thermometer, including the NIST-referenced thermometer, in a beaker of 60% glycerol and place the beaker in the freezer for 15 minutes.  Remember to tape the freezer door closed with a note saying “Thermometer Calibration in process – DO NOT OPEN”.  (The NIST-referenced thermometer is 12 inches tall and will need to be threaded through 2 or more drawers.  Opening the drawers without being aware of this will break the reference thermometer.)  

4. All thermometer containers should be cleaned thoroughly and replaced with fresh 10% glycerol and a little bleach for refrigerators and a 60% glycerol for the plasma freezer.  Exception: 4 thermometer vials for surgery coolers.  

Expected Results:

All thermometers should be within +/- 1°C of the NIST-referenced thermometer.

Once the thermometer has been calibrated a white piece of tape with the thermometer # and date and initial of the person doing the calibration will be affixed to the top of the thermometer.

Reference:  AABB Technical Manual 17th edition, 2011, pg 966-967
MTS Dispenser Calibration – using a volumetric methodology.

1. Remove the diluent from the pump aparatus and place the pump into a coplin jar containing water.  Depress the dispenser 10 times into a clean graduated 10mL volumetric cylinder. Record the volume on the Blood Bank GEL Quality Assurance Log. ( Not necessary to Calibrate the 1.0 ml dispenser- when not in use.)*

2. Clean the inside lid of the dispenser (see cleaning procedure) and replace in the diluent and reprime the pump.

Expected Results:


0.5 mL dispenser – 10 deliveries = 4.75 – 5.25

1.0 mL dispenser -  10 deliveries = 9.50 – 10.50
Reference: Ortho GEL Quality Assurance document/ MTS dispenser insert.
VI. MAINTENANCE AND STORAGE

A. All policies and procedures are reviewed every two years, (except for Safety procedures which are yearly) by Laboratory Administration and or the Medical Director of the Laboratory or designee. There are changes in practice standards, or requirements.

B. All policies and procedures are reviewed every two years (except for Safety procedures which are yearly) by staff or at the    time new or revised ones are put in effect.

C. All policies are retained 8 years after being discontinued or revised.

D. All Blood Bank procedures are retained 5 years after being discontinued or revised
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	Rev
	Description of Change
	Author
	Effective Date

	1
	Added the scope.  Added a coma on page two, update
	Kathy Turpin
	05/30/14

	2
	Changed the 80% glycerol to 60% per freezer manual.  Changed centrifuge calibration from annually to initial installation and when adjustments and repairs may affect maximum packing.  Changed Pipette calibration to Semi-annually.
	Kathy Turpin
	2/2/2015

	3
	Changed calibration process to reflect manufacturer procedure for calibration for variable volume pipettes. Corrected acceptable calibration values for pipettes according to ISO standards. Removed Biohit pipette. Corrected Artel method to photometric.
	Vincent Strow
	12/15/16

	4
	Added vendor pipette cleaning and calibration and reference to UPM CHEMS 05.008
	June Bembenek
	1/30/19
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