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Materials and methods

Procedure
GEM® Premier™ 3000:
The GEM Premier 3000 is a portable analyzer used for analysis of whole blood samples at the point-of-care in a clinical setting. This analyzer simultaneously measures blood gas, electrolytes, glucose, lactate, and hematocrit values. Determination of analyte concentration is based on potentiometry (pH, PCO2, Na+, K+ and Ca++), amperometry (PO2, glucose and lactate), and conductometry (hematocrit). Sample volume is 150 µL of whole blood for the full menu of analytes and results are available approximately 90 seconds from sample introduction. The device comprises two components: the instrument and the replaceable cartridge as a primary component. The disposable cartridge is a closed system that contains all components needed for sample analysis: reagents, electrochemical sensor, sampling stylus and the waste container. Cartridge insertion in the analyzer is followed by automated sensor calibration.  Subsequent calibrations are performed automatically at regular scheduled intervals in order to ensure constant accuracy of the analyzer performance. The device performs one-point calibrations on an average of every 20 min and two-point calibrations every 2 h. one-point calibration is also performed automatically after every sample analysis.  Furthermore, GEM Premier 3000 has an active automated performance quality control program termed Intelligent Quality Management, which continually controls the entire process of sample analysis, enables instantaneous error detection, and performs corrective actions for error elimination. Moreover, the analyzer detects insufficient samples, bubbles or microthrombi, and in these cases it will cancel the test and display a message. 
The within-run imprecision for aqueous quality control materials [standard deviation (SD) or % coefficient of variation (%CV)] was pH: SD= 0.0020 to 0.0067; PCO2: 1.3% to 2.8%; PO2: 1% to 2.3%; and hematocrit: 0% to 0% [1]. The between-run imprecision (day-to-day precision) for aqueous quality control materials was pH: SD= 0.0064 to 0.0085; PCO2: 2.3% to 2.7%; PO2: 2.0% to 2.3%; and hematocrit: 0% to 0% [1]. Accuracy of the analyzer was good with clinically acceptable correlation in comparison with central laboratory instruments [1-3].                
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