TECHNICAL PROCEDURE MANUAL

CHRISTUS Spohn Hospital Corpus Christi – Shoreline/Memorial/South Laboratory
Phosphatase Using Abbott ci4100

Intended use
The Phosphorus assay is used for the quantitation of phosphorus in human serum, plasma, or urine.
Summary
The majority of the body phosphorus (80% to 85%) is present in the bones as hydroxyapatite. The remainder of the phosphate is present as inorganic phosphorus and phosphate esters. Calcium and phosphorus in serum usually exhibit a reciprocal relationship. Increased serum phosphorus may occur in hypervitaminosis D, hypoparathyroidism, and renal failure. Reduced serum phosphorus levels are seen in rickets (Vitamin D deficiency), hyperparathyroidism, and Fanconi’s syndrome.
Method
Phosphomolybdate 

Principle
Inorganic phosphate reacts with ammonium molybdate to form a heteropolyacid complex. The use of a surfactant eliminates the need to prepare a protein-free filtrate. The absorbance at 340 nm is directly proportional to the inorganic phosphorus level in the sample. Sample blanks must be run to correct for any non-specific absorbance in the sample.
Specimen collection and handling
Suitable Specimens

Serum and plasma are acceptable specimens. Urines are also acceptable.
• Serum: Use serum collected by standard venipuncture techniques in glass or plastic tubes with or without gel barriers. Ensure complete clot formation has taken place prior to centrifugation. Centrifuge according to tube manufacturer’s instructions to ensure proper separation of serum from blood cells. Some specimens, especially those from patients receiving anticoagulant or thrombolytic therapy, may take longer to complete their clotting processes. Fibrin clots may subsequently form in these sera and the clots could cause erroneous test results.

• Plasma: Use plasma collected by standard venipuncture techniques into glass or plastic tubes. Acceptable anticoagulants are lithium heparin (with or without gel barrier) and sodium heparin. Ensure centrifugation is adequate to remove platelets. Centrifuge according to tube manufacturer’s instructions to ensure proper separation of plasma from blood cells.
· Urine: Urine specimens should be collected in 6 mol/L HCl, 20 to 30 mL

       for a 24 hour specimen, to avoid precipitation of phosphate complexes.5
For total sample volume requirements, refer to the ASSAY PARAMETERS section of this package insert and Section 5 of the ARCHITECT System Operations Manual.

Specimen Storage

Serum and Plasma
Allow specimens to reach room temperature prior to analysis.9

	Temperature
	Maximum

Storage (Serum/Plasma)
	Bibliographic

Reference

	20 to 25°C
2 to 8°C

-20°C
	1 days
4 days
1 months
	10

10,11
10


Guder et al.5 suggest storage of frozen specimens at -20°C for no longer than the time interval cited above. However, limitations of laboratory equipment make it necessary in practice for clinical laboratories to establish a range around -20°C for specimen storage. This temperature range may be established from either the freezer manufacturer’s specifications or your laboratory standard operating procedure(s) for specimen storage.
NOTE: Stored specimens must be inspected for particulates. If present, mix and centrifuge the specimen to remove particulates prior to testing. degrees C. or stored frozen (-10 degrees C. or colder) prior to being tested.
Materials and Equipment Required
Materials Provided

7D71-22 Phosphatase Reagent Kit
Materials Required but not Provided

• Control Material

• Saline (0.85% to 0.90% NaCl) for specimens that require dilution
Reagents – working solutions
Reagent Kit

Alkaline Phosphatase is supplied as a liquid, ready-to-use, two-reagent

kit which contains:
7D21-21

R1 2 x 40 mL
R2 2 x 71 mL
Estimated tests per kit: 2,800*
7D21-31

R1 10 x 40 mL
R2 10 x 71 mL
Estimated tests per kit: 14,000*
*Calculation is based on the minimum reagent fill volume per kit.
	Reactive Ingredients
	Concentration

	R1      Sulfuric Acid
	665 mmol/L

	R2     Ammonium molybdate
           Sulfuric Acid
	2.3mmol/L
665mmol/L

	Inactive Ingredients:R1 and  R2 contains polyethylene glycol octyphenyl ehter (2.9%) as surfactant.


	
	Reagent Handling

Remove air bubbles, if present in the reagent cartridge, with a new applicator stick. Alternatively, allow the reagent to sit at the appropriate  storage temperature to allow the bubbles to dissipate. To minimize volume depletion, do not use a transfer pipette to remove the bubbles.
CAUTION: Reagent bubbles may interfere with proper detection of reagent level in the cartridge, causing insufficient reagent aspiration which could impact results.


Storage and stability
Reagent Storage

Unopened reagents are stable until the expiration date when stored at 2 to 8°C.  The R2 may be colorless, yellow,green, or blue in appearance. Reagent stability is 65 days if the reagent is uncapped and onboard.
Indications of Deterioration

	Instability or deterioration should be suspected if there are precipitates, visible signs of leakage, extreme  turbidity, microbial growth, if calibration does not meet the appropriate package insert and/or ARCHITECT System Operations Manual criteria, or if controls do not meet the appropriate criteria.
	

	
	

	
	


Calibration 
Calibration is stable for approximately 41 days (984 hours) and is required with each change in reagent cartridge and lot number. Verify calibration with at least two levels of controls according to the established quality control requirements for your laboratory. If control results fall outside acceptable ranges, recalibration may be necessary. 

The urine application uses the serum calibration.

For a detailed description of how to calibrate an assay, refer to Section 6 of the ARCHITECT System Operations Manual.

For information on calibrator standardization, refer to the Multiconstituent

Quality control
The following is the recommendation of Abbott Laboratories for quality control. As appropriate, refer to your laboratory standard operating procedure(s) and/or quality assurance plan for additional quality control requirements and potential corrective actions.

• At least two levels of controls (normal and abnormal) are to be run every 24 hours. 

· STAT Lab will run three levels of controls (low, medium, and hight) every 24 hours.
• If quality control results do not meet the acceptance criteria defined by your laboratory, patient values may be suspect. Follow the established quality control procedures for your laboratory. Recalibration may be necessary.

• Review quality control results and acceptance criteria following a change of reagent or calibrator lot.
Preparation of Working Solutions
Not Applicable
Assay Procedure
For a detailed description of how to run an assay, refer to Section 5 of the ARCHITECT System Operations Manual.
Interpretation: reporting results

Critical Value: 9.5 mg/dL

Document critical value using the 1READS comment. Call the value to the unit/department nurse or physicaian. 
Refer to Appendix C of the ARCHITECT System Operations Manual forinformation on results calculations.
Representative performance data are given in the EXPECTED VALUES and SPECIFIC PERFORMANCE CHARACTERISTICS sections of this package insert. Results obtained in individual laboratories may vary.
Measuring Range:
Linearity
Phosphorus serum is linear up to 25.3 mg/dL (8.17 mmol/L). Phosphorus urine is linear up to 186.2 mg/dL (60.14 mmol/L). Linearity was verified using Clinical and Laboratory Standards Institute (CLSI) protocol NCCLS EP6-P.1Linearity was verified using Clinical and Laboratory Standards Institute (CLSI) protocol NCCLS EP6-P.13
Limit of Detection (LOD)

The LOD for Phosphorus serum is 0.25 mg/dL (0.08 mmol/L). The LOD for Phosphorus urine is 2.5 mg/dL (0.8 mmol/L). The LOD is the mean concentration of an analyte-free sample + 2 SD, where SD = the pooled, within-run standard deviation of the analyte-free sample. A study performed on an ARCHITECT c System produced an LOD for Phosphorus serum of 0.07 mg/dL (0.023 mmol/L) and for Phosphorus urine of 1.80 mg/dL (0.582 mmol/L).
Limit of Quantitation (LOQ)

The LOQ for Phosphorus serum is 0.62 mg/dL (0.201 mmol/L). The LOQ for Phosphorus urine is 4.39 mg/dL (1.418 mmol/L). The LOQ is the analyte concentration at which the CV = 20%.

Dilutions
Specimen Dilution Procedures

The ARCHITECT c Systems have an automatic dilution feature; refer to Section 2 of the ARCHITECT System Operations Manual for additional information.
Serum and Plasma: Specimens with  phosphatase values exceeding25.3 mg/dL are flagged and may be diluted by following either the Automated Dilution Protocol or the Manual Dilution Procedure.
Automated Dilution Protocol

If using the Automated Dilution Protocol, the system performs a dilution of the specimen and automatically corrects the concentration by multiplying the result by the appropriate dilution factor. To set up the automatic dilution feature, refer to Section 2 of the ARCHITECT System Operations Manual for additional information.

Manual Dilution Procedure

Manual dilutions should be performed as follows:

• Use saline (0.85% to 0.90% NaCl) to dilute the sample.

• The operator must enter the dilution factor in the patient or control order screen. The system uses this dilution factor to automatically correct the concentration by multiplying the result by the entered factor.

• If the operator does not enter the dilution factor, the result must be multiplied by the appropriate dilution factor before reporting the result.
NOTE: If a diluted sample result is flagged indicating it is less than the linear low limit, do not report the result. Rerun using an appropriate dilution.

For detailed information on ordering dilutions, refer to Section 5 of the ARCHITECT System Operations Manual.
Precautions and Warnings
Precautions for Users

•IVD

• For In Vitro Diagnostic Use.

• Do not use components beyond the expiration date.

• Do not mix materials from different kit lot numbers.

• CAUTION: This product requires the handling of human specimens. It is recommended that all human sourced materials be considered potentially infectious and be handled in accordance with the OSHA Standard on Bloodborne Pathogens.5 Biosafety Level 26 or other appropriate biosafety practices7,8 should be used for materials that contain or are suspected of containing infectious agents. 
• The following warnings and precautions apply to : R1 and R2
WARNING
DANGER. Contains sulfuric acid and polyethylene glycoloctylphenyl ether.

H314 Causes severe skin burns and eye damage.

H290 May be corrosive to metals.

H412 Harmful to aquatic life with long lasting effects.

Prevention

P234 Keep only in original container.

P260 Do not breathe mist/vapors/spray.

P264 Wash hands thoroughly after handling.

P280 Wear protective gloves/protective clothing/

eye protection/face protection.

P273 Avoid release to the environment.

Response

P301 +P330 +P331 IF SWALLOWED: Rinse mouth. Do NOT induce vomiting.

P304 +P340 IF INHALED: Remove victim to fresh air and keep at rest in a position comfortable for    breathing.

P305 +P351+P338 IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, if present and easy to do. Continue rinsing.

P303 +P361+P353 IF ON SKIN (or hair): Remove/Take off immediately all contaminated clothing. Rinse skin with  water/shower.

P363 Wash contaminated clothing before reuse.

P310 Immediately call a POISON CENTER ordoctor/physician.

P390 Absorb spillage to prevent material damage.

Storage

P406 Store in corrosive resistant container with a resistant inner liner.
This material and its container must be disposed of in a safe way.

• Safety Data Sheets are available at www.abbottdiagnostics.com or contact your local representative.
Limitations — interference
Interference studies were conducted using CLSI protocol NCCLS EP7-P.14 Interference effects were assessed by Dose Response and Paired Difference methods, at the medical decision level of the analyte.
	Interfering

Substance
	Interferent Concentration
	N
	Target
(mg/dL)
	Observed

(% of Target)

	Bilirubin
	30 mg/dL (513 μmol/L)

60 mg/dL (1,026 μmol/L)
	3
3
	2.5
2.5
	96.3
98.8

	Hemoglobin
	125 mg/dL (7.5 g/L) 
250 mg/dL (10 g/L) 
	4

4
	2.2
2.2
	107.2
111.8

	Intralipid
	1000 mg/dL (7.5 g/L) 

2,000 mg/dL (20 g/L) 
	4
4
	2.4
2.4
	99.6
164.8

	Protein
	12 g/dL (120 g/L)
	4


	2.8

	98.0




Bilirubin solutions at the above concentrations were prepared by addition of a bilirubin stock to human serum pools. Hemoglobin solutions at the above concentrations were prepared by addition of hemolysate to

human serum pools. Intralipid solutions at the above concentrations were prepared by addition of Intralipid to human serum pools.

Interferences from medications or endogenous substances may affect results.15
Contacts:

Abbott Diagnostics Technical Support:  1-877-4ABBOTT (1-877-422-2688)

Alternative method
Send to Main Lab Chemistry Department
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