
 

 BAOSR6x37.01 OSR General Chemistry 
 2009-08 

 

BICARBONATE 
  

 OSR6137 4 x  25 mL 
 

 OSR6237 4 x   50 mL 
 

 OSR6537* 4 x 107 mL 
 

Intended Use 
System reagent for the quantitative determination of Bicarbonate in human serum and plasma on Beckman Coulter AU analyzers. 
* Bicarbonate Reagent OSR6537 for use on the AU2700/5400/680 system only. 
 

Summary 
Bicarbonate measurements are used in the diagnosis and treatment of numerous potentially serious disorders associated with changes in body  
acid-base balance. The determination of bicarbonate (HCO3

¯) is used in conjunction with other clinical and laboratory information for the evaluation 
of acid-base status. An elevation of the Bicarbonate level may be observed in compensated respiratory acidosis and metabolic alkalosis. Low 
Bicarbonate levels may be observed in compensated respiratory alkalosis and metabolic acidosis.1 Additional laboratory determinations will permit 
differentiation between metabolic and respiratory conditions. 
 

Methodology 
The bicarbonate reagent utilizes the enzymatic method developed by Forrester et al.2 In this procedure bicarbonate (HCO3

¯) and 
phosphoenolpyruvate (PEP) are converted to oxaloacetate and phosphate in the reaction catalyzed by phosphoenolpyruvate carboxylase (PEPC). 
Malate dehydrogenase (MD) catalyzes the reduction of oxaloacetate to malate with the concomitant oxidation of reduced nicotinamide adenine 
dinucleotide (NADH). This oxidation of NADH results in a decrease in absorbance of the reaction mixture measured bichromatically at 380/410 nm 
proportional to the Bicarbonate content of the sample. 
 

 PEPC 

PEP  +  HCO3
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 Magnesium 

 
 

 MD 

Oxaloacetate  +  NADH  +  H+  Malate  +  NAD+ 
 
 

System Information 
For AU400/400e/480, AU600/640/640e/680 and AU2700/5400 Beckman Coulter Analyzers. 
 

Reagents 
Final concentration of reactive ingredients: 
 

MD (microbial) 2,000 U/L 
PEPC (microbial) 572 U/L 
Magnesium 2.8 mmol/L 
PEP 8.2 mmol/L 
NADH 1.6 mmol/L 
Also contains preservatives.   
 

Precautions 
1. For in vitro diagnostic use. 
2. Do not ingest. Toxicity has not been established. 
3. Bicarbonate reagent contains material that is an irritant or can be allergenic. Avoid skin contact. In case of contact, immediately wash affected 

area thoroughly with soap and water. 
 

Preparation of Reagents 
The Bicarbonate reagents are ready to use. No preparation is required. 
 

Storage and Stability 
1. The unopened reagent is stable until the expiration date printed on the label when stored at 2 to 8°C. 
2. Opened reagent is stable for 7 days when stored in the refrigerated compartment of the analyzer. 
 

Indications of Deterioration 
Absorbance measurements exceeding specified limits may be an indication of reagent deterioration. 
Visible signs of microbial growth, turbidity or precipitate, or any change in color in the Bicarbonate reagent may indicate degradation and warrant 
discontinuance of use. 
 

Specimen Collection and Preparation 
Serum and plasma samples, free from hemolysis, are the recommended specimens. Obtain blood specimen aseptically by venipuncture or skin 
puncture. Separate serum or plasma from cells promptly to minimize hemolysis. 
Oxalate, citrate and EDTA have been reported to interfere with assay results. If plasma is used, the recommended anticoagulant is heparin. 
 

Sample Storage and Stability 
Once separated from cells, Bicarbonate in serum is stable for several hours when stored at 2 – 8°C and protected from exposure to air.1 
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Interfering Substances 
Results of studies3 show that the following substances interfere with this Bicarbonate procedure. 
 

The criteria for no significant interference is recovery within 10% of the initial value. 
 

Hemolysis: No significant interference up to 500 mg/dL Hemoglobin 
Icterus: No significant interference up to 40 mg/dL Bilirubin 
Lipemia: No significant interference up to 1000 mg/dL Intralipid 
 

* Intralipid, manufactured by KabiVitrium Inc., is a 20% IV fat emulsion used to emulate extremely turbid samples. 
 

Drugs and other substances may affect Bicarbonate determinations. The information presented is based on results from studies and is current at the 
date of publication. Beckman Coulter Inc. makes no representation about the completeness or accuracy of results generated by future studies. For 
further information on interfering substances, refer to Young4 for a compilation of reported interferences with this test. 
 

Procedure 
A complete listing of test parameters and operational procedure can be found in the User’s Guide appropriate to the analyzer. 
 

Materials Provided 
Bicarbonate Reagent 
 

Materials Required but Not Provided 
NERL Carbon Dioxide Standards (Cat # 2340-C and 2340-E) or Chemistry Calibrator (Cat # DR0070) 
 

Stability of Final Reaction Mixture 
The Beckman Coulter AU analyzer automatically computes every determination at the same time interval.  
 

Calibration 
The frequency of calibration is daily. Calibration of this bicarbonate procedure is accomplished by use of NERL Carbon Dioxide Standards  
(Cat # 2340-C and 2340-E) or Chemistry Calibrator (Cat # DR0070), which are traceable to NIST standards. 
 

Recalibration of this test is required when any one of these conditions exist: 
1. A reagent lot number has changed or there is an observed shift in control values. 
2. A fresh bottle of reagent is used for testing. 
3. Major preventative maintenance was performed on the analyzer or a critical part was replaced. 
 

Quality Control 
During operation of the Beckman Coulter AU analyzer at least two levels of an appropriate quality control material should be tested a minimum of 
once a day. In addition, controls should be performed after calibration, with each new lot of reagent, and after specific maintenance or 
troubleshooting steps described in the appropriate User’s Guide. Quality control testing should be performed in accordance with regulatory 
requirements and each laboratory’s standard procedure. 
 

Results 
Automatically printed out for each sample in mEq/L at 37°C. 
 

Dynamic Range 
The Bicarbonate procedure is linear from 2.0 to 45.0 mEq/L. Samples exceeding linearity should be repeated after diluting the sample with De-
Ionized water containing less than 1 mEq/L of Bicarbonate. The resultant readout must be multiplied by the dilution factor to give the total 
Bicarbonate level of the undiluted sample. 
 

Expected Values 
 

Adult5  21 - 31 mEq/L 
 

Expected values may vary with age, sex, diet and geographical location. Each laboratory should determine its own expected values as dictated by 
good laboratory practice. 
 

Specific Performance Characteristics 
The following data was obtained using the Bicarbonate Reagent on Beckman Coulter AU analyzers according to established procedures. Results 
obtained in individual laboratories may differ. 
 

Precision7 
Estimates of precision, based on CLSI recommendations6, are consistent with typical performance. The within run precision is less than 3% CV or 
SD less than 1 mEq/L and total precision is less than 7% CV or SD less than 1.5 mEq/L. Assays of 3 serum pools were performed and this data 
reduced following CLSI guidelines above. 
 

N = 80 Within run Total 
 Mean, mEq/L SD  CV%    SD CV%  

9.0 0.37 4.2 0.63 7.0 
25.1 0.29 1.2 0.58 2.3 
34.9 0.37 1.1 0.71 2.0 

 

Method Comparison7 
Patient samples were used to compare this Bicarbonate Reagent. The table below demonstrates representative performance on the AU analyzers 
 

Y Method AU640 
X Method Method 2 
Slope 0.864 
Intercept 1.557 
Correlation Coeff. (r) 0.996 
No. of Samples (n) 122 
Range (mEq/L) 1.3-39.8 
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Sensitivity 
The typical absorbance change for 1 mEq/L of Bicarbonate is 0.005. 
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Manufactured by: Beckman Coulter, Inc., 250 S. Kraemer Blvd. Brea, CA 92821, USA 
 
 

 
 



 


