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	SUBJECT:
	ELU KIT II (ACID ELUTION) 


PRIVATE 

For Rapid Elution of Antibodies from Intact Red Blood Cells
Principle
Red cells coated with antibody are first thoroughly washed to remove all traces of unbound protein, using a special wash solution to maintain the association of bound antibody.  The washed cells are then suspended in a glycine solution at low pH to dissociate the bound antibody.  After centrifugation, the supernatant containing any dissociated antibody is separated from the red cells and neutralized by the addition of a buffering solution.  The eluate is then ready for testing.

Specimen
Patient Preparation: 
No special preparation of the patient is required prior to specimen collection.  Blood should be collected by approved techniques. 

Note for Antibody Screens and/or Compatibility Testing:
If the patient has been transfused with blood or blood component(s) containing red cells, or has been pregnant within the preceding three months, or if the patient’s transfusion history is unknown or uncertain,  a specimen must be drawn within three days of transfusion.  Otherwise, a specimen can be drawn within 7 days of transfusion.

Requirements:  
K2 EDTA pink or lavender top tube is preferred.  
Minimum Volume:  

Adult:  3.0 mL whole blood    

Pediatric: 2 - K2 EDTA microtainers (each with 300-500 uL) or cord blood
Specimen Stability: 

If stored at room temperature 15-30°C, stable for testing for 24 hours.

If stored 2-8°C, stable for testing for 72 hours.
Storage: 
2-8°C for a minimum of 7 days after transfusion, or 10 days post crossmatch.  

Rejection Criteria:  
Hemolysis: In rare occasions where the specimen cannot be redrawn,  hemolyzed specimens may be used for testing as long as the testing personnel can interpret reactions and ensure that no additional hemolysis is occurring. 
POLICY SCOPE:

Blood Bank Technologists.

Reagents
1. Reagent grade water
2. Wash solution (refrigerated)

3. Eluting solution (room temperature)

4. Buffering solution (room temperature)

5. Screening cells and A and B cells and/or Panel Cells

6. pH paper
	Reagent
	Storage
	Stability

	Biotestcell A1and B reagent cells, BIO-RAD
	2-8°C
	Exp date

	Anti-Human Globulin, Anti-IgG, -C3d; Polyspecific Rabbit,  BIO-RAD.
	2-8°C
	Exp date

	Biotestcell 1&2 Reagent Red Blood Cells, BIO-RAD.
	2-8°C
	Exp date

	Selectogen I and II Reagent Cells, OrthoClinical
	2-8°C
	Exp date

	0.8% Resolve Panel A, Reagent Cells,  OrthoClinical
	2-8°C
	Exp date

	Biotescell-I 11 Reagent Cells, BIO-RAD.
	2-8°C
	Exp date

	Gamma ELU Kit II, ImmucorGamma
	15-30°C
	Exp date

	Combscell-E, BIO-RAD. 
	2-8°C
	Exp date

	MTS Anti-IgG Gel Card
	2-25°C
	Exp. date

	MTS Diluent 2
	2-8°C
	Exp. date

	Isotonic Saline
	15-30°C
	Unopened: exp date

Open: 1 month


Instrumentation/Equipment
1. Test Tubes 12 x 75 mm and 10 x 75 mm



2. Pipettes








3. Centrifuge

Quality Control
1. A sample of the final wash is tested in parallel with the eluate. This control is to assure that the antibody present in the eluate has been derived from a bound state on the original cells and not the result of inadequate washing. If any antibody activity is detected in the last wash, the elution procedure must be repeated after thorough washing of the cells.

2. QC the pH strip with Blood Bank saline before proceeding, it should read 7.0.
Procedure
I. Prepare Working Solution for Gel and Tube Testing (as needed):
1. Add 50 ml of concentrated Wash Solution to 450 ml of reagent-grade water. 

2. Mix thoroughly before use. 

3. Storage: 2-8ºC in the reagent refrigerator.  

4. Stability:  The Working Wash Solution may be used for as long as it is within the expiration date, shows no obvious turbidity and is not causing hemolysis of red blood cells, if stored as stated.
II. PREPARING THE ELUATE - Gel Method:
1. Centrifuge the specimen in the specimen processing centrifuge and remove as much plasma as possible.
2. Wash approximately 10 large drops of coated red blood cells once with saline in a labeled 12x75 mm test tube. Centrifuge for one minute in the SER-FUGE 2002 and remove supernatant. 
3. Wash cells an additional four times with the Working Wash solution to remove all unbound antibody. Centrifuge for one minute in the SER-FUGE 2002 and remove supernatant after each wash. 
Reserve a small aliquot of the supernatant from the final wash to perform Antiglobulin Neutralization test (Quickie Method) AND for QC during eluate testing.

4. Perform the Antiglobulin Neutralization test (Quickie Method) to ensure red cells have been adequately washed.
Antiglobulin Neutralization test (Quickie Method) Procedure

a. Label 2 tubes:  TEST and CONTROL

b. Add 3 drops of wash solution supernatant to the TEST tube.

c. Add 3 drops of saline to the CONTROL tube.
d. Add one drop of poly AHG to each tube

e. Allow both tubes to incubate 1-2 minutes at room temperature for neutralization to occur

f. Add 1 drop of Coombscell-E to each tube.

g. Mix, Centrifuge 15-20 seconds at 3400 rpm.

h. Read for agglutination:

	Reaction
	Interpretation

	Equal in both tubes
	No neutralization, adequate washing. Proceed with elution.

	Weaker in TEST than in Control
	Partial neutralization, wash cells again.

	No agglutination in TEST
	Neutralization occurred, inadequate washing. Wash cells twice more and repeat Quickie Method.


5. Place 7 large drops of washed red cells into a labeled clean 12x75 mm test tube. 
6. In rapid succession, add 7 drops of Eluting Solution to the tube and mix GENTLY by inverting the tube 4 times. 
7. Immediately centrifuge for one minute at 3400 rpm in the SERO-FUGE 2002. Any delay during this step could cause lysis of the red cells. 

8. Transfer the supernatant eluate into a labeled clean test tube and discard the deposited red cells.
9. Add sufficient Buffering Solution (approx. 7 drops) to restore the eluate pH to the require range for testing (6.4 – 7.6). The Buffering Solution contains a blue indicator which will change the eluate to a pale blue color when it has been adjusted appropriately. Continue adding buffer dropwise, mixing well after each drop until a blue color appears. The buffer will turn yellow on contact with the acid eluate.  Continue to add buffer one drop at a time until a pale blue color persists.  

Mix well and check the pH.  The pH must be within the range of 6.4 - 7.6:

	If pH is too high
	Add Eluting solution to lower pH

	If pH is too low
	Add Buffering solution to increase pH


10. Mix well and centrifuge 5 minutes to remove any precipitate or cellular debris.

11. Transfer eluate to clean 12x75 mm test tube with the patient label.  The eluate        is now ready for testing to detect or identify antibodies.
A. TESTING THE ELUATE - Gel Method:
1. The Gel Panel can be used instead of the gamma panel.  Do Not wash the panel cells.

2. Label card for the 11 gel panel cells and 2 gel screening cells.  A1 and/or B cells can be tested if appropriate. If using A or B, you must convert the 3% suspension to 0.8%: 


Conversion of 3% cells (if required): 

a. Pipette 250uL of 3% cell suspension to labeled tube.
b. Add a few drops of MTS Diluent 2 to facilitate resuspension of red cells.

c. Centrifuge for 60 seconds.

d. Remove supernatant.

e. Add 0.5mL of MTS Diluent 2 to tube.

f. Mix to re-suspend.

3. Remove foil seal from the microtubes to be used.

4. Add 50uL of each 0.8% panel cell suspension to the correct microtubes.

5. Add 25uL of eluate to all microtubes except for the screening cells, which 25uL of last wash solution is added.
6. Incubate at 37°C for 15 minutes, maximum of 40 minutes.
7. Centrifuge gel card at preset condition for ten minutes at 895 rpm.
8. Read front and back of microtubes and record reactions.

III. PREPARING THE ELUATE -Tube Method:
1. Centrifuge the specimen in the processing centrifuge and remove as much plasma as possible.

2. Wash approximately 23 drops of coated red blood cells once with saline in a labeled 12x75 mm test tube.  Centrifuge in the SER-FUGE 2002 and remove supernatant.
3. Wash cells an additional four times with the Working Wash solution to remove all unbound antibody. Centrifuge in the SER-FUGE 2002 and remove supernatant after each wash.
Reserve an aliquot of the supernatant from the final wash to perform Antiglobulin Neutralization test (Quickie Method) AND for QC during eluate testing.

4. Perform the Antiglobulin Neutralization test (Quickie Method) to ensure red cells have been adequately washed.

Antiglobulin Neutralization test (Quickie Method) Procedure

a. Label 2 tubes:  TEST and CONTROL

b. Add 3 drops of wash solution supernatant to the TEST tube.

c. Add 3 drops of saline to the CONTROL tube.
d. Add one drop of poly AHG to each tube

e. Allow both tubes to incubate 1-2 minutes at room temperature for neutralization to occur

f. Add 1 drop of Coombscell-E to each tube.

g. Mix, Centrifuge 15-20 seconds at 3400 rpm.

h. Read for agglutination:

	Reaction
	Interpretation

	Equal in both tubes
	No neutralization, adequate washing. Proceed with elution.

	Weaker in TEST than in Control
	Partial neutralization, wash cells again.

	No agglutination in TEST
	Neutralization occurred, inadequate washing. Wash cells twice more and repeat Quickie Method.


5. Place 20 large drops of washed red cells into a labeled clean 12x75 mm test tube.
6. In rapid succession, add 20 drops of Eluting Solution to the tube and mix GENTLY by inverting the tube 4 times. 
7. Immediately centrifuge for one minute at 3400 rpm in the SERO-FUGE 2002. Any delay during this step could cause lysis of the red cells. 

8. Transfer the supernatant eluate into a labeled clean test tube and discard the deposited red cells.

9. Add sufficient Buffering Solution (approx. 20 drops) to restore the eluate pH to the require range for testing (6.4 – 7.6). The Buffering Solution contains a blue indicator which will change the eluate to a pale blue color when it has been adjusted appropriately.  Continue adding buffer dropwise, mixing well after each drop until a blue color appears. The buffer will turn yellow on contact with the acid eluate.  Continue to add buffer one drop at a time until a pale blue color persists, even if greater than 20 drops are required.   
Mix well and check the pH.  The pH must be within the range of 6.4 - 7.6:

	If pH is too high
	Add Eluting solution to lower pH

	If pH is too low
	Add Buffering solution to increase pH


10. Mix well and centrifuge for one minute to remove any precipitate or cellular debris.

11. Transfer eluate to clean 12x75 mm test tube with patient label.  The eluate is now ready for testing to detect or identify antibodies.

A. TESTING THE ELUATE - Tube Method:
1. Label 10x75 test tubes according to the number of panel cells you will be testing. Remember to include A cells and B cells if necessary.  (Example:  1,2,3,...11,A,B) The last wash should also be tested against the tube screening cells in parallel to the eluate for quality control.
2. To each tube, add 1 drop of corresponding panel cells, A cells and B cells.
3. Add a small volume of normal saline (5-10 drops).  Centrifuge for 30 seconds at 3400 rpm, decant the saline, and BLOT the tubes dry using gauze or paper towel.  You now have a dry cell button in each tube. 
4. Add 2 drops of eluate to dry cell button in all tubes, mix and incubate for 10-15 (30 min. max) minutes at 37ºC.

NOTE:   If the direct coombs test was weak (1+ or +/-), increase the number of drops of eluate to 3 or 4, and incubate for 20 minutes instead.
5. After incubation, add 5-10 drops of Working Wash Solution to each tube and mix.  Centrifuge for 30 seconds, then decant, and BLOT dry.
6. Without further washing, add 2 drops of anti-IgG, mix and centrifuge for 10-15 seconds at 3400 rpm.  Read for agglutination.  Record your results on a panel sheet.  
7. Add Coombscell-E to all negative results and centrifuge. Positive results indicate a valid test. Negative results indicate an invalid test and testing must be repeated.
Interpretation
Gel Method:

	REACTION
	DESCRIPTION

	0 Negative
	Unagglutinated red blood cells form a well-defined button at the bottom of the microtube. 

	1+ Reaction
	Red blood cell agglutinates are observed predominantly in the lower half of the gel microtube. Unagglutinated red blood cells form a button in the bottom of the microtube. 

	2+ Reaction
	Red blood cell agglutinates are dispersed throughout the length of the gel microtube. Few unagglutinated red blood cells may be observed in the bottom of the microtube. 

	3+ Reaction
	The majority of red blood cell agglutinates are trapped in the upper half of the gel microtube.

	4+ Reaction
	Solid band of red blood cell agglutinates on top of the gel. A few agglutinates may filter into the gel but remain near the predominant band.

	Mixed Field 


	Red blood cell agglutinates at the top of the gel or dispersed throughout the gel microtube accompanied by a button of negative red blood cells in the bottom of the microtube.  ***See Comments


Tube Method:

	4+ 
	Agglutination, one solid aggregate

	3+ 
	Agglutination, several large aggregates, clear background

	2+ 
	Agglutination, medium-sized aggregates, clear background

	1+ 
	Agglutination, small aggregates, turbid background

	w+  or +
	Agglutination, tiny or microscopic aggregates

	(-) (=)
	No agglutination or test results negative


Reporting Results 
Report the Elution results in the Laboratory Information System (LIS). 
Possible interpretations include:

a. Eluate was positive on all panel cells showing no specificity.
b. Eluate was positive on panel cells showing specificity for anti-_____.
c. Elution was negative. 
References
Gamma.  Elu-Kit II, insert 9006P. 09/2005.
BIO-RAD Medical Diagnostics reagent inserts: Biotestcell A1and B reagent cells, Biotestcell 1&2 Reagent Red Blood Cells, Biotescell-I 11 Reagent Cells.
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	REVISION HISTORY 

	Rev
	Description of Change
	Author
	Effective Date

	1
	Changed reagents to BIO-RAD and changed the storage temperatures of the reagents.
	K.  Turpin
	7/17/13

	2
	Pretransfusion sample updated to within 30 day acceptability, document ID added to header, minor formatting changes, updated Reporting results section to reflect new LIS.
	S. Schaffer
	7/14/11

	3
	Removed all LIS specific references
	V. Strow
	2/10/16

	4
	Revised to mirror product insert
	L. Miller
	7/13/18

	5
	Added centrifugation times and minor wording.
	L. Miller
	7/26/18
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