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I. Summary and Explanation of the LeadCare( Blood Testing System

The LeadCare( II Blood Testing System is a rapid on-site, electrochemical assay for the rapid quantitative measurement of lead levels in human blood samples.  The test is intended for use in the diagnosis of lead poisoning.

Most lead is carried in red blood cells.  When a sample of whole blood is mixed with Treatement Reagent, the red blood cells are lysed and the lead is made available for detection.  When a test is run, the analyzer applies a current that causes the lead to collect on the LeadCare( II sensor.  The analyzer measures the amount of lead collected on the sensor and displays the result in μg/dL.

Blood lead poisoning can adversely impact the health and well being of both adults and children, and, if left unchecked at elevated concentrations, can lead to death.  In the case of children in the United States, lead continues to be a serious health problem.  It is important to note that decreased intelligence and impaired neurobehavioral development have been associated with blood levels as low as 10 micrograms of lead per deciliter of whole blood (10ug/dL).  With the LeadCare ( (Hand Held) Blood Lead Testing System, it is possible to make a rapid diagnosis and to initiate early intervention, since the quantitative analysis of lead in blood is conducted on site.  An entire blood lead analysis including sample preparation and analysis can be performed in less than 5 minutes.

II. Specimen Collection
	Method of Collection
	Sample of whole blood from a finger-stick (capillary) or venous draw.

	Special Patient Preparation Requirements
	Wash, rinse and dry the hands thoroughly (with “lead-free” materials) before wiping the “target” finger with a “lead-free” alcohol wipe and gauze pad.

	Handling Conditions
	Use only fresh, unrefrigerated, whole blood with the LeadCare Treatment Reagent.  
Use the blood within 24 hours of  collection.  
Store at room temperature (50o – 90oF or 10o – 32oC)
Do not use plasma or serum. 
Do not refrigerate whole blood.

	Collection Container
	Use capillaries or blood collection tubes that contain anticoagulant.  
Use only heparin or EDTA as the anticoagulant. 
EDTA collection tubes must be at least one-half filled with blood.  
Use lead-free blood collection devices.  
Make certain that the blood collection devices contain enough blood to allow for the removal of 50 uL aliquots/samples.

	Specimen Collection
	See separate procedures for:

Blood Collection by Skin Puncture and 

Blood Collection by Venipuncture. 


A.
Steps for collecting fingerstick blood samples in micro-vials for lead testing
1.
Place all collection materials on topof a disposable pad.  Open the lancet, alcohol swabs, gauze, bandage, and other items.  Have all items ready for blood collection.

2.
Wash hands with soap.  Do not use recycled disposable paper towels.  Allow to air dry.  Do not allow child’s finger to touch any surface.  Put on your powder free gloves.

3.
Massage the patient’s hand and lower part of the finger to increase blood flow.  Turn the hand down.


4.
Scrub the patient’s middle finger or ring finger with an alcohol swab.


5.
Hold the finger in a downward position and lance the palm side of the finger.

6.
Apply slight pressure to start blood flow.  Blot the first drop of blood on a gauze pad and discard in an appropriate container.
7.
Keep the finger in a downward position to maintain blood flow.  Hold the micro-collection tube at an angle of 10 degrees below the collection site and touch the tapered end of the tube into the droplet of blood.  Do not touch the skin with the tube.  Fill the micro-collection vial with the appropriate amount of blood as defined by the micro-collection  container being used.

8.
Once a sufficient amount of blood has been collected, apply a slight pressure to the finger to stop the bleeding.  Apply a sterile adhesive bandage over the puncture site.

9.
Seal the specimen container, and invert immediately to mix.   Gently turn the container 7-10 times to prevent clots from forming.

10. Label the container with the patient’s name or ID number.

III. Materials and Method:

A. Materials provided in the test kit
1. Sensors (2 containers of 24 each)

2. Treatment Reagent tubes

3. Capillaries/plungers

4. Transfer droppers

5. Calibration button
B. Required materials provided with the analyzer

1. LeadCare II analyzer (using 4 AA batteries or the AC Adapter)

2. LeadCare II user’s guide

3. LeadCare II quick reference card

4. LeadCare II instructional CD-ROM

C. Materials required but not provided

1. Alcohol wipes

2. Gauze pads

3. Gloves

4. High and low controls

D. Storage and handling
The test kit contains an expiration date.  The end of the test kit box shows the printed expiration date.  Do not use the test kit past the expiration date as results could be in error.
NOTE:  The treatment reagent and the sensors have separate expiration dates.  Observe the expiration date on the kit box as this is the earliest one

1. Store in a cool, dry place.  Storage temperature should be between 60o – 80oF (15o – 27oC).  Do not freeze or refrigerate.
2. Store away from direct sunlight.

3. Keep Sensors sealed in their container until the sample is prepared and the test is ready to be performed.  The container is lined with dessicant to keep the sensors fresh.

4. Use the Treatment Reagent immediately after opening the tube.

5. Do not place any object in the Treatment Reagent tube other than the capillary and dropper provided with this test kit.  Contamination could occur.

6. Do not use Sensors and Treatment Reagent past their expiration date.
IV. Safety
A. Blood borne pathogen precautions
1.
Handle all products and objects containing human blood as if they were capable of transmitting disease.   Follow standard guidelines as stated in your agency’s  blood-borne pathogen policy.  Everyone performing this assay must wear gloves, lab coats, safety glasses, and other appropriate personal protection equipment when handling blood and using the LeadCare II System.  All contaminated waste such as lancets, alcohol wipes, gauze pads, used sensors, used Treatement Reagent tubes, blood tubes, etc. should be disposed of properly in the appropriate waste containers.
B. Chemical safety

1. Treatment reagent is a dilute hydrochloric acid solution (0.1mol/L) and may be harmful if swallowed.  Keep out of the reach of children.  If swallowed, consult a physician.  Flush with water if there is contact with skin or eyes.  Refer to the MSDS for this reagent for a complete description of the safety concerns associated with this reagent.
V.
Quality Control:  Both a high and low blood lead control reagent must be used to test the operation of the LeadCare( Blood Lead Test System.   These controld are intended to monitor the accuracy and precision of your blood lead testing using the LeadCare( II Blood Lead Testing System.  The LeadCare( Blood Lead Controls are not designed for use with any other Blood Lead Testing System.  
A. Preparation of Control Materials:  Reconstitution Procedure

1.
While holding the LeadCare Water tube upright gently tap the tube on your work surface. This will help to ensure that all the water is at the bottom of the tube and away from the cap.



2.
Remove the tear-off seal on one of the control vials.

3.
Remove the stopper from the control vial and place it upright on a clean laboratory wipe. (Do not allow the inside part of the stopper to contact the laboratory wipe.)



4.
Remove the cap to the LeadCare Water tube. Be careful not to spill any water.



5.
Carefully pour the water into the opened control vial. Do not spill any of the water outside the control vial. If you do spill any, discard the vial.



6.
Re-stopper the control vial and swirl vigorously until all the contents are well mixed. This could take several minutes or more.



7.
Allow the control vial to stand for 60 minutes. During this time occasionally swirl the vial.



8.
Gently swirl to ensure that all of the material has dissolved.



9.
With a marker or pen write on the label the date when the control was reconstituted, the new expiration date, and your initials.



10.
Follow the above procedure for reconstituting the other control.


B.
Precautions for reconstitution of controls:

1.
You must wear gloves while reconstituting and using the controls. This will help prevent lead contamination.


2.
Make sure that you get as much of the water out of the LeadCare Water tube as possible. The accuracy of the blood lead result that you obtain on the control sample will depend on transferring all 2.0 mL of the water.

3.
Make sure to write the date of reconstitution, your initials and the new expiration date on the reconstituted control vial.

4.
Remove the top from only one control at a time. Mixing up the tops between low and high controls can result in lead contamination and inaccurate test results.

C.
Storage and handling:


1.
The Control Kit contains an expiration date. The end of the Control Kit shows the printed expiration date. Do NOT use the Control Kit past the expiration date as results could be in error.  Upon receipt, store the kit refrigerated at 35° to 46°F (2° to 8°C) or frozen.

2. To keep the Control Kit fresh after reconstitution, observe the following storage guidelines:                                      

	Storage
	Temperature
	Shelf Life

	Room Temperature
	Below 75oF (24oC)
	1 week

	Refrigerated
	35o to 46oF (2o to 8oC)
	2 months

	Frozen
	-4oF (-20oC)
	Up to 1 year




3.
Do NOT use the controls past their expiration date.

D.  Test procedure for controls


1.
Remove the controls from the refrigerator and allow them to warm to room temperature before using (wait 30 minutes). (If using frozen controls, then allow them to thaw completely and reach room temperature before using.)



2.
Gently swirl the reconstituted control vial each time, just before pipetting a sample.



3.
Remove the stopper and lay it upright on a clean laboratory wipe.



4.
Use the reconstituted controls as you would a patient blood sample. Refer to this procedure for detailed instructions on how to perform blood lead testing.


E.
Precautions for testing of controls:

1.
Make care to draw from the bottom of the vial beneath any foam on the surface.


2.
Make sure to measure and transfer exactly 50 µL of a control to the Treatment Reagent tube. The accuracy of the test depends on a precisely measured amount of a control.


3.
Replace the stopper immediately after use.


4.
Remove the top from only one control at a time. Mixing up tops between Level 1 and Level 2 controls can result in lead contamination and inaccurate test results.

F. Frequency of high and low control
1. Once per week.

2. On each new test kit lot.
3. On each new shipment of test kits received.

4. For each new operator (someone who has not performed the test for two weeks).

5. If the analyst suspects that the test kit may not have been stored properly.

6. Any time the analyst wants to verify the system performance.

G.
Results

1. The blood lead level that appears on the analyzer display should be within the acceptable range provided for that control before any patient samples are tested.  If the blood lead levels displayed are within the acceptable range listed for both the high and low level controls, the test system is working properly and patient results may be reported.

2. If the observed blood lead levels for either control are outside the listed acceptable range, the test system is not working properly and patient results may not be reported.  If either control level is outside of the stated “acceptable” range, a re-test of the control(s) must be conducted, using another aliquot from the Control Vial(s).  If this does not correct the problem, refer to the Section on CLEANING, TROUBLESHOOTING, DISPLAY CODES – SEE PACKAGE INSERT INSTRUCTIONS.
VI. Analyzer Setup and Calibration
A.
Analyzer Setup

1.
Battery operation

a) The battery hold is on the back panel of the analyzer.  Turn the analyzer to access the battery area.  The battery holder is at the display-end of the analyzer.  While holding the analyzer, press the locking tab with one or both thumbs and slide the panel away from the analyzer.  Insert four 1.5V AA size alkaline batteries.  Replace the battery compartment panel by sliding it into place.  Make certain that it “clicks” into place.  Turn the analyzer so that the front is facing the operator.

b) AC Adapter operation

(1) The AC adapter is attached to the connector on the back side of the analyzer.  The AC adapter may be used along with the battery.

(2) The analyzer has tow automatic shut-off time limits.

(a) Battery:  15 minutes

(b) AC adapter:  60 minutes

(3) Following automatic shut-off, turn on the analyzer by pushing the on/off switch toward the left on the right left side of the back panel of the analyzer.

2.
Attaching the sensor retainer

a) Attach the sensor retainer to the analyzer.  Slide the sensor retainer into the sensor connector thermal deck.

b) Do not use the LeadCare( II Blood Lead Test system without the sensor retainer attached to the analyzer.  Failure to do so could result in falsely low blood lead results.

B. Analyzer performance verification:  
The analyzer contains a built-in self test.  The self test checks the functions of the functions of the analyzer’s electronics.  The analyzer performs this self test each time it is turned on.

1. Turn on the analyzer by pushing the on/off switch towards the left (indicated by the “I”) on the right side of the back panel of the analyzer.
2. After the analyzer has been turned on for about one second, the analyzer will “beep” and show an initial startup display then:
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3. The display will perform the “SELF TEST” for about one second the display will indicate:




SELF TEST PASSED

4. If the test is successful, the following display will show:




PREPARE SAMPLE




USE SENSOR LOT xxxxx




OR RECALIBRATE




THEN INSERT SENSOR

5. If the SELF TEST fails, the analyzer will not function and the window display will show:




ELECTRONIC QC CHECK FAILED




CALL TECH SERVICE




ERROR X

If the analyzer shows this error code, refer to the section called Trouble Shooting in the Quick Reference Guide or Summary of Display Messages in the User’s Guide.  Document the self test failure on the QC log sheet and describe the actions taken to correct the error.

6. If the analyzer has not been calibrated with the current lot of sensors, the display will read:




PLEASE CALIBRATE ANALYZER WITH BUTTON



C.
Calibration Procedure

The LeadCare II Analyzer must be calibrated before using each new test kit.  Use only the Calibration Button that comes with the test kit.  Ensure that the calibration code on the Calibration Button matches the lot number of the test kit and that of the sensors (printed on the sensor container).  Document the calibration code, test kit lot number, and sensor lot number on the LeadCare QC log sheet.
1.
Turn on analyzer

a.
Wait for SELF TEST to finish.  

b. The analyzer is ready when the PREPARE SAMPLE message appears.

2. Calibrate the analyzer

a. Remove the Calibration Button from the test kit.

b. Check the 5-digit number of each of the following:

1)
The lot number on the end of the test kit carton.

2)
The code number on the calibration button.

3)
The lot number on the sensor containers

Verify that each of these items have the same 5-digit number.  Document these numbers on the LeadCare QC log sheet.

c. Document the Treatment Reagent lot number on the LeadCare QC form.  This will be the only reagent that differs from the lot numbers on the other three test components.
d. Document the expiration date found on the end of the test kit box on the LeadCare QC log sheet.  Do not use the test kit if any of the lot numbers do not match each other (other than the treatment reagent) or if the expiration date on the test kit box, or any individual item, has passed.

e. Press the round metallic end of the calibration button to the calibration reader.  The calibration reader is on the top right hand side of the analyzer.
f. The analyzer will beep, briefly display CALIBRATION SUCCESSFUL and then read:



PREPARE SAMPLE



USE SENSOR LOT xxxxx



OR RECALIBRATE



THEN INSERT SENSOR


g.
Make sure that the calibration code on the analyzer’s display matches the calibration code printed on the calibration button and the lot number on the test kit being used.  Document the calibration code on the LeadCare QC sheet.

h. Analyzer is now calibrated and ready for a blood lead test.

i. If the calibration code does not match the analyzer display, then repeat the process described above.  If the problem persists refer to the section called “Cleaning, troubleshooting, display codes” for help.  Refer to the troubleshooting section in the Quick Reference Guide or the “Summary of Display Messages” section in the user’s guide.
NOTE:  It is only necessary to calibrate the analyzer once for each lot of test kits.  The analyzer stores the calibration program even when it is of.  Throw away the calibration button after finishing a test kit.  This will prevent the accidental use of an old calibration button with a new test kit.

i. VII.
Blood Lead Procedure
A.
Turn on analyzer (if necessary)
1.
Wait for SELF TEST to finish

2. Make sure the sensor lot number (printed on the sensor container) matches the number displayed on the screen.

B.
Obtain whole blood sample:  obtain samples of whole blood from either skin puncture (fingerstick) as described previously in this procedure, or by venipuncture.
C.
Measure the blood sample

1.
Label a Treatment Reagent tube with the patient name or unique identifier.

2.
Use the capillaries provided in the test kit. Holding the capillary almost horizontally, fill to the black line with fresh whole blood.  Filling stops when the sample reaches the black line.  Make sure there are no gaps or bubbles.
NOTE:  The accuracy of the test depends on filling the capillary properly.  Make sure the blood reaches the black line without gaps or bubbles.

3.
Use a clean gauze to remove any excess blood from the outside of the capillary.

D. Mix blood sample with the Treatment Reagent

1. Gently tap a tube of Treatment Reagent on a work surface to allow the liuid to collect at the bottom of the tube.

2. Remove the cap from the Treatment Reagent tube and place it top down on a clean surface.  Do not allow the inside par of the cap to touch anything.

3. Place the capillary into the Treatment Reagent tube.  Insert a plunder into the top of the capillary.  Dispense all of the blood into the Treatment Reagent.

4. Replace the cap on the Treatment Reagent tube.

5. Invert the tube 8 to 10 times to mix the sample completely.  The sample is ready when the mixture turns brown.  Coat the entie inside surface of the tube by inverting and rocking.  A lack of thorough mixing can result in inaccurate results.
NOTE:  The accuracy of the blood lead test depends on properly transferring 50 μl of blood into the Treatment Reagent.  Use the capillaries and plungers provided with the test kit as instructed to ensure the accuracy of your results.  The capillary should also be used to prepare controls, proficiency samples, and venous samples for analysis.
6. Allow the tube to stand upright for one to two minutes.  This will allow the “brown” solution to drain down to the bottom of the tube.

NOTE:  Once the blood is mixed with the Treatment Reagent, it is not necessary to perform the test immediately.  The Blood-Treatment Reagent mixture is stable for up to 48 hours at room temperature or up to 7 days if refrigerated.
E.
Apply Treatment Reagent and blood mixture to Sensor

1.
Open a sensor container, remove a Sensor, and re-close the container.  Handle to Sensor only by the letter/number combination of the sensor.
2. Insert the Sensor into the Analyzer until you hear a “beep”.  Make sure the black bars are facing up and are inserted first.  When the sensor is inserted properly the screen displays the message:





ADD 1 DROP OF SAMPLE




TO X ON SENSOR

.



SENSOR LOT # xxxxx
NOTE:  Make sure the sensor lot number matches the number on the display 
3.
Thoroughly mix the sample and then remove the cap from the tube.   If the brown, blood-Treatment Reagent mixture has been refrigerated, it is very important that the solution be brought to room temperature and thoroughly mixed before it is samples.

4.
Insert a transfer dropper into the tube.  Squeeze the walls of the dropper with a finger and thumb and insert into the bottom of the tube containing the brown, Blood-Treatment Reagent solution.  Release the pressure to draw the sample into the dropper. The exact volume of the solution drawn into the dropper is not critical.
F.
Run the test and record the result

1.
Place the dropper on the “X” on the sensor and squeeze to dispense the sample onto the sensor.  
2.
After dispensing the sample, the analyzer will automatically begin a 180 second countdown.  The display will show:


TESTING



XXX SECONDS TO GO



SENSOR LOT # xxxx

3. At the end of the 180 seconds, the analyzer will display the blood lead result.  The display will show:




RECORD TEST RESULT




xx.x μg/dL Pb




THEN REMOVE SENSOR




SENSOR LOT # xxxx

4.
Remove the used Sensor from the analyzer.  Discard the used materials in an appropriate biohazard container.
G.
Running additional tests


1.
The analyzer is ready to run additional tests when the display reads:




LAST TEST RESULT




xx.x μg/dL Pb




INSERT SENSOR

SENSOR LOT # xxxx
H. Steps to be taken following an automatic shut-off

1. The analyzer has two automatic shut-off time limits depending on the power source being used.

a.
Battery:  15 minutes

b.
AC Adapter:  60 minutes 

2. If the sample is run and the analyzer automatically shuts-off, the sample will have to be rerun.

3. After an automatic shut-off, the analyzer is to turned on by pushing the on/off switch toward the left on the back panel.  Wait for SELF TEST to finish.  The display will show:





PREPARE SAMPLE





USE SENSOR LOT #





OR RECALIBRATE




THEN INSERT SENSOR

VIII.
Test Results And Interpretation:
A. The Analyzer’s display window shows the blood lead result.  The result is in micrograms (μg) of lead per deciliter (dL) of whole blood.  No calculation is needed.  The results are displayed to one decimal place.  The range of the test is 1.5 to 65 μg/dL.  
B. “High” in the display window indicates a blood lead result greater than 65 μg/dL.  If this occurs, report the blood lead result as greater than (() 65 μg/dL.

C. Procedure For Following Up An Elevated Capillary Blood Lead Level:
1. Patients with blood lead levels lower than 10 μg/dL do not indicate lead poisoning.

2.
In accordance with Center for Disease Control Guidelines and elevated capillary blood lead level (BLL) is defined as equal to or greater than 10 μg/dL and indicate possible lead poisoning.  Any screening BLL above 10 μg/dL must be confirmed with a venous sample.  The time frame for collection of the confirmatory sample depends upon the value of the initial screening BLL.

D. The following steps will be taken after obtaining a blood lead result:

	Capillary Level
	Action

	Less than 10 μg/dL
	No action needed

	10 μg/dL to 
19 μg/dL
	Child’s physician will receive a copy of the results.  Public Health Nurse will contact the child’s physician’s office and coordinate for a venous level to be done within three months. 

	20 μg/dL to 
44 μg/dL
	Child’s physician will receive a copy of the results.  Public Health Nurse will contact child’s physician to coordinate for a venous level to be done within one week.

	45 μg/dL and above
	Public Health Nurse will access the situation and then notify child’s physician’s office immediately of result and coordinate to have a venous blood lead level drawn within 24 hours.  Child’s physician will receive a copy of the results. 


E. The Medical Director of the local health department will be notified of any results 30 μg/dL and above and action will be taken by the Public Health Nurse.
F. Questionable results:  Incorrect test results may have an adverse medical outcome.  If test results are questionable or inconsistent, follow the suggestions below:

1. Make sure the expiration date of the kit has not passed (see end of the kit box)

2. Check that the analyzer is properly calibrated.  The lot number displayed on the screen should match the lot number printed on the Sensor container and test kit.

3. Check the analyzer and kit contents using proper control material.  Acceptable performance is assured if results of the controls are within the proper range.

4. If the above steps result in unacceptable performance, see the LeadCare II User’s Guide for further steps to be taken.
G. Reporting:  All lead results must be reported electronically to the CLPP program at MDCH.

IX.
Limitations of procedure
A.
Potential Sources of Lead:  The major sources of lead in the blood of children is lead-containing paint (peeling, chipping, dust particles, etc.) that is usually found in/on/around older homes.  These homes are frequently found in the inner city and/or in areas that are socio-economically depressed.  Children that suffer from pica will ingest these forms of lead; with a resulting increase in their blood lead concentrations.  Other potential sources of lead for absorption are:  pottery/ceramics (usually of non-US origin), battery reclamation/manufacturing operations, mining/smelting operations, antique care restoration, older water (lead) pipes, orchards that used lead arsenate for pest control, soil around older (paint-scraped) homes, soil on or near former lead-working sites, water from wells in certain geographical/geological areas, acidic foodstuffs packaged in lead-soldered cans, eating lead shot containing game, encountering areas contaminated by lead from the exhaust of automobiles using leaded gasoline, etc.

B.
The LeadCare II Blood Lead Testing system is an in vitro, diagnostic device that is used in-the-field and in medical facilities to test children and adults for lead exposure and absorption.
C.
For blood collected in the capillaries provided with the test kit:  Dispense the blood from the capillary into a Treatment Reagent tube within 10 minutes of collection, and mix well, to prevent the blood from clotting inside the capillary.
D. For blood collected in other collection devices:  Use only fresh , unrefrigerated whole blood within 24 hours stored at 50o – 90oF (10o – 32oC) with the LeadCare II System.  Do not use plasma or serum.  Use the capillaries and plungers provided with the test kit to transfer 50 μl of blood from the collection device into the Treatment Reagent tube.  

E. After mixing the blood with the Treatment Reagent, analyze it in less than 48 hours if stored at room temperature.  If stored refrigerated, analyze within 7 days.  NOTE:  Allow mixture to reach room temperature before analyzing.  The analysis of refrigerated blood can lead to erroneous blood lead results
F. Extremes in humidity may affect the blood lead results.  Performance has been validated from 12% to 80% relative humidity (non-condensing).  Use of the LeadCare II system outside of this range is not recommended.

G. Do not use the LeadCare II system in drafts.  This could lead to falsely low reslts.

I. Keep the LeadCare II system out of direct sunlight

II. The Analyzer will only function in the temperature range of 54o – 97oF (12o – 36oC).  Otherwise the analyzer will display a temperature error code.

J.
Allow all of the LeadCare II system components to reach a steady temperature before using.
K. Use the Sensors, the Treatment Reagent tubes, capillaries, and transfer droppers only once.  Do not resue.  Reuse could lead to erroneous results.

L. Do not mix Sensors from different lots.

M. Do not use damaged (bent, scratched, cut, etc.) Sensors.

N.
Refer to the users guide for a complete listing of substances and commonly used drugs which do not affect the results of the LeadCare II system
O.
For technical assistance contact:  



LeadCare Customer Support


ESA, Inc.


22 Alpha Road


Chelmsford, MA  01824


Phone:  1-800-275-0102



Fax:
  1-978-252-7092
X.
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