


FILLING AND SEALING CARTRIDGE USING TRANSFER DEVICE

Procedure STEP

ACTION

1

Place the cartridge on a flat surface or hold it in a horizontal
position.

Direct the tip of the syringe, capillary tube
or dispenser into the sample well.

Dispense sample slowly and steadily until
it reaches the fill mark indicated on the
cartridge label. Leave some sample in the
sample well.

Fold the snap closure over the
sample well.

Press the rounded end of the
closure until it snaps into place.
Slightly lift finger or thumb
and ensure that the cartridge
is closed before completely
removing finger or thumb
from the closure.

Caution Do not hold cartridge between the fingers
if using a syringe with needle to fill.

FILLING AND SEALING PT/INR (PROTHROMBIN TIME) CARTRIDGES USING DIRECT

FINGERSTICK SAMPLING

STEP

ACTION

1.

11-2

Remove cartridge from foil pouch and place the cartridge on a flat
surface.

Prepare lancet device and set aside until needed.

Clean and prepare the finger to be sampled using a 70% aqueous
solution of isopropanol (70% v/v). Allow the finger to dry
thoroughly before sampling. When disinfecting fingerstick skin
puncture sites, swabs or solutions containing substances other than
isopropanol (e.g. Chlorhexidine Gluconate) are not recommended.
Refer to the “Limitations of the i-STAT
PT/INR Test” section in the PT/INR
Cartridge and Test Information Sheet
for more information.

Prick the bottom side of the fingertip
with the lancet device.

Gently squeeze the finger, developing

a hanging drop of blood and perform

the test with the first sample of blood.

Avoid strong repetitive pressure (“milking”) as it may cause hemolysis or
tissue fluid contamination of the specimen.
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6. Touch the drop of blood against the bottom of the sample well.
Once in contact with the sample well, the blood will be drawn into
the cartridge.

7. Apply sample until it reaches the fill mark indicated on the cartridge.
8. Fold the sample closure over the sample well.
9. Press the rounded end of the closure until it snaps into place. Slightly

lift finger or thumb and ensure that the cartridge is closed before
completely removing finger or thumb from the closure.

Note: To further simplify the sample application into the test cartridge, it is
possible to bring the cartridge to the finger for easier application. Do ensure
that the instrument remains on a flat vibration-free surface for testing.

FILLING AND CLOSING AN IMMUNOASSAY CARTRIDGE USING A TRANSFER DEVICE

1. Following thorough mixing of the sample, direct the transfer device
(either syringe tip or pipette tip) into the inlet port. Apply a single
drop of sample to the inlet port. If the cartridge fill is incomplete as
seen via the fill indicator on the cartridge label, apply a second small
drop until the sample reaches the fill mark.

2. To close the immunoassay cartridge:

a. first anchor the cartridge in place by using the thumb and index
finger of one hand to grasp the cTnl cartridge from its side edges
away from the sample inlet.

b. use the thumb of the other hand to slide the plastic closure clip to
the right until it locks into place over the sample well. Note: When
sliding the closure clip, the index finger of that same hand should not be
placed directly across from the thumb, as this could result in the sample
being pushed onto the user’s glove. This index finger should be placed
just above the position of the sliding clip during closure or not used at
all.
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INSERTING AND REMOVING THE CARTRIDGE FROM THE ANALYZER

STEP ACTION

-
Inserting Cartridge into Analyzer

1 Align the cartridge with the contact pads
facing up and toward the cartridge port.

2 Push the cartridge slowly and smoothly into
the cartridge port until it clicks into place.

Removing Cartridge from Analyzer
3 Do not attempt to remove the cartridge

while the message “Cartridge Locked”
remains on the screen.

4 When results are displayed, pull the
cartridge straight out of the analyzer.

5. Dispose of the cartridge in a container
for biohazards, following local, state, and national regulatory
guidelines.
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INCORRECT PROCEDURE

Overview

The cartridge is designed to fill and seal correctly. However, the conditions

described below may occur, especially during the training period.

If the

condition is not detected by the operator, the analyzer will detect the condition,
halt the test cycle and display a cause message followed by the action message

“USE ANOTHER CARTRIDGE.”

Condition

Operator Action

Analyzer Display

Sample beyond fill mark.

If the sample flows only slightly beyond the fill mark, the
cartridge can still be used. If the sample is close to or enters
the air segment chamber, use another cartridge.

SAMPLE POSITIONED BEYOND
FILL MARK

Sample not up to fill mark.

If the sample well fills but the sample does not reach the fill
mark, ensure that the air vent (small hole on the underside of
the cartridge) is not blocked. Tilt the cartridge slightly so that
gravity aids the flow. When the sample starts to flow into the
chamber, return the cartridge to the horizontal position.

If the sample is considerably short of fill mark, the analyzer will
detect the condition and halt the test cycle.

SAMPLE POSITIONED SHORT OF
FILL MARK

Sample well empty.

If the sample reaches the fill mark, but the sample well is left
completely empty, there may be insufficient sample for the test.

INSUFFICIENT SAMPLE

Air bubbles in sample.

If air bubbles are trapped in the sample chamber, discard the
cartridge and fill another.

INSUFFICIENT SAMPLE

Sample well overfilled.

If the sample well is so full that sample is seen above the
sample well after the sample chamber is filled, do not wipe or
absorb the excess with a gauze or tissue but draw the excess
back into the syringe or a capillary tube. If the sample spreads
over the outside of the sample well, an airtight seal may not
form when the cartridge is closed. In this case the analyzer
may not be able to move or position the sample over the
Sensors.

UNABLE TO POSITION SAMPLE

Sample clotted.

If the sample clots in the sample well the analyzer will not be
able to move or position the sample over the sensors.

UNABLE TO POSITION SAMPLE

Cartridge contaminated.

If sample spills onto the cartridge or if the cartridge

has collected debris, discard the cartridge. Inserting a
contaminated cartridge into the analyzer will cause debris to
build up on the pins that contact the cartridge pads which will
cause a cartridge or analyzer Quality Check code.

CARTRIDGE ERROR or ANALYZER
ERROR

Sample pushed beyond fill
mark.

Avoid applying excess pressure on the closure directly over
the sample well as doing so may push the sample beyond the
fill mark.

SAMPLE POSITIONED BEYOND
FILL MARK

Cartridge sealed before
sample reaches fill mark.

Closing the cartridge before the sample chamber has filled will
stop the flow of the sample to the fill mark.

SAMPLE POSITIONED SHORT OF
FILL MARK

Cartridge not sealed before | Failure to close the cartridge before inserting it into the UNABLE TO POSITION SAMPLE.
inserted into analyzer. analyzer will prevent sample movement and can cause the
sample to flow backward and out of the sample well.
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Caution

Art: 714374-00J

PROCEDURE FOR CARTRIDGE TESTING 2

The following cautions should be taken to prevent damage to the analyzer and
to ensure the safety of the operator and the integrity of results.

Never look into the barcode scanner beam or point it toward
anyone’s eyes. The beam could cause permanent eye damage.

Do not attempt to remove a cartridge during the testing cycle. The
force that would be necessary to do so could damage the analyzer.
The message “Cartridge Locked” will remain on the screen until the
analyzer unlocks the cartridge.

The analyzer may be contaminated with blood from prior use.
Whenever handling the analyzer, cartridges, and peripherals exercise
universal precautions to protect yourself from blood-borne pathogens.
Universal precautions are those procedures and practices, such as
the wearing of gloves, designed to protect personnel from blood-
borne pathogens as well as pathogens from other body substances.
These precautions are based on the assumption that blood, body
fluids or tissue can contain infectious agents and, therefore, should
be treated as a biohazard. For more detailed information, please
refer to either the CDC/NIH manual, "Biosafety in Microbiological
and Biomedical Laboratories", Fourth Edition, 1999, or the WHO
"Laboratory Biosafety Manual", Second Edition, 2003.

To protect from nosocomial infections, decontaminate analyzers
periodically and whenever blood is spilled or transferred to an
analyzer. See under "Cleaning the Analyzer and Downloader" in
section 17 of this manual.

A falling analyzer may cause injury. Always place the analyzer and
peripherals on a stable surface or in a location where it will not cause
injury if dropped.

The analyzer may be rendered inoperative by damage due to
mishandling, such as dropping, by exhausting the batteries or by
other causes. Clinical settings that demand fail-safe testing should
reduce this risk by having a backup analyzer or test source available.

The analyzer should not be used in environmental conditions that
exceed the operating temperature and humidity specifications. An
analyzer that has been exposed to extreme environmental conditions
must be allowed to come to equilibrium with the operating
environment prior to use. Note: the analyzer will display the message
“Temperature Out of Range” until it has reached its operating
temperature.

The analyzer and its peripherals are not listed by any authority with
respect to suitability for use in oxygen enriched atmospheres.

Proper procedure must be used to ensure correct manual entry of
patient ID, operator ID, sample type and other data that may affect
the clinician’s interpretation of results.
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PERFORMING PATIENT ANALYSIS

for i-STAT Cartridge

A level surface includes running the handheld in the
downloader/recharger.

7. Review results.
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INTERPRETATION OF DISPLAYED RESULTS

Results Display

Reportable Ranges

Reference Ranges

Action Ranges

ACT Cariridges

Art: 714374-00J

Test results are displayed with numerical concentration values in the units
selected for the Customization profile. For patient test
results, bar graphs depicting the values in relation to
reference ranges are also displayed. Reference ranges are ™ 0 |
marked on the bars by tic marks. When all test values ST e
are within their reference ranges, the tic marks will
be centrally aligned. The bar graphs can be used as a
visual cue for distinguishing between “normal” and
“abnormal” results. Blood gas, coagulation, and cTnl
results are not displayed with bar graphs and reference
ranges.

If a value exceeds the reference range, the bar graph
may be rescaled to show the reference range and value
in relation to the measurement range.

Pt: 22212111
10:11 22Aug00
i-STAT EG7+

37.0°C

pH 7.461

PCO, mmHg 27.8

The reportable range (sometimes referred to as the
linear range) is the concentration range over which
test results are valid. Reportable ranges programmed
into the analyzer are listed in the Cartridge and Test
Information section.

PO, mmHg 135
BEecf mmol/L -4
HCO, mmo1/L 20
TCO, mmo1/L 21
s02% 99

= Page

Reference ranges (sometimes referred to as normal
ranges) in the default Customization profile are
derived from the literature and are listed in the
Cartridge and Test Information section as well as in
the Customization option on the analyzer. Variables
such as sex, age, heritage and other demographic
factors of a population may cause a shift in these P e
ranges. Therefore, it is usually recommended 1OTAT feer
that each facility determine its own reference
ranges. Reference ranges can be changed using the
Customization function on the Central Data Station.

Action ranges (sometimes referred to as critical values)
indicate results that require immediate attention. When
a test result falls outside the action range it is flagged as
either above the high action range T or below the low
action range V. Action ranges are programmed into
the analyzer using the Customization function on the Central Data Station and
can be viewed on the analyzer under the Customization option.

Note: Since the T and | symbols cannot be printed from the Martel Printer,
action range flags on a Martel printer will appear with the << >> symbol.

When testing a Celite ACT or Kaolin ACT cartridge, an option to cancel the
test will appear on the analyzer screen. The cancel test option will only appear
after all the data entry has been completed. If the operator chooses to cancel
the test, the result will display as "0".
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Flags

When the analyzer detects an out-of-range result or an uncharacteristic sensor
signal, the condition is indicated by a flag. See table below for flags and symbols
used with results. Note: The reportable range flags do not apply when testing
is performed under Quality Tests Option 3 — Cal Ver. Action flags do not apply
to Option 1 - Control or Option 3 - Cal Ver.

12-8

Display Action Anal%zeélﬁfgggnse /
> The result falls above the reportable Ifan ACT result is displayed as >1000,
range of the test. the result should be reported as “greater
13107 21augon than 1000 seconds.”
< The result falls below the low end of the | If a pH result is displayed as <6.5, the
reportable range of the test. result should be reported as “less than
6.5.”
<> This result is dependent on another test | If a sodium result is displayed as >180,
that has been flagged. the calculations for potassium, chloride,
The < flag willalso be displayed for | BUNV/Urea and hematocrt, which depend
TCO,, pH, PCO,, HCO,, anion gap, base upon the sodium measurement, will be
excess, and s0, it the TCO, is <1 or >80 | 1120980 <>.
mmol/L. Because the values outside this
range are essentially non-physiological,
the TGO, range check is used as an
additional quality check on the validity of
the underlying pH and PCO2 results.
0 The result is above the high action range. | If the action ranges for potassium are 3.2
and 5.5, a result of 6.0 will be displayed
as 6.0 1.
\ The result is below the low action range. | If the action ranges for potassium are 3.2
bt 22212111 and 5.5, a result of 3.0 will be displayed
L STaT e as3.0 L.
i The signals from a particular sensor The sample should be retested using
are uncharacteristic. Uncharacteristic another cartridge.
signals can be cgused by a.compromlsed It the stars reappear, refer to the
sensor or by an interferent in the sample. | 4 jeshooting paragraph in this section
This flag also appears for any test of the manual.
dependent on another test which is
flagged with stars.

Art: 714374-00J
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TROUBLESHOOTING

Warning Message If testing is disabled due to warning message, the condition must be corrected
and the analyzer must be turned off and back on again before testing is enabled.

Message and See Troubleshooting section
Quality Check Code

*** Instead of Results Stars appear in place of results if the analyzer detects that the sensor’s signal is
uncharacteristic. Since the sensor check is part of the i-STAT quality system,
an occassional result will be flagged due to a bad sensor. Other causes of this
flag are improperly stored cartridges or an interfering substance in the patients
sample, either extrinsic, such as the wrong anticoagulant, or intrinsic such as
medication. Also, aged samples may contain products of metabolism that can
interfere with the tests.

e If the specimen's integrity is not in question, the results that are not
suppressed should be reported in the usual manner.

e Check the supply of cartridges in use with a control solution.

e If the control is in range, draw a fresh sample from the patient and
retest.

e If the stars appear in place of results again, there may be an
interfering substance. Refer to the Cartridge and Test Information
section for a list of interfering substances. Test the sample using
another method.

e If the control is out-of-range or if stars are displayed in place of
results, there may be a problem with the cartridge lot number. Use
another lot number or repeat the test using another method, and
contact your support representative. (Refer to Support Services
information in the Technical Bulletin section.)

Unexpected Results  When results do not reflect the patient’s condition, repeat the test using a fresh
cartridge and sample. If results are still suspect, test the lot of cartridges in use
with i-STAT control solutions. If the controls are in range, there may be an
interfering substance in the sample. Check the Cartridge and Test Information
sheets for the test in question. Test by another method to verify the result.
If the controls are out of range there may be a problem with the cartridge lot
number. Use another lot number or repeat the test using another method, and
contact your support representative. (Refer to Support Services information in
the Technical Bulletin section.)
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PROCEDURES FOR GLUCOSE TEST STRIP TESTING 13

Note: The i-STAT 1 Analyzer (handheld) Model Number (MN) 300 has the capability to run the Precision PCx
Plus glucose test strips, while the i-STAT 1 Analyzer MN 300-G does not have the same capability. The MN
number for the handheld is found on a label located on the underside of the handheld near the top where the
battery compartment is located.

Operating Guidelines  Follow the recommended guidelines to obtain the most accurate results.
for All Samples
e Use the test strips before their expiration date.

e Do not use test strips that are wet, bent, scratched or damaged.
e Use the test strip immediately after opening its foil packet.

e Do not scan a packet’s barcode and use a test strip from another packet.
This may cause incorrect assay results to be generated.

e Cover the entire target area of the test strip with the blood sample. The
test results will not be affected if the target area has been briefly touched
with the patient’s finger, a syringe, a capillary tube or pipette.

e If the test fails to start, apply a second drop of blood to the target area
within 30 seconds. If the test fails to start after the second drop is
applied, or if more than 30 seconds have passed, discard the used test
strip and repeat the test.

e After the blood is applied to the test strip and the test starts, do not touch
the strip.

e Use a new test strip when repeating a patient test.

e Refer to the package insert in the test strip box for specific directions on
storage and use of the test strips.

e Store analyzers in use near the testing location or in an area close to
the same temperature as the testing area. Do not store analyzers near
equipment that gives off heat or in the direct sunlight. If an analyzer is
moved to a testing area that is slighly cooler or warmer (5 °C or 9 °F) than
the previous testing or storage area, allow 30 minutes for the analyzer to
equilibrate to the temperature of the new testing area before using the
analyzer. If the temperature difference is substantial allow 90 minutes
for equilibration.

e i-STAT 1 Analyzers may require a modification to the glucose strip port in
order to be compatible with Precision PCx Plus Glucose Test Strips. This
modification can be identified by noting the analyzer serial number and
by inspecting the glucose strip port.

Analyzer Blue Strip Strip Port Modification Needed?
Serial Port Spacer

Number Present?

> 317900 No No

< 317900 Yes No

< 317900 No Yes. Contact i-STAT Technical Support at
1-800-366-8020, option 1 for information on
modifying the port. The modification is easily

self-installed.

e In departments where glucose test strips are mot used, all i-STAT
Cartridges may be run in Handhelds that are docked in a Downloader/
Recharger.
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However, in departments where both i-STAT ACT cartridges and

glucose test strips are used on the same Handhelds - do not run ACT

cartridges while the Handheld is in the Downloader/Recharger.
PERFORMING PATIENT GLUCOSE ASSAY WITH TEST STRIP

Procedure

If the analyzer displays a message not indicated in this procedure, refer to the

Troubleshooting section of this manual.

Caution

Never look into the barcode scanner beam or point it toward anyone’s eyes.

The beam could cause permanent eye damage.

Display

Action

Analyzer Response

Blank or active.

Press the On/Off key to turn the
analyzer on.

If the analyzer is on, press the
Menu key to return to the Test
Menu or turn the analyzer off and
back on.

Logo briefly displayed followed by Test
Menu.

Test Menu

1 — Last Results

2 — i-STAT Cartridge
3 — PCx Glucose Strip

Press 3 to select PCx Glucose Strip.

REMOVE STRIP will be displayed if a strip
is inserted before the analyzer displays
INSERT STRIP.

Precision PCx Blood Glucose
Strip

1 — Patient
2 - Control

Press 1 to select Patient.

Possible message: “Control Required
Patient Testing Disabled”

Scan or Enter Operator ID

Press Scan to scan the Operator
ID or manually enter the Operator ID
using the keypad and press Enter.

If enabled, the analyzer will validate the
ID. If enabled, the analyzer will prompt for
the ID to be repeated.

Scan or Enter Patient ID

Press Sean to scan the Patient ID,
or manually enter the Patient ID
using the keypad and press Enter.

If enabled, the analyzer will validate the
ID. If enabled, the analyzer will prompt
for the ID to be repeated. If enabled, the
most recent patient ID can be recalled by
pressing the = key.

Scan or Enter Strip Lot Number

Press Scan to scan the Strip Lot
Number, or manually enter the Strip
Lot Number using the keypad and
press Enter.

(see Note below)

Possible messages: “Lot Expired, “
“Invalid Number, “ “Invalid Length, “ “Strip
Lot xxx Is Not in List”

13-2
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PERFORMING PATIENT GLUCOSE ASSAY WITH TEST STRIP (CONTINUED)

f{
9
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e

figure 13.1

figure 13.2
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Display

Action

Analyzer Response

Select Sample Type
1 — Arterial or Capillary

Press 1 or 2 to select the correct
sample type.

This prompt will not be displayed if
the analyzer has been customized
for one sample type only.

2 - Venous

INSERT STRIP Open the foil test strip packet at The analyzer will display the
the notch and tear up or down to “INSERT STRIP” message for 2
remove the test strip. minutes. If the strip is not inserted,
(see figure 13.1) the analyzer will turn off.
With the contact bars facing up,
insert the test strip into the test
strip port until it stops.

Apply Apply a drop of blood directly from | The analyzer beeps when the

Arterial/Capillary Sample
or

Apply Venous Sample

the patient’s finger or a syringe to
the target area on the test strip.

(see figure 13.2)

sample is accepted. The tests
starts automatically as the sample
is accepted.

Precision PCx Blood Glucose Strip
Time to Results
-> Page

Press the = key to enter
Chart page information
if desired. Press the =
key again to return to the
result page.

The analyzer counts down 20
seconds, then displays the test
result.

If the = key is pressed, the Chart
page will be displayed. The sample
type will be displayed along with 3
free fields in which comments of 9
characters each can be entered.

The analyzer may be customized
to present the Chart page
automatically.

Result

Remove the test strip
from the analyzer when
finished testing.

If Action Ranges are
enabled, and the result
is outside the range, an
up (high) or down (low)
arrow will be displayed
with the result.

If Comment Code is
enabled, the analyzer will
request the operator to
Scan or Enter Comment
Code. Up to 3 characters
can be entered.

Result

1 - Test Options

Test Options
Patient

1 - Next Patient
2 - Same Patient
3 - History

Note:

If valid strip lot numbers are programmed into the analyzer, only the

first six digits of the strip lot number need be entered via the keypad.
The analyzer will fill in the remaining eight digits of the 14 digit lot
number. If the strip lot number is not recognized the analyzer will
prompt for the remaining 8 digits.

Rev. Date: 15-Sep-10
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CAUTION

The following cautions should be taken to prevent damage to the analyzer and
to ensure the safety of the operator and the integrity of results.

e Never look into the barcode scanner beam or point it toward anyone’s
eyes. The beam could cause permanent damage in the eye.

e The analyzer may be contaminated with blood from prior use.
Whenever handling the analyzer, exercise standard precautions to
protect yourself from blood-borne pathogens. Standard precautions
are those procedures and practices, such as the wearing of gloves,
designed to protect personnel from blood-borne pathogens as well as
pathogens from other body substances. These precautions are based
on the assumption that blood, body fluids or tissue can contain
infectious agents and, therefore, should be treated as a biohazard.

e A falling analyzer may cause injury. Always place the analyzer on
a stable surface or in a location where it will not cause injury if
dropped.

e The analyzer may be rendered inoperative by damage due to
mishandling, such as dropping, by exhausting the batteries, or by
other causes. Clinical settings that demand fail-safe testing should
reduce this risk by having a backup analyzer or test source available.

e The analyzer should not be used in environmental conditions that
exceed the operating temperature and humidity specifications. An
analyzer that has been exposed to extreme environmental conditions
must be allowed to come to equilibrium with the operating
environment prior to use. Note: the analyzer will display the message
“Temperature Out of Range” until it has reached its operating
temperature.

e Proper procedure must be used to ensure correct manual entry of
patient ID, operator ID, sample type and other data that may atfect
the clinician’s interpretation of results.

e Follow test strip QC procedures and frequency described in the
Quality Control section of this manual.
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INTERPRETATION OF DISPLAYED RESULTS

Results Display

Reportable Range and
< and > Flags

Reference Range

Action Range and {1
Flags

Art: 714375-00E

The glucose value is displayed in the units
selected for the analyzer’s customization profile.
The result is also displayed as a bar graph with
the Reference Range depicted as tic marks under
the graph.

The reportable range (linear range) is the
concentration range over which test results are valid.
When a result falls below the reportable range it is
displayed as < 20 mg/dL or <1.1 mmol/L. For the
Precision PCx blood glucose strip, when a result
falls above the reportable range it is displayed as
>600 mg/dL or >33.3 mmol/L. The PCx Plus strip
will display >500mg/dL or > 27.8 mmol/L

The reference range (normal range) pre-
programmed into the analyzer is derived from

Pt:14253647
11:10 22JUNOO
PCx Glucose Strip

Glu mg/dL 39)
I:I

the literature and can be changed using the Customization function on the

Central Data Station.

Action ranges can be programmed into the analyzer using the Customization
function on the Central Data Station. Results falling below the lower action
range will be displayed with | and results falling above the upper action range

will be displayed with T.
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