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A.  To be able to perform all actions necessary in the operation, maintenance, quality control, and troubleshooting of the i-STAT

  1.  Instrument principles of operation

a. Handheld chemistry analyzer utilizing single-use cartridges containing calibrating solution, a sample handling system, and all the sensors for a panel of tests

b. Analyzer automatically controls all steps in the testing cycle including fluid movement within the cartridge, calibration, continuous monitoring, and thermal control

c. Concentration of analyte is calculated by comparing the sensors’ responses to the sample with that of the calibrant

d. Identifies patients and operator and flags abnormal/out of range results

e. Chemistry tests incl. blood gases, electrolytes, BUN, Glucose, Hct, Hgb, and Creatinine in varying combination panels

  2.  Specimen Requirements

a. Fresh whole blood either without anticoagulant or with an appropriate heparin anticoagulant

b. Sample volume: 65μL or 95 μL

c. Run within 3 minutes for capillary tubes, evacuated tubes or syringes without anticoagulant

d. Run within 10 minutes for evacuated tubes or syringes with anticoagulant 

  3.  Necessary Reagents

a. Each cartridge contains sensors, microfluidic components and calibration solution 

b. No dilution nor reagent mixing steps are required

c. Test cartridges are available in a variety of panel 

d. Maintain cartridges at 2-8°C until expiration date

4.  Calibration

a. Cartridges are self-calibrating

b. Cartridges contain a calibrant solution with a known concentration of each analyte

5.  Quality Control

a. Aqueous assayed controls are used to verify the performance of a batch of cartridges when they are first received or when storage conditions are in question

b. Analyzer runs a series of automated on-line quality measurements that monitor the sensors, fluidics, and instrumentation each time a test is performed

c. Analyzer runs a series of automated on-lie procedural checks that monitors the user each time a test is performed

6.  Procedure for operating the i-STAT

a. Select the appropriate cartridge

(1) Remove protective foil after it has reached room temp

(2) Handle the cartridge with care as to not contaminate the contact pads

(3) Fill the sample chamber of the cartridge with blood using a flat surface.  The cartridge is designed to fill correctly.

(4) Seal the cartridge by folding the snap closure over the sample well

(5) Insert cartridge into the analyzer.  “CONTACTING CARTRIDGE” message indicates proper insertion 

b. Using the handheld analyzer

(1) Display will change to “TIME TO RESULTS” with the time bar counting down

(2) Follow prompts and enter operator and patient ID numbers

(3) Results will be displayed for 45 seconds after which they can be recalled by pressing the display key

(4) Record results by transmitting to portable printer, Central Data Station or onto a report

(5) Remove cartridge anytime after the “LCK” prompt disappears and discard in biohazard us container

(6) Analyzer is ready to accept another cartridge after used cartridge is removed even if results are still displayed

7.  Normal ranges (Reference ranges)

a. Normal ranges are programmed into the analyzer 

b. See normal range chart in operational instruction

8.  Review of Patient Results

a. Review for flags, codes, and messages prior to reporting results

b. Stars (***) indicate a compromised sensor or sample interference and requires repeat analysis

9.  Routine Care of i-STAT

a. Clean the display screen with a soft dry tissue.  Clean the case using a gauze pad moistened with a mild nonabrasive cleaner.

b. Prevent liquid from entering the electronics compartment, battery compartment or the cartridge port, the analyzer may be damaged.

11. Factors Affecting Results

a. Sodium: Sodium Heparin may increase sodium results up to 1mmol/L.

b. Potassium:  Values will increase in iced specimen and anticoagulated samples are preferred over serum because K+ can be release from platelets and RBCs during clotting process.

c. Chloride:  100mg/dL bromide will increase Chloride results by 30mmol/L.

d. Glucose:  Values will decrease in whole blood over time.  Venous blood glucose is as much as 7mg/dL less than capillary blood glucose as a result of tissue utilization.  100mg/dL bromide will decrease glucose results by 55mg/dL.

e. Hematocrit:  Grossly elevated WBC counts may increase result.

f. Calcium:  Prolonged tourniquet application and forearm exercise may increase calcium due to a decrease in pH caused by localized production of lactic acid.

g. pH: Prolonged tourniquet application and forearm exercise may decrease pH due to localized production of lactic acid.  Exposure of sample to air will cause an increase in pH due to the loss CO2.  

h. PO2 and Saturated Oxygen (sO2): Exposure of sample to air will cause an increase in pO2 when values are below 150 mmHg and a decrease in pO2 when values are above 150 mmHg (approximate pO2 of room air).

i. PCO2:  Exposing the sample to air allows CO2 to escape, which causes PCO2 to decrease. 

12. Instrument Service and Maintenance

a. Wait until any test in progress is completed before replacing the batteries or results will be lost.  Stored results will not be lost when replacing the batteries.

b. Whenever new tests and features become available the analyzer software requires updating.  Complete instructions for installing new software will be sent with updates.

a. If a problem is detected during a testing cycle, the cycle will be stopped and a message box will appear on the display screen.  The message will identify the problem and indicate the next step to be taken.  Below the message box is a code #.  This number may be helpful to i-STAT Technical Service if a problem cannot be resolved.

12.  Critical Values

b.  Report to requesting provider or nursing staff immediately

c. Sodium: <135 or >150

d. Potassium:  <3.5 or >5.3

e. Calcium: <1.0 or >1.3

f. Glucose: <50 or >120

g. Arterial blood gases: 

(1) pH: <7.25 or >7.55

(2) pCO2: <25 or >60

(3) pO2: <50 or >150
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