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1 Introduction

Introduction

This manual contains information and procedures used in servicing the Stat Profile CCX
Analyzer. Theintent isto supplement the information provided in the CCX Instructions for
UseManual (PN 39344) and the CCX Advanced User ApplicationsManual (PN 38343). This
manual does not supercede any current performance specification claims, expendable main-
tenance procedures, or warranty criteria as outlined in the reference manual.

1.1

The Analyzer

Environmental

Ambient Temperature: 15°-32°C(59°-86 ° F)
Ambient Humidity: 0% - 95% Non-condensing

Energy consumption

Air Conditioning Load: Peak 80 BTU/Hour

Power Consumption: ~240 watts peak

Power requirements: 100-120; 230-240 VAC, 50/60 Hz

* 4 Amp Time Delay (SB 2A or T2A) at 100-120VAC line

Physical Dimensions

Weight:: 22 kg (53 Ibs.)
Dimensions. 41 cm high (16 in) x 41cm (16 in) wide x 56cm (22 in) depth

Regulatory Compliance

Theanalyzer istested and acceptabl e to attach the CSA, TUV, GS (Europe), JIS (Japan), and
CE (self declaration) safety marks, and completewithENG1010-1, ENG55011, and IEC 801-
2. Refer to Instruction for Use Manual

Location

Place on a stable, stationary surface.
» ~8cm ( 3in) clearance to awall or adjacent instrumentation
* Not intended for operating room use
* Not intended for use on vibrating ( helicopter, etc.) surface
* Placement on acart is acceptable if the cart is stationary during operation.

novda
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1.2

Operational

The analyzer isdesigned to be on at all times. It may be turned off without special procedure
or consideration for up to 1 hour with no detrimental effect on the sensors or fluidics.
Thetubing should beflushed and the pump tubing relaxed prior to extended shutdown periods.
Any shutdown period will require a 2-point calibration and verification by control material
upon restarting operation.

Theanalyzer utilizes 3 control boards. Onefor the Blood Gas/Electrolyte/M etabolitefunction
(ABG), one for the CO-Oximeter function, and a central (Host) control processor. The Host
CPU isan Intel Pentium 11 processor. The ABG and CO-Ox control board utilize a586 CPU
chip.

The Blood Gas, Electrolyte, and Metabolite sensor circuitry consists of 2 identical analog
circuit boards. Jumper positions on each board sel ect the channel to be processed. All analog
to digital conversions takes place on the analog boards.

The CO-Oximeter isaPC2000 spectrophotometer, which convertsthe absorbancereadingsto
ananalog signal. Thedigital conversion and processing of the signalsisdone by an analog and
CPU board mounted on the CO-Ox control board.

The ABG control board communi cateswiththeHOST CPU viathecommunication port, COM
1. The CO-Ox control board communicateswiththe HOST CPU viathe communication port,
COMA4. The touch screen communicates with the HOST CPU via the communication port,
COM2. (Shows UNUSED in the Setup Menus.) There is one RS-232 connector (COM3)
utilizing ASTM protocol.

Thedisplay isabacklitliquidcrystal (LCD) withtypethatisCCFT back lit with 320x480 pixel
resolution.

Theinternal printer isa40 column thermal international font/xx dot graphics printer with 10
cm (4 in) wide paper.

NOTE: The circuit boards use fine pitch surface mount technology. Field
repair of these circuit boardsis not possible. DO NOT attempt to repair any
components mounted on the board.

novda
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1 Introduction

1.3  Cautions and Hazards

There are NO user serviceable assemblies inside the analyzer. Only a trained, authorized
service representative should remove the cover of the CCX Analyzer.

A

X

N\

WARNING: Removal of the top cover allows access to power supply
voltages. Care should be taken to avoid electrical shock. When possible,
remove the power cord prior to accessing any internal assemblies.

WARNING: Blood samples and blood products are potential sources of
hepatitis and other infectious agents. Handle all blood products and flow
path components (waste-line, capillary adapter, probe, sensor module, etc.)
with care. Gloves and protective clothing are recommended. When perform-
ing maintenance and troubleshooting procedures, also use protective
eyewear.

NOTE: This International Caution Label appears on therear of the CCX
Analyzer and means refer to the manual. It is the responsibility of the
service representative to decontaminate any assembly or analyzer being
returned to Nova for repair or warranty claim.

Decontamination of external surface of the flow path may be accomplished by awipe down
with cleaning agent or 10% bleach solution. The Internal surfaces of the flow path and tubing
should always be considered contaminated. Prior to remova from the analyzer, ensure the
flowpath and tubing are emptied.

WARNING: Internal surfaces may have sharp edges. Care should be
taken to avoid cuts and scrapes when accessing internal assemblies. Used
tubing, bio-sensors, electrodes, reagents, controls, etc. may be disposed by
normal |aboratory waste procedures.

novda

biomedical 1-3



Stat Profile Critical Care Xpress Service Manual

1.4  Required tools

The analyzer is designed to require no unique or special tools. Flow path cleaning wires/kits
are provided in the accessory kit. Avoid metal wires or other material that may scratch the
internal surfaces of the flow path.

» Digital Volt Meter (2 decimal accuracy)

»  Phillips screwdriver (cross head) preferably one with 15 cm (6 in) shank

» PliersNeedle nose or small snub nose

* CO-Ox cdlibration tool

* Hex key set (American sizing)

novda
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2 Product Description

Product Description

TheStat Profile CCX Analyzer is2instrumentsplacedinto onechassis. Theright sidecontains
the sensors and assemblies used for the measurement of the Blood Gas (pH, PO,, PCO,),
electrolyte (Na', K*, Cl, iCa, iMg@), and Metabolite (Glucose, Urea, Lactate, Creatinine)
analytes.

Theleft side of theinstrument contains the assemblies needed to determine the CO-Oximeter
(tHb, O,Hb, COHb, HHB, Met HB, S0O,%) measurements.

novda
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2.1  Mechanical Assemblies

8 L
>
N
e
Figure 2.1 Analytical Compartment
la. Waste Line Blood Gas (BG) 6b. Chem Control Opening (BG)
1b. Waste Line CO-Ox 6¢. Control Pack Opening (CO-Ox)
2. Referenceline 7. Sampler
3. Pinch Valve (Reference) 8. Printer
4a. Pump and Pump Tubing (BG) 9a. Sensor Module Flow-by Sensors:

4b. Pump and Pump Tubing (CO-Ox)

BUN, Lac, PCOy, SO, Glu, Creat, PO>

5a. Reagent Pack Opening (BG) 9b. Sensor Module Flow-thru Sensors:
5b. Reagent Pack Opening (CO-Ox) Mgtt, K*, Catt, Na*, pH, CI-
6a. Control Pack Opening (BG) 10. Reference Sensor
11. Pinch Valve (Waste)
12. CD ROM
nova
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2 Product Description

There are 2 separate fluidic systems joined by one common valve (splitter valve). On units
without the CO-Oximeter option, thesplitter valveisnot present. Initsplace, thereisan S-Line
with 2 Air detectors.

3 TR 27

i
&3

Q L1
Pati
Home HI::[ ﬂ
Figure 2.2 The System Test Diagram Screen
OB Control 3 OB QC Lv6
o ) 08y 08 Control 2 Lo B O

d

oOE QCV Lvl & o
o Air# 4

OB QC
Lvl 4 O QOstac
To Fluid Fountain
B QC o
L) ToCoox Hemolyzer pir # 2
& Std D From COOx Pump

" From COOx Rotary Valve

O D/E calibrator COOx QC1/2/3 or Flush
10 Air #3

AIR-Open
To Sample-Split Rotary Valve
(Flush/QC/Air)

Flush Soln (from COOx pack)

CO-Ox Rotary Valve Splitter Valve ABG Rotary Valve
Figure 2.3 The CO-Ox Reagent, Blood Splitter, and ABG Fluid Valves
The analyzer isdesigned to calibrate using internal Reagent packs. The exceptions being the

CO-Ox cdlibration and the SO,% and Hb channels on the ABG side, which require external
calibration standards.
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2.1.1

CO-Oximeter

The CO-Ox side of the CCX is comprised of 2 rotary valves, a blood detector, cuvette,
preheater assembly, and pump assembly.

The sample enters the CCX through the sample probe. The first segment of the sample passes
through a Blood Splitter Valve (PN 37850) and is positioned in front of the Blood Gas/
Electrolyte/ Metabolite sensors. The Blood Splitter valve then rotates aligning the sample path
with the CO-Oximeter side of the analyzer. The CO-Oximeter fluid pump aspirates the sample
through a T fitting where a lysing agent is added (6:1 ratio sample to lyse). The sample then
passes through an optical detector, a hemolyzer (PN 38155), a sample preheater (PN 36465),
and then pauses in the optical cuvette (PN 38167). A white light is passed through the sample.
The light escaping absorption is transported to a spectrophotometer viaalight pipe. The sample
is the aspirated through the CO-Oximeter pump to the waste. The Blood Splitter valve rotates
to the flush position to clean the flowpath behind the sample. The flowpath between the sample
probe and the Blood Splitter valve is flushed by the blood gas flush solution.

The cuvetteiswashed at the end of the samplecycle. The splitter valve assembly rotatesto the
CO-Ox rotary valve position. The CO-Ox Rotary Valve (PN 37849) has 5 positions. One
position is to the CO-Ox flush solution that cleans the system.

2.1.2

ABG (Electrolyte, Metaholite, Blood Gas)

The ABG sample enters the analyzer through the sample probe. If the analyzer does not have
a CO-Oximeter option, the sample passes through 2 air detectors on its way to a sample
preheater. If the analyzer does have a CO-Oximeter option, the sample is aspirated through one
in-line air detector. The second air detector is part of the blood splitter valve. The home position
of this valve aligns the sample probe with the ABG sample preheater. There are 3 heaters on
the ABG side of the unit: one is bolted to the bottom of the sensor module; one is in the sample
path for the PO,, PCO, sensors; and one is in the flow through sensor section for the pH
measurement.

Thereare6 air detectors: 2 onthe S-Line(if the splitter valveispresent, the S-Linehasoneand
thevalvethe other), 2 ADTsintheflow cell (ADT3isused for the Hct measurement); and a
fifth ADT in the reference electrode.

Flow control on the ABG side is done with one pump, and 2 solenoid valves. The Waste
solenoid is normally open, and the Reference is a normally closed solenoid valve.

2-4
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2 Product Description

2.2 Electronic Assemblies

2.2.1 Power Distribution

The analyzer connectsto wall power viaan Input Module. The main fuses are located on the
rear panel, left side (looking from the front of the instrument) directly above the power cord
inlet. The access door rotates downward exposing the 2 fuses. Thefuserating is4.0 Amp for
100/120 Vac and for 220/240 V ac operation.

The Line Voltage Input module feeds the universal switching power supply. The secondary
outputsof the Power supply assembly aredistributed either directly for the Analog and Control
Boards or to a Distribution Board, located on the left side of the analyzer.

2.2.2 Spare Parts - Description/Part Number

ABG Digital Control BOard...........coceeeeeerienenieseseseseses s 37449
Analog Board (2 per Unit —identical) .......cccccevveveieeiecee e 33390
ANA0G BOAId — CO-OX ..c.eoviiiiiriieiieieeieiesie sttt 38165
Bar COOE REAEY .......ccueiiiiieciecere et 37624
2] [oT0To J I L= (= ox (o | RS 38159
CD ROM DIIVE ..ottt sttt st sae bbb s ne e 37451
Computer Board - ABG......c.oiiiiiieeeeeee e e 36931
Computer Board - ABG with adapter board/power cable............cccccovecveenennen. 40310*
Computer Board - CO-OX ......cocereririirieeeiesiesie sttt 38163
Control Assembly — CO-Ox (Digital Control Bd/CPU/ANaog .......ccccceeveeneee. 37817
CUVELEE HOUSING ...ttt 38167
Cuvette Slide ASSEMDIY ......ooiviieceeece e 38042
CUVELE WINAOW Kl ....eieieceiesieeeeiesie et 38179
DI To ] =!I =0 T= o I @l © ) 38157
Digital BOAId- ABG .......ooiiiiiiiiiieieeieeereeste st 37449
Display DOOr ASSEMDIY ..o e 37084
Fan ASSEMDIY ... s 37087
Flowcell Interface BOard ..........ocoeeieiieiine i 37103
Fluid FOUNTaIN/SPIKE ......coeeieiieiiiieeeeee e 20861
HAIA DIIVE .ottt bbbt 37102
Hard Drive ASSEMDIY ..o 40822
= 1010] 1Y 7= SO 38155
[/O Plat€ CONNECLON .....cveeieeeieeieesieeie e sie et sre e e neeneeeneenns 34932
Internal KEYDOAId .........c.ccoiiiiiieiece ettt 37478
nova
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Inverter Board (DiSPlay) .....ccceveeiieeieeeesie ettt st 39505
Inverter Board (DiSPlay) .......coeeeeeeieeieiesie st 39506
Keyboard Overlay — ENGIiSh ......coueoeiiieiice et 37657
Lamp ASSEMDIY — CO-OX ...verueruiriieieieriesiesie st 37815
(@] o] oxo3 =70 o [P 38161
Power Distribution BOArd ...........ccceeueiienieie e 37101
POWEr ENtry MOUUIE.........cviieeeceeee ettt 37105
POWES SUPPIY ..t 37104
Preheater ASSEMDIY .....ccuooviie e s 36465
Printer ASSEMDIY ......oouiiieee e e 37138
PrNEEr HEAO ...t e 37484
Printer INterface BOard ..........ccoceevieiiiieri e 37485
PUMP ASSEMBDIY — ABG ...ttt 37092
PUMP ASSEMDIY — CO-OX ...ttt 38181
Reference PINCh VaIVE ......ocuiiiiieeee e 37089
ROtary ValVe — ABG ... 37091
ROty ValVe — CO-OX ...ocuviceiiieeeieeie ettt ettt 37849
ROtary Valve — SPITLEN ..o 37850
SaMPlEr ASSEMDBIY ... 37083
SenSOr MOAUIE/FIOWCEIL .......cveeeeeeeee e 36463
SPEAKEr ASSEMDIY ..ot 37085
SpPectrophotoMELer BOAIM ...........ccooeriiriieieieesie e 29401
Touch Screen Driver BOard..........occeeeniienesenenenee e 37452
TouChSCrean DISPlAY .....ccovveieiiiiieeee e 37448
Waste PINCh VAIVE.......cooiee s 37090

* CCX Analyzersbuilt after June 30, 2005, use these Part Number replacements.

2.2.3 ABG Digital Control Board

Location:

The ABG Digital Control Board islocated along theright side of the chassis, looking from the
front and isaccessed from theright side of the analyzer. The CO-Ox Board Cluster isattached
to it.

Main Function(s):

Control of all the mechanical devices on ABG unit
- Sampler Assembly
- W/R Pump
- WI/R Solenoid Valves

novda
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2 Product Description

- ABG Reagent Rotary Valve
- Controls ABG-RMS (Reagent Blood Gas and Chemistry QC).
- Manipulates the digitized analog signals from the 2 Analog boards.

Power Connections to Board:
Power is delivered to the ABG Digital control board viathe J7 Connector/Cable:

Pin2: +24VDC Pin6: +12VDC
Pin5: +5VDC (VCC) Pin8: -12VDC

J3: CPU Board J13: Analog Board
J17: RMS J14: Waste Valve
J16: ABG Pump (+24 VDC power) J15: Reference Valve
J19: Sampler (+24 VDC power) J29: Probe

J10: ABG Rotary Valve (+24 VDC power)

LED’s: (6 LED indicators on the board):
D7: “Program Load”: Bright during program load; then remains dimly lit.
D8: “Processor On”: Clock processor; brightly lit relating to clock speed.
D9: “Drivers’: On for loading of ‘ mechanical devices program’ and then OFF.

NOTE: When D9 goes out, the 24 VDC is enabled to the ABG mechanical
devices. Each device moves to its Home position.

D22: “Heater 1”: ON when Heater 1 isturned ON (sensor module).
D23: “Heater 2”: ON when Heater 2 isturned ON (preheater).

NOTE: The preheater isturned ON/OFF in a timed cycle independent of
temperature.

D24: “Heater 3”: ON when Heater 3 isturned ON (pH).

Main Chips Information:
There are no serviceabl e/repl aceable components on this board.

U3/U4 - Pump Control U25 - Clock

Q3 - Heater Driver U46/47 - Probe Motor
u29 - CPU Q4/Q6 - Vave Driver
U5/U6 - Sampler Motor U51 - Temperature Control
U20- COM 2 U2/U7 - Rotary Valve
U30- COM 3 U32 - Power Reset

U12 - Motor Control, I/0O Multiplexer

novda
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2.2.4 (CO-Ox Digital Control Board/CPU/Andlog Board

C0-Ox Digital Control Board:

Location:

The CO-Ox Digital Control Board islocated along the right side of the chassis, looking from
the front. It is attached to ABG Digital Control Board. The CO-Ox CPU and Analog boards
are attached and electronically connected to the CO-Ox Digital Control Board.

Main Function(s):

Controls/powers the mechanical and el ectronic assemblies of the CO-Ox module:

CO-Ox Pump

CO-Ox Reagent Rotary Valve
CO-Ox ADET

Sample Split Rotary Valve
Hemolyzer

CO-Ox Cuvette (Preheater)

Controls CO-Ox-RMS (Reagent and CO-Ox QC monitoring).
Control, monitor and powers the Spectrophotometer.
Manipulates the digitized analog signal from the CO-Ox Analog board.

Power Connections to Board:

Power is delivered to the CO-Ox Digital control board via J29 Connector/Cable:

Pin2: +24VDC
Pin5:+5 VDC
Pin 6: +12VDC
Pin8: -12VDC

Connectors:
J19: CO-Ox Pump (+24 VDC power)
J20: CO-Ox Reagent Rotary Valve
(+24 VDC power)
J21: Sample Split Rotary Valve
(+24 VDC power)
J22: Hemolyzer (+24 VDC power)
J23: Ambient thermistor (Cuvette)

J24: Cuvette Housing: Blood Detector

J25: Lamp Adjust (Spectrophotometer)
J26: RMS/CM S(CO-Ox Reagent & QC)
J29: Power IN

J30: Lamp Voltage Feedback

J33: Lamp/FanPower (6.25VDCLamp;
+12 VDC Fan power)

J36: Reagent Preheater (+24VDC power)

2-8
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2 Product Description

C0-Ox Analog Board:

Location:

The CO-Ox Analog Board islocated along theright side of the chassis, |looking from thefront.
Itismountedtothe CO-Ox Digital Control Boardthat isdirectly below the CO-Ox CPU Board.

Main Function(s):

Transmitted Light from the Cuvette (sample) ismeasured at 7 wavelengths. The 7 wavelength
signals are digitized on the Analog Board, and the result/signal is processed on the CO-Ox
CPU.

Connectors:

NOTE: Power to Analog Board is the same as for CO-Ox Digital Board as
all power and signals come from direct connection to CO-Ox Digital
Board.

J1: S2000 Spectrophotometer (special cable)

C0-Ox CPU Board:

Location:

The CO-Ox CPU Board islocated along the right side of the chassis, looking from the front.
Itismounted directly to CO-Ox Digital Control Board that isabovethe CO-Ox Analog Board.

Main Function(s):

Communicates with Hard Drive for data acquisition and storage
Does al calculations and algorithms for CO-Ox module
Process digitized signal from CO-Ox Anaog Board

Houses main CO-Ox Pentium Processor

Minimum: Celeron PC 366 MHz

novda
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2.2.5 ABG CPU Board

Location/Information:

The ABG CPU Board islocated along top left section of analyzer laying flat side up.

There are multiple source manufacturers possible. The current board is the PCM-6890B FC/
Socket 370 Celeron (Pentium) singleboard computer withLCD, Ethernet, Audio, and4 COMs
(Min. Processor Speed = MHz; Min. Pentium Rating = Pentium 111).

Main Function(s):

Controls basic analyzer's functions/devices:
CD-R Drive Keyboard/Mouse
Display
Audio
Keyboard/Mouse
1/O ports

Celeron Main CPU Processor, Calculations

Output Devices/Ports:

Ethernet
Serial/Comm
PCMCIA Card
USB

Houses Ports Directly on Board:
Serial/Comm
Ethernet
USB
PCM-6890B

Power Connections to Board:

The Power Supply connects viathe CN9 connector. The Voltages are shown below:
Pins4,6,19,20: +5VDC

Pin 10: +12VDC
Pin 12: -12VvDC
Pin 18: -5VDC

novda
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2 Product Description

2.2.6 ABG Analog Boards

Location/Information:

NOTE: Two identical boards used on system; same part #' s.

The ABG Analog Boards are located at middle of analyzer directly behind the flowcell area.
The boards are mounted vertically to the chassis and are connected by cables to the sensor
module (flowcell Interconnect). The boards are identical except for jumper changes.

Board # 1= Right (from front)

Board # 2= Left (from front)

NOTE: The CCX (Basic) usesonly Analog Board #1.

Main Function(s):

The CCX utilizes 2 identical Analog Boards. This board is aso used on the pHOx Plus and
pHOx PlusL models. The board receivesthe sensor output and performsthe A/D conversion.
The digitized signal is then passed to the ABG digital control board for processing. The
replacement board will requiresetting 6 jumperstothecorrect positionsbased onuse. Seechart
below.

Analog Board Jumper positions

Jumper o————o0 or o0——o0
1 2 3 4

Jumper pHOx+/+L CCX Basic CCX Board1 CCX Board 2

JPR 1 3to4 1to2 3to4 3to4

JPR 2 3to4 lto?2 3to4 lto?2

JPR 3 3to4 1to2 3to4 1to2

JPR 4 3to4 3to4 3to4 lto?2

JPR 5 3to4 3to4 1to2 3to4

JPR 6 3to4 3to4 lto?2 3to4
nouva
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The individual analyte board and channel assignments are as follows.

Analyte Board 1 Channel Analyte Board 2 Channel
Calcium 1 BUN 41
Potassium 2 Magnesium 45
Sodium 3 PO, 54
pH 4 ADT 6 (Ref) 72
Chloride 5 ADT 3 (Preheater) 73
PCO, 6 ADT 1 (Sline) 76
Barometric Pressure 7

Creatinine 13 Reference 23,63
Lactate 14

Glucose 15

S0, (LED1) 21

O, (LED2) 22

ADT 5 (Flowcell) 32

ADT 4 (Flowcell) 33

ADT2 (S-line) 36

Reference 23

2.2.7

Flowcell Interface Board

TheFlowcell Interface Board connectsthe sensor modul e with the appropriate Analog Board.

Location/Information:

The Flowcell Interface Board is directly behind flowcell/sensor module and connects to the
flowcell.

Main Function(s):

It connectstheflowcell (sensor inputs) to the Analog Boards. There are no active components,
test points, or LED’ s on this board.
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2.2.8 Power Distribution Board

Location/Information:

ThePower Distribution Boardis mounted to the left side of the analyzer looking from the front.

Main Function(s):

The Power Distribution Board receives input voltages from power supply assembly and
distributes the regul ated voltages to the instrument circuit boards. Each lineis protected by a
thermal fusister (self-resetting). Thevoltagefor each board may be detected by placing aprobe
on the metal top of the fusister (FB), asthisisthe output to the peripheral boards.

Power Connections to/from Board (Connections for Peripheral Devices):

J 2 PIN 1: Power Fail, PIN 2: Ground
J 3 (to ABG Digital Control Board):

PIN Voltage Test Points
2 +24VDC FB11 PlusLegC4
4 +5VDC FB5 PlusLeg C27
6 +12VDC FB 6 RT3
8 -12VDC FB 3 RT4

J 4 (to Seiko Printer Assembly; Power)

PIN Test Points
1+5VvDC FB 8 PlusLeg C19)
5/6 +24 VDC FB 7 PlusLeg C7/8/9)
J 5 (Printer {Signal} Interface):
PIN Number Signa PIN Number Signal
1 Ground 11 ACK/
2 STROBE/ 12 BUSY
3 DO 13& 22 +5VDC
4 D1 (Test a + leg C19, JPR3 installed)
5 D2 14 PE
6 D3 15 ERR/
7 D4 16 STO
8 D5 17 NC
9 D6 18 ST2 (JPR6 jumper it to J6 — 25)
10 D7 19 INIT/
nova

biomedical 2-13



Stat Profile Critical Care Xpress Service Manual

J 6 (‘Computer {Signal}LPT"):
PIN Number Signa

STROBE/

AFD/

D O/

ERR/

D1

INIT/

D2

SEL_IN TP1

O~NO Ol WN B

10/12/14/16/18/20/22/24/26:

J 7 (to CPU Board):

PIN Voltage
4 +5VDC
10 +12VDC
12 -12VvDC
18 -5VDC

J 8 (toHard Drive):

PIN Voltage
1 +12VDC
4 +5VDC

J9 (to LCD Back-Light):

PIN Voltage
1-3 +12VvDC
579 Ground

J10 (to Touch Screen):

PIN No Signal
9 D3

11 D4

13 D5

15 D6

17 D7

19 ACK/

21 BUSY

23 PE

GROUND
Test Points
PlusLeg C16
PlusLeg Cl14
MinusLeg C13
MinusLeg C15
Test Points

JPR 9, PlusLeg C26
JPR 10, Plus Leg C20

Test Points
FB 4, PlusLeg C12

PIN Voltage Test Points
1 Ground
2 +12VDC JPR5
J11 (to CO-Ox Digital Control Board):
PIN Voltage Test Points
2 +24VDC FB 10, Plusleg C2
4 +5VDC FB 9, PlusLeg C5
6 +12VDC Resistor RT1
8 -12VDC Resistor RT2
2-14 b’z%rgeczl}icoa%



2 Product Description

J16 (‘Audio-In) Pin 1, Ground Pin 2
J17 (‘Audio-Out) Pin 1, Ground Pin 2

Printer Status LED’ s:
D2: ST1 D4 ST2 D3 STO D5 ERR/ D6 PE

2.2.9 Power Supply Assembly

Location/Information:

Located at rear base of analyzer near power line inpuit.

Main Function(s):

The Universal Power Supply is100-240 VAC, 50/60 Hz, and Medical-grade. The Universal-
Switching Power Supply accepts 92 — 232 VAC, converts AC voltages to DC voltages, and
supplies secondary voltages to the Power Distribution Board.

Power Connections from Assembly (to Power Distribution Board):

J1 Ground-Neutral
J2 (to Power Distribution Board):

J2 On Distribution Bd. J1 On Distribution Bd
PIN Voltage Test Points
1 Ground/Power Fault Pins 1
2 -12 VvDC 2
3 +12VDC 3
4-9 Voltage return lines 4-9
10-13 -24\V/DC 10-13
14-17 +5VDC 14 - 17

LED’s: (None)

2.2.10 Power Entry Module

Location/Information:

The Power Entry Module islocated at rear base (wall) of anayzer.

Main Function(s):

It acceptswall (AC) power.
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2.2.11 Hard Disk Drive

Location/Information:
The Hard Disk Drive islocated on the central left side (from front) of CCX chassis.

Main Function(s):

It stores the analyzer's program as well as analysis, data, and QC, and can read/write
information from/to the R/W CD-ROM drive.

Minimum 20 GB drive

Operating Voltage: + 5VDC

2.2.12R/W CD-ROM Drive

Location/Information:

The R/W CD-ROM Diriveislocated at the upper left side (from front) of CCX chassisand is
lying horizontally.

Main Function(s):

It is a standard computer Read/Write (R/W) CD-ROM Drive 16x (minimum).

The computer drive can be replaced only with a Windows 200 compatible drive.

Reads standard CD-ROM'’s and also writes to blank CD’s information from Hard Drive
Provides long-term backup data and information storage for system. Operating Voltage: + 5
VDC

novda
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3 Replacement Procedures

3 Replacement Procedures

3.1 Cover Removal

AN

pwObdPE

CAUTION: Assemblies may have loose hardware mounting. Ensure no
loose hardware is left in the unit before restoring power to the analyzer.

WARNING: Removal of the analyzer cover exposes the line voltage
wiring. The Power must be turned off and the Power Cord disconnected
before any assembly replacement procedure is performed.

Turntheunit OFF, disconnect theline cord, and have the back of the unit facing you.
Remove the 8 panel mounting screws.

Slightly spread the bottom sides and lift the cover upward and toward the back.
Lift the cover off the unit. Take care not to damage any cables or wiring during
removal.

Figure 3.1 Cover Mounting Screw Location

novda
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Major Assembly Location

. Sensor
DD
s <D Drive CO-Ox Module Pump
Display
Printer ' 7'= = % 9l _ Sampler
N\ —
D
Reagents . ~Hemolyzer
. . o ~ CO-Ox
/é ° Cuvette
]
Figure 3.2 Major Assemblies, Front
Sampler Assembly Sensor Interface Board Host CPU

Analog Boards 1 & 2 CPU Fan

Power Distribution
Mounted on side

ABG Control Board

CO-Ox Board Stack

(Control, CPU, and Power Supply

Anaog Board)

Mounted to ABG

Control Board Analyzer Fan (Space
Power Entry Module on rear panel for CO-

Ox Light Fan)

Host CPU
CO-Ox Pump

CO-0Ox Cuvette
Lamp Assembly

Spectrophotometer

Lamp Power Transistor

Figure 3.3 Major Assemblies - CO-Ox Areas
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COM Port to Host CPU

ABG Board

CO-0Ox Control Board

CO-Ox CPU Board

CO-Ox Analog Board

ABG Control Board - No CO-Ox ABG Control Board - With CO-Ox

Figure 3.4 ABG Control Boards - Right Sde of Analyzer

Cable to Display

Shield

Power Distribution Board

Figure 3.5 Power Distribution Board - Left Sde of Analyzer
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Sampler

ABG Board ABG Tubing

Individud
Tubes
ABG QC Tubing

CO-Ox
Reagent

ABG Rotary
Preheater

Vave

1/O Port Line Input

USB Port

Figure 3.6 Rear Panel

ABG Fluid Pack CO-Ox QC

Compartment Compartment

CO-Ox Fluid Pack Metabolite QC

Compartment Pack

Keyboard Compartment

Mouse

Connectors ABG QC Pack
Compartment

Keyboard

(Not shown)

Figure 3.7 Front Panel (Bottom)
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3 Replacement Procedures

3.2 Sensor Module

WARNING: The Power must be turned off and the Power Cord discon-
nected before changing the Sensor Module.

Lo

Remove the S-line from the preheater.

Disconnect the W and R tubing from the reference electrode.

3. The sensor module is held in place by 2 locking tabs. Turn the thumb screw fully
counterclockwise. Then pull the sensor module towards you.

N

NOTE: If reinstalling the sensor module after changing the sensor module
Interface Board, leave the Interface Board mounting screws loose until the
sensor module isin place. This ensures proper alignment of the connectors.

Sensor Module

= Mount Thumb Screws

Preheater

Holes for the
Mounting Tabs

Figure 3.8 Sensor Module

4. Reinstall the sensor module —

- Ensurethelocking tabs arein the same alignment as the holes on the fluid
panel.

- Set the module in place; apply a dlight pressure to the bottom of the
assembly to ensureagood connection betweenthemoduleandthelnterface
Board.

- If required, tighten the Interface board mounts.

- Reconnect the W/R and S-line tubing.

novda
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3.3  Preheater

Remove the Sensor Module from the fluid panel.
Invert the Sensor Module.
3. The preheater is mounted by 2 screws.

.

NOTE: Be careful removing or installing the mounting screws. The ground
wire can be easily cut or damaged.

4. Install the new preheater by reversing these steps.

Ground Strap
Mount Screws

= L...OQ' 9= Preheater
Figure 3.9 Preheater

3.4 Sensor Module Interface Board

The Interface Board is mounted inside and behind the sensor module.
1. Remove the analyzer cover and the sensor module.
2. Disconnect the cables from the Interface Board.

NOTE: The Analog Boards are only different due to jumper positioning.
Verify that you matched the labels where each cable is connected.

3. Install thelnterface Board | eaving the mounting screwsloose enough to allow some

movement.
4. Mount the sensor module to align the Interface Board with the Sensor Module.

5. Tighten the interface mounting screws.

Interface Board

Analog Boards 1 and 2

Figure 3.10 Sensor Module Interface Board
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3 Replacement Procedures

3.5 Andlog Boards

1. Remove the analyzer cover.
2. The Analog Boards are dlid into the card holder with no mounting hardware.

Disconnect the cables and slide the board upward.
3. Verify that the jumper settings are correct before installing the new board.

Jumper
Jumper pHOx+/+L
JPR1 3to4
JPR2 3to4
JPR3 3to4
JPR4 3to4
JPR5 3to4
JPR6 3to4

Anaog Board 2

(@)

CCX Basc CCXBdl CCXBd2

1to2
1to2
1to2
3to4
3to4
3to4

N O
w o

3to4
3to4
3to4
3to4
1to2
1to2

3to4
1to2
1to2
1to2
3to4
3to4

Figure 3.11 Analog Boards 1 and 2

Anaog Board 1

novda
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3.6  ABG Computer Board (CPU)

NOTE: The CPU PN 40310 requiresthe PN 40822 Hard drive.
The CPU PN 36931 requires the PN 37102 Hard drive.

NOTE: Units manufactured after June 30, 2005, will have an adapter board
mounted above the CPU.

NOTE: If installing a CPU with Adapter board into a unit manufactured
before July 1, 2005, DO NOT connect 2-wire Audio cable from CN13 to CN1.

Remove the analyzer cover.

Remove the ground wire from the shield plate.

Remove the 3 mounting screws. Then remove the shield.
Disconnect the cable connectors.

Remove the CPU fan.

Remove the mounting screws.

Install the board by reversing the steps above.

NoakrwbdE

Adapter Cable

CPU (PN37579)

Adapter Board (PN38900)
Complete Set PN40310

Power Supply Assembly §

FAN CLIP push and
release on rear side.

Manufactured before July 1, 2005

Figure 3.12 Host CPU

3.7 ABG CPU, CD Drive, and Hard Drive Assemblies

CAUTION: The CPU card does not have a protective coating to ensure
all screws, washers, or other metal pieces do NOT touch any part of the

circuitry while power is on to the analyzer.

1. Turnthe analyzer off and remove the power cord.

novda
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3 Replacement Procedures

2. Remove the analyzer's cover.

NOTE: On analyzers manufactured after June 30, 2005, Access to therear
cabling is made easier by removing the speaker assembly from the fan.

Speaker removal procedure:
a. The speaker is mounted to the top 2 fan mounting screws.
b. Thespeakerisplugged intothe Distribution Board J17. It will be easier to
lay the speaker to the side. If removed, verify that the cable laysaong the
same path asit did before being removed.

Figure 3.13 Speaker Removal

w

Remove the ground wire from the shield plate.

Remove the 3 mounting screws. Then remove the shield.

Disconnect the connector from the CPU Board. Note how thecableisrouted, i.e., the

sound wire is routed under the CPU.

Remove the ABG CPU Card.

If replacing this assembly, mount the replacement by reversing the above steps.

8. TheCD and Hard Drives are mounted to one chassis bracket. The bracket isheld to
thechassisby 2 screwsonthesideclosest totheedge of theanal yzer and oneaccessed
from the middle of the analyzer.

9. After removing these screws, the bracket and drives may be removed out the top of
the analyzer.

10. Theindividual driveis held to the bracket by screws on each side.

o &

N o

(not keyed) are attached to each device. Severe damage may occur if not connected

CAUTION: Pay drict attention to how the flat data cable and the display cable
A correctly: in particular, the Drive Data (flat cable) Connector on the ABG CPU.

novda
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NOTE: Red wireisto the Left looking fromthe rear of the analyzer.

NOTE: Thereare no guides. Ensure all the pins of the Board Connector
areinside the Cable Connector.

The Red Wire

Wk ~

Figure 3.14 The Red Wireisto the Left

11. Eachdrivehasapower cable, flat datacable, and ajumper connector. Ensurethe Red

Wire of the Data Cable is on the right side when connected as seen from the rear of
the analyzer.

ABG CPU Board Red Wire on Left

CD Drive\

Hard Drive
Red Wire on Right

Figure 3.15 The Drives

12. The CD Drive and Hard Drive have
jumpersto direct their addresssignals
fromthe CPU. Ensurethereplacement
Drive Jumper isin the same place as IS
the one being replaced. S | o

13. Reverse Steps 1-10 to reinstall the D ——
Disks Drivesand ABG CPU

14. Restoretheanalyzer tonormal operation.

Figure 3.16 Jumper Middle Pins

J IIJ 1!

novda
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3 Replacement Procedures

3.8 Power Supply Assembly

1.
2.

Remove the analyzer cover.

The power supply is mounted to the chassis behind the CPU. The mounting screws
arelocated on the chassis above (to the |eft) and one behind the Power Distribution
Board.

Disconnect the connectors, remove the mounting screws, and lift the assembly out
the top of the unit.

Reverse the steps to install the Power Supply.

3.9 Power Distribution Board

NP

Removetheanalyzer cover.

Disconnect the cables. Mounting
Remove the mounting Screws
screws, freeing the board.

Reverse the steps to mount

the new board.

Figure 3.17 Mounting Screws

novda
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3.10 Fluid Pack RMS Cables

1. Remove the analyzer cover.
2. Each fluid pack RMS cable is mounted by a bracket attached with screws to the

fluidic compartment.

RMS Cable Harnesses

Figure 3.18 RMS Cable Harnesses

3.11  Sampler Assembly

Remove the analyzer cover.

2. Removethetubing fromthe Sampler Assembly. Removethe sampleprobe. Remove
the cover platelocated at the bottom, front of the Sampler Assembly to allow access
to the C-line/Fluid Fountain connection (2 hex key screws).

novda

3-12 biomedical

=




3 Replacement Procedures

P w

o

Unplug the sampler motors from the ABG Controller Board.

The sampler ismounted by 2 screws at the front of the assembly and 2 screws at the
rear of the assembly.

The rear inside mount is slotted. The hex key screw are only loosened.

After removing the other 3 screws, dide the assembly forward and lift it from the
chassis.

Install the assembly by reversing Steps 2 through 5.

Front

Slotted Hex Screw Mount

Figure 3.19 Sampler Assembly

3.12 Capillary Adapter Light

pwbdPE

Shutdown the analyzer and remove the Sample Probe.

Remove the Sampler Assembly.

Rotate the gears manually to raise the probe to the capillary position.
Remove the 2 shoulder screws and the slide guide from the sampler.

NOTE: Thereisa spring between the Capillary Adapter and the body of the
Sampler Assembly.

Align the Illuminated Capillary Adapter Mount such that the Capillary Adapter
mount is on the smooth side (labeled Front on the diagram below), and the spring
support is on the side having a raised section (Iabeled Back on the diagram bel ow)
using the 2 crosshead screws.

novda
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Shoulder Screws PN34910

Spring PN35738

llluminated Capillary _____, 9 %
Block PN38566 = .

Back Slide Guide Front

Crosshead Screws

Spring

Figure 3.20 Capillary Adapter Light

6. Insert the spring into the recess on the back of the Capillary Adapter mount.

7. Mount the new Slide Guide with illuminated adapter onto the sampler, using the 2
shoulder screws. Rotate the wheel on the top of the sampler to lower the sample
needle holder to amid position to make this step easier.

8. Snugly Tie-wrap theilluminated capillary adapter cableto thetie-wrap anchor. Tie-
wrap the motor cables to the illuminated capillary adapter cable such that they run
together. Thetie-wraps aong the 2 sampler mount cabl es should beloose enough to
allow some movement.

9. Reinstall the sampler and connect the illuminator cable into the ABG control board
J8, which islocated at the bottom |eft corner of the ABG control board.

11. Exercise the sampler to assure the cable move freely, without crimping or rubbing,
then reinstall the instrument cover.

novda
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3 Replacement Procedures

3.13 Sampler Assembly Motors

Remove the sampler assembly.

Theprobemotor ismountedtothetop plate. Removethetop
plate mounting screws that are located on the side of the
plate.

Lift the motor and lead screw from the assembly.
Themotor isattached to thelead screw by set screwsand to
the top plate by 2 mounting screws at the top.

Thetilt motor requires the mechanism to be tilted by hand
to exposethe4 mounting screws. Themotor and worm gear
are one assembly.

Reverse Steps 2 through 5 to install the new motors.

Figure 3.21 Sampler Assembly Motors

3.14 ABG Pump Assembly

pwbdPE

4 Mounting Screws
to Remove Pump

and Solenoid

Remove all tubing from the pump assembly. Remove the analyzer cover.

Remove the 4 mounting screws for the solenoid and pump assembly.

Detach the 3 electrical connectors.

The solenoid valve are snapped in place from the rear, each with an electrical
connector. Unplug thevavefromthe ABG Control Board. Movethecliptoward the
outside of the unit. Push the valve from the front of the unit.

The pump assembly isheld in by 3 mounting screwsand the pivot point thumb screw
of the tension arm.

Remove the tension arm and mount screws, hold the motor from the rear.

Install the new pump assembly by reversing the above steps.

for Pump Motor
1 Under Bracket

7

Figure 3.22 ABG Pump Assembly
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3.15 ABG Rotary Valve (Cleaning and Replacement)

1. Remove the analyzer cover.
2. Clean the Rotary Valve.

a. The manifold and rotor are held in Thumb
place by a spring loaded cap nui. Nut
The nut is removable by hand.

b. After cleaningtheceramicrotor and
stator, wipethemating surfaceswith Mount

Screws

the applicator found in the Rotary
Valve Lubricant Kit.

NOTE: The manifold is notched to
ensure proper alignment.

CAUTION: ONLY LINT FREE
MATERIAL isto be used to clean the
mating surfaces of the ceramic pieces.
Any material trapped between the 2
ceramic pieceswill cause an air leak
into the flowpath.

CAUTION: Inspect the mating
surface of each ceramic piece to ensure
no pool of oil is present. Oil entering
the flowpath will desensitize the Air / Optical
Hct detectors, and may Coat the sur-
faces of the CO-Oximeter cuvette.

NOTE: Verify that the 2 holes on the Stator
back of the rotor align with the pinson
the pinion of the motor.

Rotor

3. Disconnect the motor from the ABG
Control Board.

Figure 3.23 ABG Rotary Valve

4. Therotary valveisheld in place by 4 mounting screws. The 2 inside screwsthat are
located at the slotsin the base only need to beloosened. The mount plate of thevalve
Is slotted on the inner side.

5. When replacing the Rotary Valve, it is critica to ensure the reagent tubing is
reconnected tothecorrect port. Thetubing startsat lower bottom and movesclockwise.

NOTE: There are 3 Rotary Valves on this unit. The stator and rotor are
unigue to each valve.

novda
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3 Replacement Procedures

3.16 Printer Assembly/ Printer Board

1. ThePrinterismounted onthe back of the
left side, front door by 2thumbtab screws.
These screws must be turned fully
counterclockwise to align the tabs with
the mounting holes.

2. While removing the Printer, be careful
not to damagethewirescoming fromthe
Power Distribution and Host Computer
Boards.

NOTE: To fit the Printer Cable
connector P4 through the front
panel, remove the connector cap
and dress the wire along the
grooves in the connector. See
Figure 3.24.

3. Ingtall thenew assembly by reversingthe
above steps.

Figure 3.24 Printer Assembly Removal

3.17 Display Assembly

1. Remove the Printer As
sembly to access the
mounting screws.

2. TheDisplay isattached to
thedoor by 4 mount screws

CAUTION: Support
the heavy display
while removing the
last screw.

Figure 3.25 Removal 4 Mounting Screws
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Mount Screws

Figure 3.26 Removal 4 Mounting Screws

3. Disconnect the Backlight power supply cable.

4. Unfold the display assembly from
the door.
5. Remove the 2 screws from the
display cable bracket.

2 Mount Screws

6. Unplug the display cable from the
display.
7. Toinstal anew display or new dis-
play cable, the procedureisthe same.
Place the display face down and con-
nect the touch screen cable.

Figure 3.29 Display Cable Removed

novda
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3 Replacement Procedures

8. Inset the display cable onto its
connector. L et thecablerunaong \
the back of the display. 7 T

9. Ingtal thecablebracket 2 screws. e
(See Step 5 above))

Figure 3.30 Fold the Cable Back Across the Bracket

10. Fold the cable back across the bracket and tie wrap the cable to the bracket. Ensure
the cable is dressed flat to prevent cramping during remounting.

Figure 3.31 Tie Wrap the Cable to Bracket

11. Fold the display back across the mounting plate. Ensure the display cable is not
trapped between the two. Reinstall the mounting screws.

12. Reconnect the back lighting power supply.

13. Remount the display reversing Steps 1 and 2.

Figure 3.32 Reconnect the Backlighting Power Supply
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3.18 Door Alignment

1. Thedoor alignmentisdonein 2 parts. Each hingehasan adjusting hex screw and lock
down screw on the side.
The hinge part attached to the door have a limited in/out adjustment possible.
Thelower door may be adjusted after removing the black reagent pack retention bar.
4. When properly aligned, the following conditions must be verified:

a. The distance between the bottom door and the 2 upper doors will be

consistent at 1 - 2 mm (0.040 - 0.081 in).
b. The space between the 2 upper doors will be consistent.
c. The 2 upper doorswill close, left side first, with no obstructions.

w N

'i v t _‘
Left Side Right Hand Door Right Side
Adjustment Lock Screw

Figure 3.33 Daoor Alignment

3.19 CO-Oximeter Assemblies

The major assemblies for the CO-Oximeter option are located in the middle of the analyzer.
The lamp assembly and spectrophotometer are mounted to the chassis. The pump, cuvette,

hemolyzer, blood splitter valve, CO-Ox fluid val ve, and blood detector are mounted tothefluid
deck.

3.19.1 Lamp assembly

1. Remove the analyzer cover.

2. Thelamp assembly islocated at the rear and to the right when looking at the back of
the analyzer.

novda
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3 Replacement Procedures

WARNING: The Lamp may be hot! Avoid contact with the bulb and its

i't shield.

WARNING: Avoid contact with the main chassis and CO-Ox lamp fan blades.

CAUTION: The Lamp optical cable connects to the Cuvette. Ensure this cable
does not become crimped or strained.

w

Disconnect the reference detector board from the front of the Lamp.

The Lamp assembly is held to the chassis by 2 thumb screws. These screw are held
captive to the chassis. Ensure that you support the Lamp assembly while removing
the mounting screws.

5. Remove the 3 Lamp cover mounting screws.

6. Remove the cover.

>

Figure 3.34 Lamp Assembly Removal

Light Connector
(Light slides into mount) Reference Detector

Fiber Optic Cable Lamp Cover

Figure 3.35 Lamp Assembly
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3.19.2 CO-Ox Fluid Deck Removal

CAUTION: The Fiber optic
cable connecting the cuvette to

10.

the spectrophotometer isa single
strand and easily damaged.

Open thefront panel doors. Removal of
the Sensor Moduleisrecommended be-
fore starting.

Remove the bottom door latch bracket.
This bracket is slotted thus only loosen
the 2 screws.

Loosen the fluid deck lower mounting
screws (2).

Loosen the internal fluid deck internal
mounting screw. Be careful asthisisa
NOT captive nut.

Disconnect all motors and the
hemolyzer, etc.

CAUTION: These cables
route passed the Analog Boar ds.
They MUST Be routed along the
same path when reinstalled, to
prevent electronic instabilities
on the analog boards.

Removethe4 cuvette mounting screws,
onein each corner.

Pull the cuvette forward enough to al-
low access to the optical light pipes.
Loosen the hex screws, one on each
light pipe.

Slidethelight pipe out of the back of the
assembly.

Remove the 2 fluid deck front panel
screws and slide the fluid deck out the
front of the analyzer.

Figure 3.36 Fluid Deck Removal

3-22
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3 Replacement Procedures

3.19.3 Flvid Deck Mechanical Replacement.

Pump Assembly

Splitter Rotary Valve
Hemolyzer

CO-Ox Fluid Rotary Valve

1. Removethefluid deck andlieit
face down on the work surface.

2. Remove the 3 mounting screws
to remove the valve bracket.

3. TheBlood splitter valve bracket
is mounted to the CO-Ox valve
bracket by 3 screws.

4. The Hemolyzer is held to fluid
deck by 4 mounting screws.

NOTE: Ensurethe cables
between these assemblies
and the CO-Ox control
board retrace their
original routing.

Figure 3.37 Mechanized Fluid Deck Replacements
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3.19.4 CO-Ox Pump Assembly

1. TheCO-Ox pump optical detector
must be removed prior to remov-
ing the pump.

2. Theoptical detector ismounted to
analyzer chassis below the pump.
Remove the mounting screws at
the bracket.

3. The pump assembly is mounted
from the front panel. Remove the
corner hex key mounting screws.

4. Remove the pump out the rear of
the unit.

Figure 3.38 CO-Ox Pump Assembly

3.19.5 CO-Oximeter Electronic Boards

1. Thereare 3individual e ectronic boards: the CPU and Analog Boards are socketed
to the CO-Ox Control Board.

2. The nested set of CO-Oximeter boards is mounted over the ABG Control board.
These are located on the right side of the analyzer looking from the front.

3. Review the wiring routing prior to disconnecting them from each board.
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3.20 Spectrophotometer Assembly

1. Thespectrophotometer ismounted to thechassisby 3 screwsthat areaccessed onthe
rear of the analyzer.
2. The optical cable coming from the cuvette is held by a hex screw. Care should be

taken when removing the single strand cable. Any crimping or breakage will cause
afailureto calibrate.

Mounting Screws

Spectrophotometer

Figure 3.40 Spectrophotometer Assembly
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3.21 (O0-Oximeter Cuvette

1. The Cuvette may be accessed from the front panel.
2. Oncethecapisunscrewed theindividua partseasily separated. Shown below going
clockwise from bottom to top,
Assembly hints:
* The D washer has aflat side which goes against the outer glass.
» Thesilicone washer has 2 cones that seal the inlet and outlet ports facing
into the cuvette.
* Over tightening of the cap will cause the cuvette to crack.

Cuvette Slide Complete Assy. PN38042

NOTE: Cones point
toward window.

Cuvette Gasket PN37909

e a’
%
Preheater PN38178 G

Cuvette Bottom Window PN37897

\ 1 Spacer PN37416
(not part of PN38042) & ; _
Bottom Ring ﬁ _ Anti-torque
PN 38058 Washer
Compliant Washer (D-shaped) | d PN37157
PN37475 .
Cuvette Window PN37635
. (NOT SUPPLIED)
NOTE: Round side
of washer fitsinto the Compression Cap PN37633
channel on the (NOT SUPPLIED)
bottom window.

NOTE: Tabs (ears) on the
anti-torque washer align
with the slotsin the cuvette
dide.

Figure 3.41 CO-Oximeter Cuvette
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3 Replacement Procedures

3.22 Replacing the SO, Amp Board

Itisfeasible to change the SO, Amp Board without affecting any other componentsinside of
the Sensor Module. It isimportant to note that none of the cables connected to any other
component should be moved.

Note: This procedure applies only to Sensor Modules with ot number
306671 or higher. Sensor Modules prior to this specified ot requirere-
placement of the entire sensor module. All international warranty claims
must include Sensor Module lot number for approval.

PROCEDURE:

Perform a Purge Flowpath procedure on the maintenance menu.

Turn the analyzer off.

Remove the Sensor Module from the analyzer. Then remove the SO, sensor.
Remove the back plate and disconnect the cable from the SO, Amp Board.
Remove the rubber spacer behind the SO, Amp Board.
Removethedefectiveboard and replacewith anew one (PN 38114 SO» Amp Board).
Reinstall the rubber spacer.

Connect the cableand reinstall the SO sensor. (The sensor holdstheboard in place.)
. Reinstall the back plate

10. Install the Sensor Module back onto the analyzer. Then reboot the analyzer.

11. After calibrating the SO, and Hb channel, verify that the mv for LED 1 (Light) is
greater than 10 mv (only if replacing the SO2 board for an LED1 failure).

=

©ONOoOOA~WN

novda

biomedical 327



Stat Profile Critical Care Xpress Service Manual

novda

3-28 biomedical



4 Troubleshooting

4  Troubleshooting
This chapter assumes the reader is familiar with the operation of the CCX Analyzer and has
read the user manuals.

4.1 Limitations and Dependencies

Model Specific programming — The Hard Drive, ABG Digital Control Board, and Host CPU
are labeled by software to be model specific.

* Intherareoccasion that all three (Host CPU, ABG Digital Control Board, and Hard
Drive) require replacement, call NOV A Technical Service.

* Y ou may change only one of the above items at one time without restriction.

*  Thenewly installed assembly will assumethe model specific labeling of the other 2
assemblies regardless of any previous programming.

Analyte Dependencies

Analyte Requirement Default

BUN Nat and K* installed and calibrated Entered by user
Hb-ABG Hct (requires Na) & SO» reporting 14.5 g/dL

Hct Na* installed and Calibrated

iMg iCainstalled and calibrated

PCO» pH calibrated

0% Hct calibrated

Na*, Cl-, iCa, Reference Electrode

iMg, BUN, pH

NOTE: Suppression of a channel will suppress any dependent channel.
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4.2  Operational Specifications

Linear (Measurement) Ranges

ABG
pH 6.50 - 8.00 pH units H* 316.23
PCO, 3.0 -200 mmHg SO, 30
(04 - 267 kPa) Hb 4
PO, 0 -800 mmHg (25
(0.0 - 106.7 kPa) Het 12
Na' 80 - 200 mmol/L K* 1.0
Ca 01 - 50 mmol/L Cl- 50
(04 - 108 mg/dL) Glu 5
Mg+ 01 - 25 mmol/L (0.83
BUN 3.0 - 100.0 mg/dL Lac 0.3
Creat 02 - 200 mg/dL
C0-0Ox
tHb 50 - 30.0 gm/dL OHb 0
S0,% 0 -100 % FO,Hb 0
COHb 0 -100 % MetHb O
HHb 0 -100 % o, Ct 0.0
O,Cap 00 - 3475 vol %
Slope Limits (ABG Measured Channels)
pH 91 - 116 PCO, 7.9
PO, -150 - -16 Na' 8.8
Mg 95 - 150 K* 8.3
Hb(ABG) 40 - 98 Ca* 83
Hct 140 - 450 Glu 5.0
Cl- 77 - 132 Lac 6.0
BUN 93 - 129 Creat 3.0

Wavelengths Measured and Used (CO-Ox Module)
Measurement: 557, 577, 597, 605, 624, 630, 650 nm

10.0
100
24.0
14.9
70
20.0
200
500
27.75
20.0

100
1.00

100
34.75

12.6
110
121
12.6
45.0
100.0
25.0

nmol/L
%

g/d
mmol/L)
%
mmol/L
mmol/L
mg/dl
mmol/L)
mmol/L

%

%
vol %
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4 Troubleshooting

Measuring Technology

lon Selective Na, K*, Cl-, Ca™*, Mg"™, pH, BUN/Urea, PCO,
Amperometric PO,, Glu, Lac, Creat

Conductivity Hct

Reflectance S0,% (ABG Module)
Conductivity/Reflectance  Hb (ABG Module)

Spectrophotometric Hb Fractions (CO-Ox Module)

Air Detector Information
Total Number - 7: ABG-6 CO-Ox -1

ABG Module Air Detectors

Air Det # Location Detection Use
#1 Probe/S-Line Micro Sample; ABG-Plus, Neonate Panels; ABG- 50 uL
#2 Probe/S-Line Micro Sample; Full Panel ABG- 100 uL
#2 Splitter Valve CO-Ox Option (Part of Splitter Valve)
#3 ABG Preheater Normal Sample; Full Panel; Reagent; ABG- 150 uL
#4 Lower Flowcell Vertical Flowcell Sample Positioning;
Insufficient sample (trailing edge)
#5 Upper Flowcell Vertical Flowcell Top; Sample Positioning;
Back flow error detector
#6 Reference Sensor  Leading edge of sample positioning;

end of horizontal-section

CO-Ox Module Air Detector (Air Detector #7 or CO-Ox Air Detector #1)
Air Det # Location Detection Use
#7 Precuvette Flowpath Sample & Reagents; CO-Ox- 50/55 uL

Flow Information

Genera Flow Limits:
** All Standards & QC (internal): Nominal = 85 - 105 uL/sec
** Sample (blood): Nominal =85 - 105 uL/sec

Flow (Service) Test (Service Menu):
“Nominal Value” =85 - 105 uL/sec

Default Values ( in Set-Up)

()Hb: 14.5 g/dL Range: 10.0 to 20.0 g/dL
Temperature: 37° C Range: 10.0t040.0° C
FIO, %: 20.9 % (room air)  Range: 20 to 100.0 %

novda
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One-Point Cal Modes (ABG Module)

Mode A: One point fluid and gas cal; First sample then with first sample after 30 or 45
min interval; except when creatinine or iMg are selected as tests.

Mode B: One point fluid & gas cal done with EACH analysis.

Sample Type Selections
Arterial; Venous ; Capillary; Serum/Plasma; Mixed Venous; Quality Controls; Proficiency

Sample Volumes

ABG Module Sample Volumes Only

Regular Mode: Full or Partial ABG/Chemistry Panel 150 uL

Micro Mode: ABG-Plus Panel 50 uL
(pH, PO,, PCO,)

CO-Ox Module Sample Volumes Only
CO-Ox Stand-Alone Sample Volume: 110 uL
(not run with ABG sample)

Combined ABG & CO-Ox Sampling:
CO-Ox & Full or Partial ABG/Chemistry Panel: 210 uL

Metaholite Cap Colors

Glucose = Black
Lactate = Tan
BUN = Blue
Creat = Green

Interface Information

Ports at Rear/Side of Analyzer

USB -2

Serial - 1 (COM3)

LAN/Ethernet- 1

Keyboard (Lower connector, accessed from front, bottom left side)

Mouse (Upper connector, accessed from front, bottom left side)

DataFormat Output: HL-7 and ASTM; HL 7 output formatsavail able; Bidirectional interface.

4-4
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4 Troubleshooting

4.2  Flow Troubleshooting

4.2.1 Instrument Flow Tests

All flow tests are accessible from the Service Screens.

A

WARNING: Use appropriate protective face shield, gloves, etc., when
attempting to flush, clean, or handle any components of the analyzer that
come in contact with blood specimens.

CAUTION: Care should be taken while using a syringe to flush the
flowpath. A syringe may exert enough force to rupture a membrane or
break the seal between flow through sensors, allowing fluids to splash onto
the surfaces of the flow cell components.

The Flow test may be used to isolate flow problems quickly. From the Service Menu screen,
select Flow Test to display the Flow Test Menu: Operator Flow Test, Display Flow Test Data,
Run ABG Flow Test, and Run COOX Flow Test.

Press Operator Flow Test to initiate this procedure.

Run ABG and COOX Flow Testsareinternally run functionsfor advanced diagnostic testing
of the CCX Analyzer. The datafrom this diagnostic test is viewed by pressing Display Flow

Test Data

READY pH pCOZ pO2 $02% Hct Hb Nat K+ CL Cat+ Mgtt Illlfl
[ |

Glu Lac BUM Creat TCO2 tHb O2ZHb COHb MetHb HHb

LOGOFF FLOW TEST

MAINTENANCE SYSTEM TEST

SETUP DATA

SERVICE ERROR LOG

SAVED DATA VERSION LIST

QUALITY CONTROL COO0X OPTICAL CAL

CALIBRATE

Figure4.1 Service Menu Screen
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DISPLAY FLOW TEST DATA

RUN ABG FLOW TEST

ERROR LOG RUN COOX FLOW TEST

VERSION LIST

Figure4.2 Flow Test Menu Screen

4.2.2 Operator Tests
NOTE: This procedure will not access the COOX option flowpath.

Figure 4.3 Flushing Flowpath with Syringe filled with Water
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4 Troubleshooting

Operator Flow Test raises the probe, opens the waste solenoid, and turns on the pump. It is
designed to isolate the problem. After entering the test, proceed as follows:
1. Placethesampletipintoacupof water. If thereisaspiration, theproblem haveacause
earlier in the flow path. Here are the possibilities:
Poor seal between the capillary adapter and fluid fountain
Malfunction of the rotary valve
Plug in the “Common” line (rotary valve to fluid fountain)
Plug in an individual calibrator/QC tubing

2. No Aspiration through Flowpath

a. Removetheinlet tubing to the preheater. Observe the Waste line from the
pump and flowcell and look for flow or place tubing on the preheater inlet
and into a water source.

b. No Aspiration indicates the Probe/S-lineis clear

c. Aspirationdoesoccur inanon-COOX Analyzer. Probe/S-Lineisplugged,;
backflush or replace.

For CCX Analyzerswith a COOX option, remove the Probe/S-line from the Blood
Splitter Valve.

e. Backflush the Probe/S-line with water.

f. If water flows freely from the probe, the problem is either afailed Blood
Splitter Valve, plugged Blood Splitter valveinlet/outlet port, or anair leak
between the ceramic haves.

g. Clean the appropriate component or replace the Blood Splitter Valve.

3. Continued lack of flow through the flowcells.

a. Disconnect the tubing from the reference valve outlet port.

b. Placeit into water.

c. A lack of flow indicates afailed pump tubing or a plug in the waste line.
Connect a syringe of water to the fluid deck waste line port. Flush water
through the port to the waste bottle.

d. If thelineflushes easily, replace the pump tubing set.

If placing the pump inlet tubing in water indicates good flow, Replace the
horizontal electrodes with the flushing tool and back flush the vertical
flowcell.

If theflowcell flusheseasily, theproblemiseither acrack inaflow-through
sensor or a plug in one of the electrode’s flowpath ports. Flush each
electrode starting with thereferenceasitisthemost likely placeaplug will
form.
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4.2.3 COOX Flow Obstructions in the Flowpath.

1. Toaccessthe CO-Oximeter flowpath, enter Mai ntenanceand Flush COOX. Thiswill
align the splitter valve and raise the sample probe.

t Hb Mat K+ Cl Catt Mgtt
2 tHb O2Hb COHb MetHb HHb

{(+ Cl Catt+ Mgtt I N'E
COHb MetHb HHb nii'

REPLACE/INSTALL CARTRIDGE Flush ABG Flowpath

FLOWPATH MAINTENANCE Purge ABG Flowpath

COMPOMNENT MAINTENANCE Condition ABG Flowpath

SAVED DATA
MAINTENANCE LOG Prime

QUALITY CONTROL
SMART CHECK Flush COOX Flowpath

CALIBRATE

VVVVVYY

CLEAN SCREEN Deproteinize CO0X Flowpath

Wash COOX Flowpath

Figure 4.4 Main Menu to Flowpath Maintenance Screen

2. Disconnect the tubing coming from the blood detector to the upper fluid deck port
at the fluid deck end.

Figure 4.5 Flowpath Flush Areas
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4 Troubleshooting

3. Connectasyringefilledwithwater tothisfreeend of thetubing. Apply adight pressure.

a

b.

If water flowsfreely out the Sample Probetip, theproblemisinthe Cuvette/
COOX Preheater.

If Water does NOT flow freely, the problem isthe splitter valve or probe.
Disconnect the hemolyzer tubing line from the splitter valve.

If water startsto flow, the splitter valve is plugged or cannot move to the
correct position.

If ano flow condition still exists, disconnect the sample probe. Then flush
or replaceit.

Blood detector/splitter valve/probe checked clear of obstruction.
Disconnect the cuvette outlet tubing from the lower fluid deck port.
Connect a syringe of water to this free end of the tubing. Apply a slight
pressure. Flow should come out of the cuvette port that would attach to the
hemolyzer tubing.

If not, aplug exist in the cuvette or preheater, removed the cuvette.
Remove the cuvette slide and inspect the cuvette for obstruction.
Remove the tubing from the cuvette to the preheater. Connect the syringe
to the preheater and flush. Clean or replace as necessary.

4.3 Service Menu

Todisplay theServiceMenu, press(touch) SY STEM MENU, then press(touch) the SERVICE
button on the System Menu. The Service Menu allows access to the following options:

* Flow Test

e System Test
* Data

e FError Log

e VeasonsList
e COOX Optical Ca
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4.3.1 System Test Screen

C0-Ox Section ABG Section
RE A DY pH pCO2p02 SO2%Hct Hb MNa+ Kt Cl-  Catt Mgt T ADT 6
Glu Lac BUN Creat TCO2 tHb 02Hh COHb HetHh HHb T
: T Lampy 7566V : W _
L R | et o 22w [ w l" = ABG W-Valve
Lamp Du_t 24.74 K+ E7.94 i |_\L {6} || \EU@
Lamp Gain 834 Cass  BE54 mi — r P T—— ABG Pump
() ||| Heater 5475 Na+ 9592 m — |
Cuvette T 596 C Ma++ IEED i : A
., gt BUN  BG78 my 5 | —— ABGRef Valve
: Gl B044  my
Syztem T 629 E Lac 04,58 mv C\
More... Creal : it H :
pCD% ?95.‘]18 mE o] | — egter
p02 4417 Horizontal Flowcdll
o P | - ] RS : Abo Rero
Het 7831
- Rotary Valve
ELDL%S T [ 61 mv  |[Temp37.0C
FACK . F2 (|| = B [ Heater: Vertical
LG
CO0X 21 Flowcell
ACFACK [
L2 24 my 7 L Sampler
L3 @ [ 2w :\
® ADET’s 1-5
(bottom to top)

READY  oH pcoz2po2 SOZiHct Hb Nav Ke Ch Cave Mg ™

Lamp Glu Lac BUN Creat TCO2tHb ©02Hb COHb HetHh HHb -
\[34 =7 ]| LampV 7568V o 242 v [1| 36 mw i
Lamp Control Lampa 1218 A Ch 5184 v —Q IJ f:‘i. ABG
\ Lamp Out  24.74 Fa Al my FLUIDS
(On/Off) o e o Cass  -BE5L my |_| R PACK
B4, Nar 9582 my
Hemolyzer Coie] 598 2 Mgre 2550 &
L2 h
SampleT 374 C BUN 678 v N B
CO-Ox Pump & SystemT 628 C Lac 8458 mv e
\‘ — More: Cieat 391 m¥
Control H P02 7948 my b
F’ p02 4417 my -
c—— [l Sgzzq szgr o
ADET 7 s [|[10m |BP 00mmHa ]| 29500 Gagy v | D
'.‘ Het BI v
Barometer-Readin = 1
-
9 come L [ 61 mv  [[Temp3roC | L e
FLUIDS e
CO-Ox Rgnts Rotary — _{pack F2| IEES " Pk
LE
Valve coox L1 21 my
OC PACK — For L3
. - m
Sample-Split //«//ﬁL @ L2
L3 [ 28 i o
Rotary Valve MENLI

Arrows = Controls

Figure 4.6 System Test Screen
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4 Troubleshooting

Manual control of all mechanical devicesis applied thru the System Test screen.
There are two ways to take control of the mechanical devices.
1. Usetheicons on the mechanical schematic.
Pump speeds are selected by multiple pressing of the square beside icon.
ADTs must have the excitation turned ON to read their millivolts
The millivolt displays must be turned ON to be displayed
2. Tousethetext control of themechanical devices, pressthe MENU button then press
the Device Control Button to display the Device Control screen. From this screen,
there is control of the following devices:
Sampler
ABG Rotary Valve
ABG Pump
Close (Open) ABG Waste Vave
Open (Close) ABG Reference Valve
COOX Rotary Valve
COOX Splitter Valve
COOX Pump
COOX Hemolyzer ON (OFF)

READY pH pCO2 pOZ $02% Hect Hb Nat K+ Cl Cat+ Mgtt I'i'il
BUN Creat TCO2 tHh O2Hb COHb MetHb HHb “8-°F S8
T W

200 m | || Lamp & oo A nH 000w
Lamg du onn 4==r 000w =
Lame dain oan Pl 000w
1 Lomp Dac oo 502%-1 000w
i & | || Heates oo 5 (3%-2 00w
Cusatia T 000 *C et 000 fY
SarpleT 0o+ e "
ST || sen non<¢ | {i, e
onow L1k " "
onow a0 000 g
000 om - 000 #i
g Cats 000 s
are 000 il
| 000 gl
L (L]
o (AP 76052 el f G 00 A
Crest il
w Ll N [l
i —
F2 [ 060 uﬂ
Li DR ]
MENU i “L
s i
Button J &
Patient Svslem
Home
Files Menu

Figure 4.7 System Test Screen Menu Button
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READY

BUM Creat TCO2 tH

Glu Lac

pH pCO2 p02 S02% Het Hb Nat K+ CL Cat+ Mg+

b 02Hb COHb MetHb HHb

=1 Lomw if (0L T .l L =
ot t:x ot o ::of. v H _Ium = Lol "
LH!’U(IDI! non pid i Y I'ﬁ'] =
= B | B
O l:uuldﬁl g *C Het
ShraleT e s
S || e R N |1 Device Control
Dn[l}l' Q00 W .
i e e
v ey Wl Device Scan OFF
Hare
E:I fall A
0oy |67 77422 )] 1oy Millivolts ON
- crest
502% LEDs OFF
wo L RV [
Fz [ GET ABG ERRORS
k — GET COOX ERRORS
Lz % oot
L3 000 ¢ EXIT

-::.II i
Il
W

/

=T

i
Syslem L
Menu

Figure 4.8 System Test Screen with Menu Displayed

-:aih:;
i,

READY pH pCOZ p02 S02% Hct Hb Nat K+ Cl Catt Mgt+
Glu Lac BUM Creat TCO2 tHb O2Hh COHb MetHb HHb
Sampler COO0X Rotary Valve
IH-;-rﬂe j |Hom<'- -
AEG Rotary Valve COOX Splitter Valve
[Home | [Fiewto ABE |
ABG Pump COO0X Pump
Close ABG Waste Vahwe [ COO0X Hemolyzer ON ‘
Open ABG Reference Valve [
| DOMNE |
System
Menu
Figure 4.9 Device Control Screen

Press the Device
Control Button
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4.3.3 Service Flow Test

From the Menu, press SERVICE, FLOW TEST, then RUN ABG FLOW TEST or RUN
COOX FLOW TEST. At the end of the test, the Results screen appears. If the last flow test
results are needed, press DISPLAY FLOW TEST DATA.

Glu Lac BUM Creat TCO2 tHb O2Hb COHb MetHb HHb

READY pH pCO2 pO2 502% Het Hb Nat K+ Cl Catt Mgt Ilnllil

LOGOFF FLOW TEST

MAINTEMANCE SYSTEM TEST

SETUP DATA

SERVICE READY pH pCO2 pOZ 502% Het Hb Nat+ K+ CL Cat+ Mgtt I *"l'i‘
Glu Lac BUN Creat TCO2 tHb O2Hb COHb MetHb HHb S8-5TLF '

SAVED DATA

FLOW TEST OPERATOR FLOW TEST

QUALITY CONTHOL

SYSTEM TEST DISPLAY FLOW TEST DATA

CALIBRATE
DATA RUN ABG FLOW TEST

ERROR LOG RUN COOX FLOW TEST

VERSION LIBT

CO0X OPTICAL CAL

4 Previous Page

pH pCO2 pO2 SO2% Hct Hb Na+ K+ Cl- Cat+ Mgt Il‘l'il
Glu Lac BUN Creat TCO2 tHb O2Hb COHb MetHb HHb “8- 78510 %
ABG Flow Tests COOX Flow Tests

Calbeaior A

Cabteaior B
Calbealor G
Calteslor [

Figure4.11 ABG and COOX Flow Tests Data Screen
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4.3.3 Service Flow Test

From the Menu, press SERVICE, FLOW TEST, then RUN ABG FLOW TEST or RUN
COOX FLOW TEST. At the end of the test, the Results screen appears. If the last flow test
results are needed, press DISPLAY FLOW TEST DATA.

READY pH pCO2 pO2 502% Het Hb Nat K+ Cl Catt Mgt Ilnllil

Glu Lac BUM Creat TCO2 tHb O2Hb COHb MetHb HHb

LOGOFF FLOW TEST

MAINTEMANCE SYSTEM TEST

SETUP DATA

SERVICE READY pH pCO2 pOZ 502% Het Hb Nat K+ CL Cat+ Mgt Ill'i’
Glu Lac BUN Creat TCOZ tHb O2Hb COHb MetHb HHb “F-00L5 '
SAVED DATA

FLOW TEST

OPERATOR FLOW TEST

QUALITY CONTHOL

SYSTEM TEST DISPLAY FLOW TEST DATA

CALIBRATE

DATA RUN ABG FLOW TEST

ERROR LOG RUN COOX FLOW TEST

VERSION LIST

COO0X OPTICAL CAL

READY pH pCO2 pO2 502% Hect Hb Mat K+ Cl Catt Mgt II"I'iI
Glu Lac Creat TCO2 tHb O2Hb COHb MetHb HHb “F-750 %
ABG Flow Tests COO0X Flow Tests

Figure4.11 ABG and COOX Flow Tests Data Screen
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4 Troubleshooting

Hereistheinterpretation of the results:
* Typical performance will yield a Calibration /Analysis
ABG Flow Rate between 85— 100 mL/sec
COOX Flow Rate

Flush 50 — 65 mL/sec
External calibrator 45 - 60 mL/sec
Internal Calibrator 25 —-35mL/sec

COOX Interna Control 35—-45mL/sec
» Fast or slow rate on an individual fluid indicates arestriction in that fluids tubing.
» Fastor slow ratesin multiple fluidsindicate an air leak or plug in the common flow
path; inthe capillary adapter to fluid fountain connection; or arotary valve problem.
e All flow times, fast or slow, isindicative of poor pump tubings.

e (COOX) If the hemolyzer does not start, the blood detector did not see the sample.
e (COOX) If thesampledoesnot stop inthe cuvettefor onesecond, thecuvetteisdirty;
the flow reversed though the cuvette ( check tubing); or the light source is out.

* Sow Calibrationrateand normal analysisrateindicate apoor seal between capillary

adapter and fluid fountain or rotary valve positioning errors.

4.3.4 Sensor Sub-Systems

FromtheMenu, pressSERVICE, DATA, then SENSOR SUBSY STEM. TheCalibration Data
screen appears.
Hereistheinterpretation of the screen data:

» POydoesnot useany fluid calibrator. Themillivoltsdevel oped arethe sasmeasRoom
Air.

* A decrease in the PO2 millivolts indicates that calibrator is contaminated.
Refer to Section 4.5.3 for the normal millivolt spread for successful calibration.

» Elevated millivoltsonthel.S.E. channels, pH, and BUN indicate an aging reference
electrode.

* Anindividua channel millivoltlevel extremely high or low indicatesan aging sensor
or membrane.

o LactateusesStandard A asalinearity check. Thecalibration pointsareat 2 and 6 mg/dL.

* The Std. A millivolts displayed will be 2.75 to 3.75 times the change between that
of Std. D - Std. C.

e Thelast 3 columns deal with sample information.
Sample displays the sample millivolts. Thisis only used check for an over range
condition.
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» CAL Cisdisplayedin2columns. Theleft columnistheresult of a2-point calibration.
Theright columnisthepost sample1-point calibrationvalve. Thedifferencebetween
the two isthe loss of the ability of the sensor to recover sample to sample.

» Concentration shows the actual results and is used to determine if a dilution is
needed.

READY pH pCO2 pOZ $02% Het Hb Nat K+ Cl Cat+ Mgtt Ill'il
Glu Lac BUN Creat TCOZ tHb O2Hb COHb MetHb HHL M B N EE

LOGOFF

MAINTENANCE

Glu Lac BUM Creat TCOZ tHb O2Hb COHb MetHb HHb

SETUR READY pH pCO2 pO2 S02% Het Hb Nat K+ CL Cat+ Mgt+ I ':"I'“"'
ili.

SERVICE

FLOW TEST

SAVED DATA

SYSTEM TEST

QUALITY CONTHROL

DATA

ANALOG INPUT REAL-TIME mV

CALIBRATE

ERROR LOG SENSOR SUBSYSTEM

VERSION LIST

COOX OPTICAL CAL

READY  pH pCO2 pO2 502% Het Hb Nat K+ Cl Cat+ Mgt Ill"l
Glu Lac BUN Creat TCOZ2 tHb O2Hb COHb MetHb HHb 525 |

ABG Calibration Data Sample Data
| can | cmB | cac | emp | '
405 3448 4.23 106
12341 13748
<1EBYZ 16702 -161.86 -159.34 -14522
84082 145654
2187 046
436 -1877
8350 7046
131 1520
14.51 07
3664 A152
a7 a.Ts
2631 12716
a17 19.37

Next Page b-
Patlent [ ; L
Files 3

Figure4.12 ABG Calibration Data and Sample Data Screen
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4 Troubleshooting

4.4

Resolving Flow Problems

All pumping cycles Start with a Check of the signal from ADT 5. If Reference solution has
reached ADT 5,the CCX will generateaBACK FLOW error. Thiserror must becleared before
starting any ABG or CO-Ox cycle.

4.4.1

Clearing the Backflow Error code

All pump cycles start with a check for Backflow.

Select MENU, SERVICE, SYSTEM TEST.

Move the ABG rotary valve to the Standard F position.

Open the Reference solenoid valve.

Select Pump Speed 4.

Turn ON the ABG Pump for 1/2 to 1 minute.

Stop the ABG pump.

Press the Home soft key to return all assembliesto their Home positions.

NoakrwbdrE

4.4.2

General Flow troubleshooting

There are 6 Air Detectors (ADT) on the ABG side of the CCX.
ADT 1lislocated in the Probe/S line.
ADT 2 for units with a CO-Ox option is located in the stator of the splitter valve.
ADT 2 for ABG only unitsislocated in the Probe-Sline.
ADT 3islocated in the preheater which is attached to the bottom of the sensor module
ADT 4 and ADT 5 are located in the sensor module.
ADT 6 islocated in the reference sensor.

Flow rates, not flow times, are generated (uL/sec). The time between ADT1 and ADT 5 are
used to calculate thisrate. Normal Flow Rate is 85-105 uL/sec.

There are 3 pumping cycles that can be used for troubleshooting.

- ABG Cdlibration

- ABG Samplecycle

- CO-Ox or Combined Sample Cycle
CO-Oximeter calibration use external material. The pumping cycleisthe same asthe sample
cycle.
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4.4.3 ABG Calibration Cycle

Thestandardsare pumpedinthisorder: C, D, Air, A, and B. Each timeaStandard isaspirated,
therotary valve will shift between the standard and the closest air position several times. This
washes the flowpath to ensure a clean sample of the standard isin front of the sensors.

If the system has been idle, an additional wash cycle is added to the start of the calibration
cycles. Standard C is pumped (similar to the cycle mentioned above). During the Standard C
cycle of the calibration, the sodium signal isread twice. A changein the signal greater than 2
mV generates a reference flow error and ends the calibration.

Each standard is aspirated the same way, separated by aspirations of the flush solution.

The reference valve opens and the pump starts. The valve movement is Standard/Air/
Standard/Air/Standard/Air.

ADT 6isturned ON and if liquid is detected at ADT 6 the pump stops.

ADT 4issampledfor Liquid. If noliquidisdetected at ADT 4 aNO Standard error code
Is generated.

Standard C isused for pH, PCO», Nat, K*, Catt, Mgt*t, Glu, BUN, Crea, Hct.

Standard D isused for pH, PCO», Glu, Lac, BUN, Creat.

Air Position 3 is used for PO».

Standard A isused for pH, Lac.

Standard B isused for Nat, K*, Cat*, Mgt*, pH, Hct.

All Standards read the PO, channel as acheck for contamination. A low reading will generate
a“PO, DeltaMV" error code requiring a pack change.

4.4.4

ABG Sample Cycle

At the Start of the cycle, the analyzer checks the following:
ADT 5 for a backflow
Reads the barometric pressure
Reads sensor module temperature

When the probe lifts to the selected sample position, air is aspirated until it isdetected at ADT 1.
Press ANALY ZE to start the pump.

The air segment reaching ADT 3 causes the pump to slow down.

The leading edge of the sample detected at ADT 3 causes the probe to retract and ADT 1
checked.

If no fluid is detected, aNO SAMPLE error code is generated.

The sample moves until the trailing edge is detected at ADT 2 stopping the pump.
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4 Troubleshooting

ADT 3issampled for the Hematocrit reading.

The pump starts moving the leading edge of the sampleto ADT 6.

The pump isstopped. ADT 4 issampled for liquid.

If air is detected, an Insufficient Sample error code is generated, but the cycle continues with
the flagged results.

If ADT 4 detects sample, the readings for each channel are taken.

The sample is washed out with Flush solution.

During the flush cycle, air isintroduced to ADT 1, and the flow rate is established based on
the time for the air to reach ADT 5.

4.4.5

Combined or CO-Oximeter Sampling Cycle

The cycleis started the same as on the ABG sample cycle above with the
following exceptions:

e Atthesametimethe ABG samplerisintroducing, air upto ADT 1, the CO-Oximeter
pump is started to draw air up to the blood detector.

* The pump is slowed down when the sample reaches ADT 4 instead of ADT 3 and
stopped at ADT 5.

* When the sample reaches ADT 6, the splitter valve rotates to align the sample line
with the CO-Oximeter flowpath. The ABG sample proceeds the same as shown
above.

*  The CO-Oximeter pump then draws the sample to the blood detector.

NOTE: |f this requires more than 8 seconds, a no Sample error codeis
generated, and the sample is terminated.

» Thesampleisthen drawn through the hemolyzer to the cuvette. The pumpisstopped
for 1 second to take the cuvette reading.

NOTE: If the sampleis not seen in the cuvette within 12 seconds, a NO
Sample error code is generated, and the sample is terminated.

* Thesplitter valvereturnsto its home position splitting the 2 Flowpaths. Thisallows
Flush from the CO-Oximeter fluid pack to be aspirated to wash out the old sample.
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4.4.6 Micro Sample Cyde

The Start of thiscycleisthe same asanormal ABG sample, except the Pump starts
toslow at ADT 4, instead of ADT3, and stops at ADT 5.

ADT 4 isrechecked to verify for Insufficient Sample.

The PO» and PCO; readings are taken.
The sampleis aspirate to ADT 6, and the pH reading is taken.
The sampleis flushed out as normal.

4.5  Error Codes

Sensor Status

Calibrated Sensor

Uncalibrated Sensor
Failed QC (lockout)
Ordered/Available

Unavailable Tests

Failed Performance Check

Test Displays as

Normal White Text
X-out (“X” on test)
Strike-through (Test has line through it)
Green backlit (by panel choice)

Red backlit and flashing
(Channel ordered on panel, possibly X-out also if U/C)

Black on white reverse video

(Channel ordered Flashing red and purple)

Error Codes Overview - Code Groups Summary:

Group 01-07 pH (ABG) Group 113-121 BUN (ABG)

Group 08-15 pCO2 (ABG) Group 122-125 ADET 1 (ABG)

Group 16-22 pO2 (ABG)) Group 126-129 ADET 2 (ABG)

Group 23-36 SO2 (ABG) Group 130-133 ADET 3 (ABG)

Group 37-41 Hb(ABG) Group 134-137 ADET 4 (ABG)

Group 42-40 Hct (ABG) Group 138-141 ADET 5 (ABG)

Group 50-56 Na' (ABG) Group 142-145 ADET 6 (ABG)

Group 57-63 K*(ABG) Group 146-149 ADET 7 (CO-Ox)

Group 64-70 ClI- (ABG) Group 150-158 Flow(ABG)

Group 71-77 Ca™ (ABG) Group 159-164 QC Flow

Group 78-85 Mg (ABG) Group 165-179 Hard or Software (ABG)

Group 86-93 Glu (ABG) Group 180-184 ABG Mechanicas

Group 94-104 Lac (ABG) Group 185-228 Com./Elect. (ABG)

Group 105-112 Creat (ABG) Group 229-230 Reagent Flow (CO-Ox)
4-20 bggmoeaqc%



4 Troubleshooting

4.6  Resolving Results Problems
Flow problems are often accompanied by sensor related problems. Do not change sensors or
membranes until flow problems have been resolved first.

4.6.1 Parameter Errors

Slope The difference in millivolts between the calibrating standards resulted in a
slope value below or above acceptable limits.

Instability During the sample period, the difference between the minimum and
maximum value was to high. This is usualy a function of the sensor or
membrane.

Range Error Resultisoutsidethe entered QC or referencerangeusually duetoimproperly
entered value or units of measure, amembrane depleted, or sensor reaching
the end of life, or control material use after its expiration date.

Overload Thesignal strength wasto strong. Thisisusually membraneor sensor related.

E-O Drift Thelast 1-point calibration signal doesnot comparewith thesignal generated
by the same standard at the time of the last 2-point calibration.

Analog to Digital Thisis usually a communication failure between the analog board and the
Converter CPU.

Math Error Theanalyzer isunableto perform acalculation. Thisisusually dueto one or
more of the needed values are missing.

Dependency Error An error or missing result from adependent Analyte, i.e., pH, is needed for
aPCO2 result.
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4.6.2 Air Detector testing

Genera

The air detectors are spilt between the 2 analog boards. Each analog board
generates the excitation for it own set of air detectors. ADT 1, 3, 6 operate
from analog board 2, and ADT 2, 4, 5 operate from Analog Board 1.

Thisprocedureisperformed fromthe ServiceMenu: SY STEM MENU, SERVICE, SY STEM
TEST. This should result in the fluidic schematic being displayed.

1
2.

w

o

7.
8.
9.

Touch the screen in the area of the air detectors.

A pop-upwindow will appear. Presstheoptionthat statesAir Oscillator 1 ON. Select
adifferent air detector and turn on Air Oscillator 2.

Then finally change to turn on both oscillators.

Touch the reference solenoid valve. The fluid path lines on either side of the valve
will join indicating the reference valve is open.

Sel ect the pump speed to 4 by touching the box to the side of the picture of the pump.
Touchthefluidlinemarked C causingthevalvetorotateto thealign therotary valve
with Standard C.

Start the pump by touching the pump picturein the upper right corner of thedisplay.
The pump should start, observe the flowcell to seeit fill with Standard C.

Stop the pump when asolid liquid in the waste line of the pump appears by touching
the pump picture as above.

10. Record the millivolt reading of each air detector.
11. Start the pump, and lift up on the sampler probe.
12. When air is seen in the waste line, stop the pump.
13. Record the millivolt reading of each air detector.

NOTE: Each air detector isindependent of the others.

A properly operating air detector will have the following parameters:
a. Themillivolt reading with fluidinfront of theair detector ishigher thanthe millivolt

b.

reading with air in front of the air detector.
The minimum millivolt difference between the liquid and air phaseis 400 mV.

A failureto meet theabovecriteriawill requirecleaning or replacement of theair detector. This
assumes no flow obstruction or air leak into the flow path exists.

4-22
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4 Troubleshooting

4.6.3 Calibration Standards Nominal Millivelt Differences

Sensor Standards Used in Approximate DeltamV
Calibration/Slope (between standards)
pH A&B 30
(Stds C & D Check for PCO, Bicarb)
Na Cé&B 17
K* C&B 24
Ca Cé&B 12
Cl- Cé&B 15
PO, Room Air Electronic O 12
Ratio PO, signal- Air to Std.C for 2 pt Cal ~1
PCO, Cé&B 14
Hct & ADET’s C&B > 500
Adt 3=Hct (al ADET’s) (ideal > 800)
SO, External Stds 1&2 LED 1: (Std1-2)  >1000
LED 2: (Std1-2): < 50
Glu B&C 38-55
Internal QC Level 6 = Performance Check 700 — 2000
Lac D&C 20-60
Linearity Check A 15+2 mmol/L
Mg+ C&B 13
BUN D&C 28
Creat C&D > 70
Intl QC Level 6 = Perf Check 0.2-1.9 mg/dL
Each Standard is checked for PO, signal to Air ratio > 90%
Else generate Air Error (Contaminated Pack)
4.6.4 Analog Channel by Analyte
Analyte Channel Anayte Channel Anayte  Channel
Calcium 1 Bar Pressure 7 BUN 41
Potassium 2 Creatinine 13 (Peak 16) Magnesium 45
Sodium 3 L actate 14 (Pesk 17) PO2 54
pH 4 Glucose 15 (Peak 18) ADT 6 72
Chloride 5 SO, (LEDY) 21 ADT 3 73
PCO, 6 SO, (LED2) 22 ADT 1 76
ADT 5 32(used for ‘Back-Flow' error) ADT 4 33
Reference 23,63 ADT 2 36
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4.7

Power On Sequences

When power is applied, a single beep is heard. This indicates the ABG CPU processor has
started. If a CO-Oximeter option is present, asecond, single beep will be heard indicating the
CO-Ox CPU has started.

NOTE: The single beep of the CO-Ox CPU isthe only indication of a proper
start up. Multiple beeps means the CPU start up has failed, requiring a
reload of the program or replacement of the CPU.

The ABG control board has 3 setsof LED indicators.

1. Memory: Atthebottom, behindtheRAM memory card, thereisacolumnof 5LEDs.
They will all comeon, and, asthe board performsits own memory check, 1 light will
go out then on, starting at the bottom. After thememory check all of thesewill go out.
If they stay lit, they are waiting command from the ABG CPU. There is no
communication between the ABG CPU and the ABG Control board.

2. ABGI/O: Arow of 3LEDsfoundat theupper right corner of the ABG Control board.
All three will come on. The inside LED (LED7) monitors the 1/0O access to the
processor and appearsto go dim. Themiddle LED (LED8) monitorsthel/O busand
appearstoremain on Full. The outsidelight (LED9) monitorsthe communication to
the anal og boards. Once this communication has been established the light goes off.
This aso enables all the mechanical devices, i.e., the Heater , ABG motors, and
valves. The devices now find their Home position. Failure of these lightsto operate
as described usually indicates afailure of the ABG control board, poor connection
to the analog boards.

3. Heater Indicators: A Columnof 3LEDslocated ontheleft sideof the ABG Control
Board. The Top ( LED 21) light on indicates that the heater in the vertical flowcell
istryingto heat. Thebottom (LED 23) light turnsonwhentheheater intheHorizontal
Flowcell is trying to heat. The middle (LED 22) light cycles ON/OFF at preset
intervals. Thisindicatesthe preheater isbeing turned On. Thereisno display of the
preheater temperature.

If both top and bottom temperature on the service screen indicate 37+0.2°C and the Home
screen indicates Warming, the preheater has failed.

4-24
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Adjustments and Maintenance Procedures

5.1

Installing Software Upgrades

Backup Your Database. Usethefollowing procedureto make abackup copy of your existing
database.

NOTE: This backup copy will only be used to restore your database in the
event the normal installation process should fail.

Caution: Failureto backup your database may result in the loss of all
Patient and QC data as well as the analyzers' setup configuration.

From the Home screen, press System Menu.

Press Saved Data.

Press Database M anagement.

Press Backup Data.

Press Perform Backup to create a copy of your database.
Press Home to return to the Main screen.

oSOk wpnE

Install theNew CCX Softwar e. Oncethe database has been backed up you caninstall thenew
CCX operating software.

1. Open the analyzer’'s front door, then press the CD-ROM'’s open/close button to

extend the CD tray.

2. PlacetheCCX SoftwareCD inthetray, |abel sideup, then presstheopen/closebutton
to retract the CD tray. Allow 15 seconds for the CD to come up to speed before
proceeding.

From the Main screen, press (touch) System Menu.

Press Service.

PressVersion List.

Press I nstallation.

A pop-up window will appear prompting you to press Yes to proceed with the

installation process or No to abort the installation process. Press Yes.

8. A pop-upwill bedisplayed prompting you to press|nstall to continuetheinstallation
process or Cancel to abort the process. Press I nstall.

9. The Install Shield Wizard will be displayed. Press NEXT to continue with the
installation.

10. You will be asked if you wish to retain your existing database. Press Y es.

11. Oncethe software hasfinished loading, thelnstall Shield Wizard Completed pop-up
will be displayed. Press Finish. The analyzer will reboot.

No ok w
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12.

13.

14.

15.

16.

17.

Once the analyzer reboots, it will display aPlease Wait screen. Within 1 minute it
should begin downloading the ABG module. The down load process takes several
minutes to compl ete.

After successfully downloading the ABG Module software, the analyzer will shut
down and display a message indicating It is Safe to Turn Off Your Computer.
L ocatethe power switchintherear of theanalyzer and power down. Wait 30 seconds
then power the analyzer back on. It may take several minutes for the analyzer to
reboot and display the Please Wait, Warming screen.

NOTE: If your analyzer does not have a CO-Oximeter module, go to
Confirming the Software Installation.

Once the analyzer reboots, it will display aPlease Wait screen. Within 1 minute it
should begin downloading the CO-Ox module. The down load processtakes several
minutes to compl ete

After successfully downloading the COOX Module software, the analyzer will shut
down and display a message indicating It is Safe to Turn Off Your Computer.
L ocatethepower switchintherear of theanayzer and power down. Wait 30 seconds
then power the analyzer back on. It may take several minutes for the analyzer to
reboot and display the Please Wait, War ming screen.

It may take several minutes for the analyzer to come up to temperature once the
analyzer has restarted.

Once the temperature has equilibrated, the analyzer will display the Home screen.

Confirm the Softwar e I nstallation.

1

o0k wN

7.

After restarting your analyzer, it will take several minutesfor the analyzer to reboot
and come up to temperature. You Must Wait for the Home screen to display NOT
READY, Uncalibrated before proceeding to next step.

From the Home screen, press Home; Enter your password; then press OK .

Press System M enu.

Press Service, then pressVersion List.

PressVersion List asecond time.

If your analyzer does not have a CO-Oximeter module, confirm the Host Software
Version and ABG Module Control Software Version match the version printed on
your CD, V 2.14.

If your analyzer contains a CO-Oximeter module, confirm the Host Software, ABG
Module Control Software and CO-OX Module Control Software match the version
printed on your CD, V 2.14.

Press Hometo return to the Home screen.

The analyzer should now be running on the new version of software. Calibrate your analyzer
and run all required Quality Control samples.

52
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5.2

Touch Screen Calibration

NogaMwDNPE

Y ou will need aKeypad to make this adjustment.

Log off the CCX Analyzer.

Log on as ADMINISTRATOR; No Password is required.

Select the CONTROL PANEL, Pointing Devices.

Select the Touch Screen (only option shown).

Select Calibration from the TABS across the top.

Onthelower left corner select Calibrate, the display will ask you to touch thered X

asit appears. When complete, select OK.

©

Log off the system and log back on as CCX User. Thisis case sensitive.

9. Return the unit to normal operation.

53

Adding Peripheral devices

Most peripheral devices will install via plug and play similar to most computers. Adding
printers, Bar Code readers, etc. that do not automatically install at boot up may require access
to the Control Panel. Log off as the CCX User and log in as ADMINISTRATOR (no
password). Thiswill allow access to the base program menus.

54

Spectrophotometer: Optical Calibration

Use the Optical Calibration Tool PN20591.

1. FromtheHome screen, select System Menu, Service,
COOX Optical Calibration

AN

ON/OFF

WARNING: DO NOT look directly at the
light source of the calibration tool. Extended
exposure to thislight can cause damage to
the eye. To check that the light sourceislit,
point it towards a white surface.

NOTE: The calibration tool should have a
fresh 9 Volt battery or line power to assure -
proper operation.

Figure 5.1 Optical Calibration Tool
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N

Remove the COOX cuvette dlide.
Insert the calibration tool. The open port on the brass adapter faces right.
Perform the calibration.

W

CAUTION: Do not move the calibration tool during the calibration cycle.

o

Remove the tool from the cuvette slide housing. Turn the light source OFF.
6. Reinsert the COOX Cuvette side and restore the analyzer to operation.

y COHb MetHb HHb

LOGOFF FLOW TEST

SYSTEM TEST

SERVICE SETUR

>
4

SAVED DATA SERVICE

QUALITY CONTROL L O

CALIRATE QUALITY CONTROL VERSION LIST

CALIBRATE CO0X OPTICAL CAL

Figure 5.3 Main Menu Screen to Service Menu Screen

54
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pH pCO2Z p02 502% Hct Hb Nat K+ Cl Cat+ Mg+t I II'iI
Calibe aling Glu Lac BUN Creat TCO2 tHb O2Hb COHb MetHb HHb
COOX Optical Calibration
1. Wait until system has finished purging the flowpath.
2. Detach the tubing from the cuvette.
3. Remuowve the cuvette from the housing.
4. Turn on the calibrationb lamp, and Insert the adapter into the cuvette housing.
§. Press the "Calibrate” button.
6. Vrait for the system to finish calibraling. Repeat as necessary from §.
1. Remove the calibration lamp from the cuvette housing.
8. Return the cuvette to the houvsing.
9. Reattach the tubing to the cuvette.
10. Press the 'Done’ button.

g

Figure 5.4 COOX Optical Calibration Screen

3.5

CO-Oximeter Lamp Intensity

Thisprocedure may berequired when the optical Calibration passesand thefluidic calibration
continuestofail, or theLamp, or Lamp assembly, hasbeen changed, or the Spectrophotometer
has been replaced.

Briefly, the procedure works by forcing the servo set-point to its maximum value. Rotate the
lamp bulb until the servo output (lamp voltage) isat its maximum point (approximately 9—9.5
volts). After thelamp hasbeen positioned correctly, ajumper ismoved that turnsservo control
to the CO-Ox software.

This procedure does not require any specia tools.

WARNING: Open lamp assembly presents 2 hazards: the exposed fan
and the exposed base and socket of the lamp. Care should be taken to
prevent burns from the hot lamp assembly and trauma by the fan blades.

1. From the HOME screen, touch SYSTEM MENU, SERVICE, then SYSTEM
MENU. Press menu and turn ON the millivolts displays. In the upper left corner is
alist of CO-Ox Operating Parameters; the first 4 of these are relevant to the Lamp
(Lamp Voltage, Lamp Current, etc.).

CAUTION: Be careful not to stress, bend, or break any fiber optic cables
or wires attached to the lamp housing.

2. Removetheanalyzer'scover: thereare 8 screwsin theback. L ocatethe main cooling
fan at the left rear of the analyzer. Disconnect the small 2-pin in-line connector.
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3.

6.

L ocate the 2 large knurled screws holding the lamp housing in place and |oosen the
screws until the lamp can be lifted up then out of the analyzer's chassis. When
completely free, thelamp housing may begently placed ontop of theanalyzer, resting
onthe 2 vertical wallswith the 3 cover screwsfacing up. Removethe screwsand lift
the metal cover from the lamp housing; this exposes the fan and lamp bulb.

L ooking from the front, the CO-Ox Control Board islocated on the right-hand side
of the analyzer. Along the lower edge of the control board, locate a round trim pot
(#247) and a 3-pin JUMPER (E1).

Remove the jumper from E1 and install it onto the lower 2 pins, as shown in the
following figure.

() (J

PC104
COMPUTER
BOARD

Move
Jumper DOWN}Y

() ()
ﬁ Trimpot =
rimpo @ TP1
| e

25 | J30 J33
I

J35

COOXimeter Control Board

Figure 5.5 Move Jumper E1

If the lamp goes out, rotate the trim pot fully counterclockwise towards the front of
the unit (approximately 5 turns). If not, go to Step 7.

NOTE: LAMP GAIN should follow LAMP OUT + 500 millivolts. If not,
replace the CO-Ox Control Board.

At thispoint, adjust (rotate) thelamp. Observe the Service Screen display under the
heading LAMP VOLTAGE. Carefully hold the lamp bulb at the base close to the
socket (and close to the fan!!). Rotate the |lamp through 90 degrees one way or the
other while watching the LAMPVOLTAGE display. Y ou aretrying to position the
lamp sothat thedisplayed LAMPVOLTAGE isatitshighest value. Allow for adelay
between making the adjustment and the display reading change. Move the lamp a
small amount, wait, then observe the new voltage reading.

56
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8. If thereading starts to decrease, turn the lamp in the opposite direction. Leave the
lamp at the point where the voltage is at its highest reading.

CAUTION: Make sure that the wires and socket are not being pulled or
strained. Reinstall the cover on the lamp; replace the 3 cover-mounting
screws, and mount the lamp back where it was with the 2 knurled screws.
Be careful not to bend, stress, or break any wires or fiber optic cables.

9. Connect the small 2-pin in-line connector for the Main Cooling Fan.
10. Returntothe CO-Ox Control Board and movethe E1 jumper back totheupper 2 pins,
as shown below.

i

PC —104 CPU board

Trim Pot
o & -
i D

Figure 5.6 E1 Jumper Back to the Upper 2 Pins

11. Thefinal stepinthisprocedurewill causethe softwareto automatically test thelight
levelsin the spectrophotometer and adjust the DAC.

12. Select MENU, FLOWPATH MAINTENANCE, WASH COOX FLOWPATH.

13. You will hear pumps running. After severa seconds, the COOX WASH cyclewill
complete.

14. At thispoint, returnto the SERVICE SCREEN. The new valuesaredisplayedinthe
4L AMP Parameter sections, aswell asthe DA C setting. TheLAMPVOLTAGEwill
be between 5 and 7.5 volts and the DAC setting display should be below 100.

15. If the displayed values are higher than these limits, one or more of these could bethe

reason:

Cuvette requires cleaning.

The Lamp is dim and needs replacement.

Check for loose or poorly positioned optical cables.
Cuvette optical calibration was not successful.
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3.6

Internal Tube Replacement

Each Tubing kit comeswiththeindividual tubinglinesneeded for auniquepart of theanalyzer.

ABG P/IN CO-Ox P/N
Fluid Pack 36467 Fluid Pack 38815
ABG QC (pH Gases) 36454 QC COOX 36453
ABG QC Chemistry 36461 Splitter Valve 40094
Common Line 36408 (Splitter to preheater)

(ABG Rotary to fountain)

ABG Waste and Reference tubing f%; s
AE N

From ABG fluid Pack to the ABG Pump [
|

Figure5.7 Internal Tubing Kits

NOTE: Record how each lineis routed before removing to ensure the
replacement lineis routed in the same path.

Changeoneset at atimeto avoid confusion. Each line’ sfitment isheld in place by 2 opposing
plates. Remove the top plate and loosen the lower plate to facilitate holding one tube while
installing the next. Feed each line through the front of the analyzer. Gently pull on the lines
coming out the back of the analyzer. Thiswill help to hold each line in place while inserting
the fitment into the bracket.
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® ®
~ N\ >~— I\ ~— I\ ~—— J\ ~—
@ ®

Figure 5.8 The Top and Bottom Plates

The ABG Fluid Pack kit has seven lines. It is difficult to insert the fitments into the bracket.
Remove both top and bottom brackets. This alows the fitments to be placed into the bracket
outside the compartment. Place small piece of tape on each end of the brackets to hold them
together. This will hold the halves together while remounting the bracket in the fluid

compartment.

OB Control 3

o o c0OQx OB Control 2 o Ho
ome
o Ox OB Control 1 o Cldsed ooe QCV Lvl 5
dB
o AIR-Open G Preheater o Air#4
To Sample-Split Rotary Valve OB QC
Flush/QC/Air] it
( ) ABG S-Line kvl O o Jtd G

To Fluid Fountain
Flush Soln (from COOXx pack) OE)EII gc o
v Air # 2

L) ToCoox Hemolyzer
& Std D From COOx Pump
" From COOx Rotary Valve
COOx QC1/2/3 or Flush

O D/E calibrator
10 Air #3

COOX Reagent Valve Blood Splitter Valve ABG Fluid Vave
Figure 5.9 The CO-Ox Reagent, Blood Splitter, and ABG Fluid Valves

HINTS: Cut the ends of the old tubing at the rotary valve, leaving the tubing markers on the
sideremaining attached to thevalve. Thismakesremoval of theoldtubing easier andidentifies
thetubing port when connecting the new tubing. Removethe stator fromtherotary valve. This
allows easier access to push the tubing off of the valve ports.
NOTE: DO NOT pull the tubing off the rotary valve ports. Pass the new
tubing through the rotary valve cap and compression spring prior to attach-
ing it to the valve port.
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5.7  Rotary valve cleaning

Performthisprocedureif thevalveistaken apart to clear thetubing, themating surfacesrequire
cleaning, the flowpath has an air leak, or replacement ceramic parts are installed.

WARNING: Theinternal surfaces of the Blood Splitter Valve and the
internal surfaces of the sample path tubing are considered contaminated.
Use proper precautions to protect your skin and eyes while performing
these procedures.

CAUTION: ONLY LINT FREE MATERIAL isto be used to clean the
mating surfaces of the ceramic pieces. Any material trapped between the 2
ceramic pieceswill cause an air leak into the flowpath.

CAUTION: Excessive lubricant may enter the flowpath and can cause
the Air detectors, Hct detector, and/or the CO-Ox cuvette to lose sensitivity.

Accesstothe ABG Rotary Valverequirestheremoval of the analyzer cover. Refer to Chapter
3 of thismanual.

AccesstotheCO-Ox Rotary Valverequirestheremoval of thebottom door chassislatch. Open
thelower door and | oosen the 2 mounting screwscoming up fromthebottom of the chassisdoor

latch.

Figure 5.10 Removing the 2 Mounting Screws
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Access to the Blood splitter Valveis available from the front panel.

Blood Splitter

Hemolyzer

CO-Ox Fluid Valve

Figure 5.11 CO-Ox Blood Splitter and Fluid Valve

Valve Construction

1. All 3valvesareof similar construction. One ceramic piece accepts the tubing from
the fluid pack or connectsto the sample path. This piece is prevented from rotating
by a slot and housing pin or by the sample path tubing. This is referred to as the
manifold. The other ceramic piece has grooves cut into the surface that faces the
manifold. Thisis called the rotor.

2. Therotor surface that does not face the manifold has 2 detents. Onein the middle of
the surface and the other, an elongated detent, between the middlie and the edge.
Thesealignwith 2 pinson themotor drive shaft. The Blood Splitter Valve hasashaft
that passes through the manifold to help make this alignment during reassembly.

3. The 2 ceramic pieces must have an air tight seal between the surfaces that come
together. Thisisaccomplished by spring pressure. The spring iscompressed against
the ceramics by a plastic nut. This nut does not require any tools to be removed or
tightened.

CAUTION: ONLYLINT FREE MATERIAL isto be used to clean the
mating surfaces of the ceramic pieces. Any material trapped between the 2
ceramic pieceswill cause an air leak into the flowpath.

CAUTION: Excessive lubricant may enter the flowpath and can cause
the Air detectors, Hct detector, and/or the CO-Ox cuvette to lose sensitivity.
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CO-Ox Fluid Vave
Blood Splitter Valve

Anti-Rotation Pin

Drive Motor Shaft

|~ Anti-Rotation Slot
Rotor

Manifold

Spring—

Figure 5.12 CO-Ox Blood Splitter and Fluid Valve Apart

4. Woashing the ceramic pieces remove of the lubricant from the mating surfaces. (The
surfacesthat touch each other.) The analyzer accessory kit and replacement ceramic
kitscontainaCeramic L ubricant Kit. Thekit containsan applicator withaspongeend
that is saturated with the correct lubricant. Before rebuilding the valve, wipe the
touching faces with this applicator.

NOTE: The lubricant may not be visible to the naked eye. Avoid over
lubricating the surfaces (pooling of the lubricant).

5. Rebuild the valves as follows:

CAUTION: Ensure the touching ceramic surfaces remain free of lint or
other foreign material.

a. Insert the Rotor aligning the 2 detents with the matching pins on the motor
drive shaft.

b. Align the dot on the side of the manifold with the anti-rotation pin of the
valve housing.

NOTE: The Blood Splitter Valve uses the outlet port to the preheater inlet
asits anti-rotation device.

c. Place the compression spring against the Manifold
d. Install the hand nut by rotating clockwise until tight.

NOTE: Do not over tighten the hand nut.

6. Reinstall all tubing connections and restorethe CCX Analyzer to normal operation.
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5.8  Adding the Keypad Option

Open the bottom front panel door.

Remove the 8 mounting screws from the black panel.

Place the keypad onto the door with the connecting cable to the left.

Reinstall the 7 mounting screws. The keypad does not have a mount screw holein

the middle along the front edge of the door.

Plug the keypad into the lower connector on the |eft side of the front panel.

Each mounting screw has a corresponding detent on the bottom side of the overlay.

Align the overlay and press down onto the mounting screws.

7. Theside closest to you does not have a middle mount screw. A black clip has been
providedto holdtheoverlay, tokeepit fromfalling off thedoor when closed. Itisheld
to the door with tape. Remove the backing.

8. Aligntheclip and pressit into place.

9. Reboot the system after plugging in the Keypad.

pwODdPE

o u

Bottom door back
plate removed

r
AR
e

Keypad Overlay

Keypad

Retaining Clip

REAGEMT CALRTRIDGE

' I:-l..'ll..rsql

Figure 5.13 Adding the Keyboard
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5.9  Adding the Bar Code Reader

Thisisaplug and play device. Plug the reader into aUSB port at therear of theanalyzer. The
Bar Code reader tested was IMAGETEAM'™ 3800L X 630NM Visible RED LED.
Reading Distance 15.2 — 22.9 cm 100%UPC
7.6 —91.4 cm on 40 mil
Reading width ~ 15.2 —22.9 on 100%UPC
40.6 — 63.5 cm on 40 mil

5.10 Sampler/Syringe Adapter Alignment

Starting at the Home Screen, select MENU, SERVICE, SYSTEM TEST.

Extend the sample probe to either syringe position.

L oosen the 2 adapter mounting-screws (one on each side of the plate).

Pull back the plunger of the syringe to prevent embedding the tip of the probe into
the rubber of the plunger. Then attach the syringe to the Leur-Loc® adapter.

5. Centerthebracket suchthat theprobedoesnot hit either sideof theadapter. Retighten
the mount screws.

pwbdPE

NOTE: Glass Syringe openings are too small to assure the probe will not hit
the sides. Nova Biomedical does not recommend the use of glass syringes
on the CCX Analyzer.

novda

514 biomedical



Appendix

A Appendix

A.1  Status Codes

Status Code Page  Status Code Page
A C
ABG Back FIOW .......ccccoiiiiiiiiiieecen, A-33 Ca™ ADC...cooiiiiiieeeeee e A-11
ABG Calibrator O, LOW ........cccccvrvinnies A-43  Car Drift.....ccoeii A-11
ABG FIOW ... A-36 Ca* High Range .........ccocceiiiininennnnnn. A-11
ABG Reference FlOw .........c.cccceveennne. A-36  Ca* Instability .......ccccovviiiiiiii A-10
ADT ADC ... A-4  Ca**LowRange.......cccooiieeiiiiiinnennns A-11
AD1 DeltamV’s ... A-4 Car Overload.........cooecvveeeeeeeeieeieee, A-11
AD1 Insufficient Sample.......................... A-4 (07 LS ] (o] o 1= A-10
AD1 Overload.........cccoeieeeiiieeiiieeiieeee A-4  CIADC ... A-13
AD2 ADC......ooiiiiiiiee e A-5  CIDIrift oo A-12
AD2 Delta mV’S ...coooviiiiiiieeeeee A-5 CI" High Range......ccccoevveviiiiiieieeieen, A-12
AD2 Insufficient Sample ............cccceeeee. A-5  CI Instability.......ccoooiiiiiiiiiieieeee A-12
AD2 Overload.........ccccoeviieeiiiiiiieeeeeee. A-5 ClI'LowRange .......cccceeiiiireeiiiiieeeees A-13
AD3B ADC......oiiiiiiiiee e A-6  CI"Overload ......cccocoeniiiiiiiiieniieeiene A-13
AD3 DeltamV’s ... A-6 (O IS o] o1 T A-12
ADS Insufficient Sample ............cccoceeeee. A-6  COHb High Range ......c.cccccoeviiiiieeenne A-47
AD3 Overload.........ccccoevimeeeiiiiieeeeeee, A-6  COHb Low Range .......ccccccouveeriiiineeennns A-46
AD4 ADC......ooiiiiiiee e A-7  COOX ADC ......ooeiiiieiiiee e A-44
AD4 DeltamV’s ... A-6 COOX Data Suspect .......ccceeevveeiurnnnnn. A-46
AD4 Insufficient Sample .............c........ A-7 (61010) Q1B 1| | SRR A-44
AD4 Overload.......ccceeeeveiieeiieneee e A-7 COOX Flow Fast .......ccccveeeeeeiiiiiieeen. A-37
ADS5 ADC......oiiiiiiiiee e A-8  COOX FIOW SIOW .....ccceeeeiieieiieaienns A-37
AD5DeltamV’s ... A-7 COOX Insufficient Sample ................... A-45
AD5 Insufficient Sample.......................... A-8 COOX No Calibrator .......ccccccceveeuvrneen. A-36
ADS5 Overload.......cceeeevviiiiiieieeeeeeee A-7 COOX No Sample.....cccvveeeeeeeeieiiiee A-37
ADB ADC......ooiiiieiee e A-8 COOX No Solution F.......ccceeeiieieiiinene A-36
AD6 DeltamV’s ... A-8 COOX Not Calibrated.............ccceuveneen. A-45
ADG6 Insufficient Sample.......................... A-9 COOX Results Suspect..........ceecuuveeeen. A-44
ADB6 Overload.......ccceeeevvceveeiieeeeeeeeeee A-8 COOX Sample Interference ................ A-44
COOX SulfHb High ......oeeiiiiiiiiiies A-44
B COOX System Temperature Failure ....A-45
BUN/Urea ADC ........c.ccoveueeeeeeercenreennns A-10  COOX Temperature Drift ................... A-45
BUN/Urea DFift ........ccoveveeeeeeeeeeeercceennnns A-9  COOX Temperature Failure ................ A-45
BUN/Urea High Range...........c.cccocou........ A-9 Creat ADC......ccooviiiiiieeeeieee e A-15
BUN/Urea Instability ............ccccovrrerennnn A-9  CreatBackground .............c.cooiine. A-14
BUN/Urea Low Range __________________________ A-10 Creat Drift ... A-14
BUN/Urea Overload .............ccccoeueunnn. A-10  CreatHigh Range ..., A-14
BUN/UIea SIOPe.....cuveeeeeeeeeeeeeeeeeernn. A-9  Creat Instability .........ccccooiiiiiiiiiiinnns A-13
IR
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Status Code Page  Status Code Page
Creat Low Range ........cccccceevieeeeennnen. A-14 K
Creat Overload...........ccoeveeviiieeeeiiieen, A-14 .
Creat SIOPe ....coocveeeeeiieeeeeec e A-13 ; gﬁf? """""""""""""""""""""""""""""""" 2?8
D K+ High Range......ccccooeiiiiiiniee A-19
Default Na* Value ..........ccccoeeeereennnne. A-26 ; :_n(.)s\}vag;:]yéé """"""""""""""""""""""" 2;3
E K* Overload ........ccccceennenennininiiniiinnnnnnns A-20
K* SIOPE ..o A-19
Empty Blood Gas Controls................... A-41
Empty Calibrators.........c.ccccevevevevenene... A-42 L
Empty Chemistry Controls .................. A-41 )
Empty CO-Ox Calibrator ...................... A-43 :::g ggg(ground '''''''''''''''''''''''' ﬁg?
Empty CO-Ox Controls ........................ A-42 it A-21
Expired Blood Gas Controls................. A-41 " cHioh Ranae ... T A-D1
Expired Calibrators............ccccocenenne A-43 s Ingtabilit G8 rrrrrrrrrssssss A-20
Expired CO-Ox Calibrator .................... A-43 | ¢ Linear R);nge """"""""""""""""""""" A-DD
Expired CO-Ox Controls ...................... A-42 oC Low RANGE ..o A-21
G Lac Membrane Failure ........................ A-21
Lac Overload..........ccccveveeiiiieeiiiiieeens A-22
Glu ADC ............................................... A'1 6 LaC Slope ............................................. A_20
GlU DIFift oo A-15
Glu High Range ......c.ccooeveveveveveeeeennn. A-16 M
Glu Instability .........coooviiieiiiieeeeee, A-15 :
MetHb High Range........cccccccooiiiinnnnnnes A-47
g:u gow Ilqar:jge """"""""""""""""""""" 2]2 MetHb Interference ...........ccccceeveuenene. A-47
uOverload .......cccoeeeeeiiiiiiee e - MetHb Low RaNGe ... A-47
GlUu SIOPE ..o A-15 Mg** ADC A-D4
H Mg+ Dependency........ccooeeeeeeeeeeeeeenennn. A-24
MG DFift e A-23
Hb D_ependency ................................... A-18 Mg High RaNGe .....c.oveeeeeereereeeeeae A-23
Hb High Range ..., A-18 Mg INSEADIlItY ..o A-23
Hb LOW Range ..................................... A'18 Mg++ LOW Range ................................... A_23
HCt ADC ..o A-18 Mg OVerload ..........ccoeeeeeeeeereeereenn. A-23
Hct Dependency ..., A7 MG SIOPE ..o A-22
HCt DFift e A-17
Het High Range ..., A-17 N
Hct Instability ........cccoooiiiis A-17 . i
Hot Low RaNge ..o A-17 Na+ AII_)C ............................................... A-25
Het Overload A-18 Na* Drift ..o A-25
Hot Slveroa """""""""""""""""""" nqg  Na"HIgh RaNge e A-25
1 OIOPE . rrvvvvrssssvsn s - Na* INSEADIIIY ....ooovveeeeeeeerreeeeieen A-24
HHb High Range .......cccccoooiiiiiiiienes A-47 Na* Low Range A-25
HHb Low Range .......ccccceevvvveeeeiiiinneens A-AT L Aot
Na* Overload..........cccooeeeeiiieeeiniiieees A-25
Na* SIOPE ...evveeeeeeeieeeeeee e A-24
NO AN e A-35
No Blood Gas Control 1 .........cccccuveenne A-38
novd
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Status Code Page  Status Code Page
No Blood Gas Control 2 ............ccuueeees A-38 PH/H* ADC ..., A-29
No Blood Gas Control 3 ...........ccccuveeees A-39 PH/H* Drift ..., A-28
No Calibrator A.......cocoiiiieeieeeeeee, A-34 pH/H* High Range ........ccccceeeiiiniiinnee. A-28
No Calibrator B.........ccccceevvnniennnnnnnnnns A-34 pH/H* Instability .........ccccooeeiiniiinninnnns A-28
No Calibrator C .......ccccvviieeeiiiiiiiee, A-34 pH/H* Low Range.......cccccceeeeeeiiiininee A-28
No Calibrator D ........ccccceuuueneninnnnnnnnnnns A-35 pH/H* Overload .........ccccccvvvvvivinnennnnnnnnns A-29
No Chemistry Control ...........ccccvvvvvvnnns A-39 PH/H* SIOpe.....eueiiis A-28
No Chemistry Control 5........................ A-40 PO, ADC ... A-31
No Performance Check Solution.......... A-40 PO, Cal Delta Millivolts ........................ A-30
No Sample ..o, A-35 PO, Drift ..o A-30
NoO Solution F ...coooiiiiiiiee A-33 PO, High Range ...........cccceiiiiiinne. A-30
Not Present/Invalid Blood Gas Controls A-40 PO, Instability ..............ccoeiiiiiiin A-29
Not Present/Invalid Calibrators ............ A-42 PO, Low Range...........ccceveiiinicnnne. A-30
Not Present/Invalid Chemistry Controls A-41 PO, Overload ............ccoeveiiiiiiiine A-30
Not Present/Invalid COOX Calibrator...A-43 PO, Slope........ccooviiiiiii A-29
Not Present/Invalid COOX Controls .....A-42 S
(o)

S0,% Dependency ..........cccceeveerennne. A-31
O,Hb High Range............c.ccccoeiiis A-46 S0,% Hemolysis ...........cccoeiiiiniinnne. A-31
O,Hb Low Range .........cccccoeiininin, A-46 S0,% High Range..........ccccocooiiene A-32
p S0,% LED ADC ..o A-32

S0,% LED Drift ..o A-31
PCO, ADC......coiveenrinieriircieicieiesnenn, A27  SO,% LED Instability........c..ccoocvvvennnn. A-32
PCC)2 Dependency .........cccccveeeeeeeeeenns A-27 SOZ% LED Overload ..............oceeeee. A-32
PCO, DIift ... A26 SO, % LED SIOpe ......coooviiiiiiiinnnn, A-31
PCO, High Range .........c.cocceeervrneeneenns A-27 SO,% LED’S ..o, A-32
PCO, INStabIlity ......ccovvrererereeerrereceneenns A26 SO, % LowRange ..., A-32
PCO, Low Range ...........cccceveininnene, A-27 T
PCO, Overload............cccooeveiiiiiennnn. A-27
PCO, Slope .......ccooviiiiiiiciiicici A-26 tHb High Range...........coociiiiieiennis A-46

tHb Low Range .......ccccocvviviiiiiiinninnnnnn. A-46
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ADI Delta mV’s
The measured difference between the AD1 calibrators during the last 2-point calibration did
not meet the minimum specifications for a properly performing air detector. AD1 is located in
the Sample Probe/S-line.
Recommended solutions:
1. Verify that the AD1 cable is plugged in correctly, recalibrate the analyzer
Run the ABG Flow Test and verify that Calibrator Std’s B & C are flowing properly
Flush the flowpath with deionized water and recalibrate the analyzer
Replace the Sample Probe/S-line and recalibrate
Contact Nova Biomedical Technical Support

kW

ADI Overload
During the last calibration or analysis sequence, the AD1 reading was outside the software’s
limits.
Recommended solutions:
1. Verify that the AD1 cable is plugged in correctly, recalibrate the analyzer.
2. Flush the flowpath with deionized water and recalibrate the analyzer.
3. Replace the Sample Probe/S-line and recalibrate.
4.  Contact Nova Biomedical Technical Support.

AD1 ADC
During the last analysis or calibration, the CCX was unable to obtain a successful measurement
reading from the AD]1 air detector.
Recommended solutions:
1. No action required if the message occurs infrequently.
2. Contact Nova Biomedical Technical Support.

ADI Insufficient Sample
During the last analysis AD1 detected air when it expected to detect fluid.
Recommended solutions:
1. Ensure there is sufficient sample volume in the sample container, repeat the analysis.
2. Confirm the correct sample container is selected on the Panel Selection screen,
repeat the analysis.
Verify that the AD1 cable is plugged in correctly, recalibrate the analyzer.
Flush the flowpath with deionized water and recalibrate the analyzer.
Replace the Sample Probe/S-line and recalibrate.
Contact Nova Biomedical Technical Support.

AN AN
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AD?2 Delta mV’s

The measured difference between the AD2 calibrators during the last 2-point calibration did

not meet the minimum specifications for a properly performing air detector.

Recommended solutions:
1.  ForaCCXanalyzer withouta COOX module, AD2 is located in the Sample Probe/

S-line. Verify that the AD2 cable is plugged in correctly, recalibrate the analyzer.

2. Replace the Sample Probe/S-line and recalibrate.
3. Contact Nova Biomedical Technical Support.

1. For a CCX analyzer with a COOX module, AD2 is located in the Splitter Valve.
Verify that the AD2 cable is plugged in correctly, recalibrate the analyzer.
2. Contact Nova Biomedical Technical Support.

AD?2 Overload

During the last calibration or analysis sequence, the AD2 reading was outside the software’s

limits.

Recommended solutions:
1.  ForaCCXanalyzer withouta COOX module, AD2 is located in the Sample Probe/

S-line. Verify that the AD2 cable is plugged in correctly, recalibrate the analyzer.

2. Replace the Sample Probe/S-line and recalibrate.
3. Call Nova Biomedical Technical Support.

1. For a CCX analyzer with a COOX module, AD2 is located in the Splitter Valve.
Verify that the AD2 cable is plugged in correctly, recalibrate the analyzer.
2. Contact Nova Biomedical Technical Support.

AD2 ADC
During the last analysis or calibration, the CCX was unable to obtain a successful measurement
reading from the AD?2 air detector.
Recommended solutions:
1. No action required if the message occurs infrequently.
2. Contact Nova Biomedical Technical Support.

AD?2 Insufficient Sample
During the last calibration or analysis AD2 detected air when it expected to detect fluid.
Recommended solutions:
1. Ensure there is sufficient sample volume in the sample container, repeat the analysis.
2. Confirm the correct sample container is selected on the panels screen, repeat the
analysis.
Verify that the AD2 cable is plugged in correctly, recalibrate the analyzer.
Flush the flowpath with deionized water and recalibrate the analyzer.
5. ForaCCXanalyzer withouta COOX module, replace the Sample Probe/S-line and
recalibrate.
6.  Contact Nova Biomedical Technical Support.

W
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AD3 Delta mV’s
The measured difference between the AD3 calibrators during the last 2-point calibration did
not meet the minimum specifications for a properly performing air detector.
Recommended solutions:
1. Recalibrate the analyzer.
2. Flush the flowpath with deionized water and recalibrate the analyzer.
3. Contact Nova Biomedical Technical Support.

AD3 Overload
During the last calibration or analysis sequence, the AD3 reading was outside the software’s
limits.
Recommended solutions:
1. Recalibrate the analyzer.
2. Flush the flowpath with deionized water and recalibrate the analyzer.
3. Contact Nova Biomedical Technical Support.

AD3 ADC
During the last analysis or calibration, the CCX was unable to obtain a successful measurement
reading from the AD3 air detector.
Recommended solutions:
1. No action required if the message occurs infrequently.
2. Contact Nova Biomedical Technical Support.

AD3 Insufficient Sample
During the last calibration or analysis AD3 detected air when it expected to detect fluid.
Recommended solutions:
1. Ensure there is sufficient sample volume in the sample container, repeat the
analysis.
2. Confirm the correct sample container is selected on the Panels Selection screen,
repeat the analysis.
Recalibrate the analyzer.
Flush the flowpath with deionized water and recalibrate the analyzer.
5. Contact Nova Biomedical Technical Support.

W

AD4 Delta mV’s
The measured difference between the AD3 calibrators during the last 2-point calibration did
not meet the minimum specifications for a properly performing air detector.
Recommended solutions:
1. Recalibrate the analyzer.
2. Flush the flowpath with deionized water and recalibrate the analyzer.
3. Contact Nova Biomedical Technical Support.

novda
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AD4 Overload
During the last calibration or analysis sequence, the AD4 reading was outside the software’s
limits.
Recommended solutions:
1. Recalibrate the analyzer.
2. Flush the flowpath with deionized water and recalibrate the analyzer.
3. Contact Nova Biomedical Technical Support.

AD4 ADC
During the last analysis or calibration, the CCX was unable to obtain a successful measurement
reading from the AD4 air detector.
Recommended solutions:
1. No action required if the message occurs infrequently.
2. Contact Nova Biomedical Technical Support.

AD4 Insufficient Sample
During the last calibration or analysis AD4 detected air when it expected to detect fluid.
Recommended solutions:
1. Ensure there is sufficient sample volume in the sample container, repeat the analysis.
2. Confirm the correct sample container is selected on the Panel Selection screen,
repeat the analysis.
Recalibrate the analyzer.
Flush the flowpath with deionized water and recalibrate the analyzer.
5. Contact Nova Biomedical Technical Support.

W

ADS Delta mV’s
The measured difference between the AD3 calibrators during the last 2-point calibration did
not meet the minimum specifications for a properly performing air detector.
Recommended solutions:
1. Recalibrate the analyzer.
2. Flush the flowpath with deionized water and recalibrate the analyzer.
3. Contact Nova Biomedical Technical Support.

ADS Overload
During the last calibration or analysis sequence, the ADS reading was outside the software’s
limits.
Recommended solutions:
1. Recalibrate the analyzer.
2. Flush the flowpath with deionized water and recalibrate the analyzer.
3. Contact Nova Biomedical Technical Support.

novda
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ADS5S ADC
During the last analysis or calibration, the CCX was unable to obtain a successful measurement
reading from the ADS air detector.
Recommended solutions:
1. No action required if the message occurs infrequently.
2. Contact Nova Biomedical Technical Support.

ADS Insufficient Sample
During the last calibration or analysis ADS detected air when it expected to detect fluid.
Recommended solutions:
1.  Ensure there is sufficient sample volume in the sample container, repeat the
analysis.
2. Confirm the correct sample container is selected on the Panel Selection screen,
repeat the analysis.
Recalibrate the analyzer.
Flush the flowpath with deionized water and recalibrate the analyzer.
5. Contact Nova Biomedical Technical Support.

W

ADG6 Delta mV’s
The measured difference between the AD6 calibrators during the last 2-point calibration did
not meet the minimum specifications for a properly performing air detector.
Recommended solutions:
1. Recalibrate the analyzer.
2. Remove the Reference Sensor from the sensor module, remove any moisture with
a clean, dry lintless tissue and recalibrate.
3. Replace the Reference Sensor.
4.  Contact Nova Biomedical Technical Support.

AD6 Overload
During the last calibration or analysis sequence, the AD6 reading was outside the software’s
limits.
Recommended solutions:
1. Recalibrate the analyzer.
2. Remove the Reference Sensor from the sensor module, remove any moisture with
a clean, dry lintless tissue and recalibrate.
Replace the Reference Sensor.
4.  Contact Nova Biomedical Technical Support.

(98]

AD6 ADC
During the last analysis or calibration, the CCX was unable to obtain a successful measurement
reading from the AD6 air detector.
Recommended solutions:
1. No action required if the message occurs infrequently.
2. Contact Nova Biomedical Technical Support.

novda
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ADG6 Insufficient Sample
During the last calibration or analysis AD6 detected air when it expected to detect fluid.
Recommended solutions:
1. Recalibrate the analyzer.
2. Remove the Reference Sensor from the sensor module, remove any moisture with
a clean, dry lintless tissue and recalibrate.
3. Replace the Reference Sensor.
4.  Contact Nova Biomedical Technical Support.

BUN/Urea Slope
The measured difference between the BUN calibrators during the last 2-point calibration did
not meet the minimum specifications for a properly performing sensor.
Recommended solutions:
1. Recalibrate the BUN sensor.
2. Remove the sensor from the sensor module, using a cotton swab, verify that the
sensor module does not have any old membrane material left behind in the sensor

chamber.
3. Replace the BUN membrane.
4.  Replace the BUN sensor.

5. Contact Nova Biomedical Technical Support.

BUN/Urea Instability
During the last calibration or analysis sequence, the BUN sensor measurement did not reach
a stable end-point.
Recommended solutions:
1. No action required if the message occurs infrequently.
2. Replace the BUN membrane.
3. Replace the BUN sensor.
4.  Contact Nova Biomedical Technical Support.

BUN/Urea Drift
During the last analysis sequence the performance of the BUN sensor had changed signifi-
cantly since the last successful 2-point calibration.
Recommended solutions:
1. Recalibrate the BUN sensor.
2. Replace the BUN membrane.
3. Replace the BUN sensor.
4. Contact Nova Biomedical Technical Support.

BUN/Urea High Range
During the last analysis, the measured result exceeded the upper limit of the BUN sensor’s
measurement range.
Recommended solutions:
1. Repeat the analysis.
2. Verify the result on an alternate reference method.
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BUN/Urea Low Range
During the last analysis, the measured result exceeded the lower limit of the BUN sensor’s
measurement range.
Recommended solutions:
1. Repeat the analysis.
2. Verify the result on an alternate reference method.

BUN/Urea Overload
During the last calibration or analysis sequence, the BUN sensor reading was outside the
software’s limits.
Recommended solutions:
1. Recalibrate the BUN sensor.
2. Remove the sensor from the sensor module, using a cotton swab, verify that the
sensor module does not have any old membrane material left behind in the sensor

chamber.
3.  Replace the BUN membrane.
4.  Replace the BUN sensor.

5. Contact Nova Biomedical Technical Support.

BUN/Urea ADC
During the last analysis or calibration, the CCX was unable to obtain a successful measurement
reading from the BUN sensor.
Recommended solutions:
1. No action required if the message occurs infrequently.
2. Contact Nova Biomedical Technical Support.

Catt Slope
The measured difference between the Ca** calibrators during the last 2-point calibration did
not meet the minimum specifications for a properly performing sensor.
Recommended solutions:
1. Recalibrate the Ca** sensor.

2. Confirm the Cat* sensor is correctly seated in the sensor module.
3. Replace the Cat* sensor.
4.  Replace the ABG calibrator cartridge.
5. Replace the W/R pump tubing.
6.  Replace the Reference sensor.
7.  Contact Nova Biomedical Technical Support .
Cat* Instability

During the last calibration or analysis sequence, the Ca** sensor measurement did not reach a
stable end-point.
Recommended solutions:

1. No action required if the message occurs infrequently.

2. Confirm the Cat* sensor is correctly seated in the sensor module.
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Recalibrate the Ca** sensor.

Replace the Ca** sensor.

Replace the W/R pump tubing.

Contact Nova Biomedical Technical Support.

AN

Ca** Drift
During the last analysis sequence the performance of the Ca++ sensor had changed signifi-
cantly since the last successful 2-point calibration.
Recommended solutions:
1. Recalibrate the Ca** sensor.

2. Confirm the Cat* sensor is correctly seated in the sensor module.
3. Replace the Ca++ sensor.
4.  Replace the W/R pump tubing.
5. Replace the Reference sensor.
6.  Contact Nova Biomedical Technical Support.
Ca** High Range

During the last analysis, the measured result exceeded the upper limit of the Ca** sensor’s
measurement range.
Recommended solutions:

1. Repeat the analysis.

2. Verify the result on an alternate reference method.

Catt Low Range
During the last analysis, the measured result exceeded the lower limit of the Ca** sensor’s
measurement range.
Recommended solutions:
1. Repeat the analysis.
2. Verify the result on an alternate reference method.

Ca*t Overload
During the last calibration or analysis sequence, the Ca** sensor reading was outside the
software’s limits.
Recommended solutions:
1. Recalibrate the Ca** sensor.
2. Confirm the Cat* sensor is correctly seated in the sensor module.
3. Replace the Cat* sensor.
4. Contact Nova Biomedical Technical Support.

Catt ADC
During the last analysis or calibration, the CCX was unable to obtain a successful measurement
reading from the Ca** sensor.
Recommended solutions:
1. No action required if the message occurs infrequently.
2. Contact Nova Biomedical Technical Support.
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CI- Slope
The measured difference between the CI” calibrators during the last 2-point calibration did not
meet the minimum specifications for a properly performing sensor.
Recommended solutions:
1. Recalibrate the CI~ sensor.
Confirm the CI- sensor is correctly seated in the sensor module.
Replace the CI- sensor.
Replace the ABG calibrator cartridge.
Replace the W/R pump tubing.
Replace the Reference sensor.
Contact Nova Biomedical Technical Support.

NowneswDd

CI- Instability
During the last calibration or analysis sequence, the Cl~ sensor measurement did not reach a
stable end-point.
Recommended solutions:
1. No action required if the message occurs infrequently.
Confirm the CI- sensor is correctly seated in the sensor module.
Replace the CI~ sensor.
Replace the W/R pump tubing.
Contact Nova Biomedical Technical Support.

kW

CI- Drift
During the last analysis sequence the performance of the Cl- sensor had changed significantly
since the last successful 2-point calibration.
Recommended solutions:
1. Recalibrate the CI~ sensor.
Confirm the CI- sensor is correctly seated in the sensor module.
Replace the CI~ sensor.
Replace the W/R pump tubing.
Replace the Reference sensor.
Contact Nova Biomedical Technical Support.

SANNANE il

CI- High Range
During the last analysis, the measured result exceeded the upper limit of the C1™ sensor’s
measurement range.
Recommended solutions:
1. Repeat the analysis.
2. Verify the result on an alternate reference method.

novda

A-12 biomedical



Appendix

Cl- Low Range
During the last analysis, the measured result exceeded the lower limit of the Cl- sensor’s
measurement range.
Recommended solutions:
1. Repeat the analysis.
2. Verify the result on an alternate reference method.

ClI- Overload
During the last calibration or analysis sequence, the Cl™ sensor reading was outside the
software’s limits.
Recommended solutions:
1. Recalibrate the Cl- sensor.
2. Confirm the CI- sensor is correctly seated in the sensor module.
3. Replace the CI- sensor.
4. Contact Nova Biomedical Technical Support.

CI- ADC
During the last analysis or calibration, the CCX was unable to obtain a successful measurement
reading from the Cl” sensor.
Recommended solutions:
1. No action required if the message occurs infrequently.
2. Contact Nova Biomedical Technical Support.

Creat Slope
The measured difference between the Creat calibrators during the last 2-point calibration did
not meet the minimum specifications for a properly performing sensor.
Recommended solutions:
1. Recalibrate the Creat sensor.
2. Remove the sensor from the sensor module, using a cotton swab, verify that the
sensor module does not have any old membrane material left behind in the sensor
chamber.

3. Replace the Creat membrane.

4.  Replace the Creat sensor.

5. Replace the ABG calibrator cartridge.

6.  Contact Nova Biomedical Technical Support.
Creat Instability

During the last calibration or analysis sequence, the Creat sensor measurement did not reach
a stable end-point.
Recommended solutions:

1. No action required if the message occurs infrequently.

2. Replace the Creat membrane.

3. Replace the Creat sensor.

4.  Contact Nova Biomedical Technical Support.
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Creat Background
During the last 2 point calibration sequence the Creatinine sensor readings were out of the
software specifications.
Recommended Solutions:

1. Recalibrate the Creat sensor.

2. Remove the sensor from the sensor module, using a cotton swab, verify that the
sensor module does not have any old membrane material left behind in the sensor
chamber.

Replace the Creat membrane.

Replace the Creat sensor.

Replace the ABG calibrator cartridge.
Contact Nova Biomedical Technical Support.

AN

Creat Drift
During the last analysis sequence the performance of the Creat sensor had changed signifi-
cantly since the last successful 2-point calibration.
Recommended solutions:
1. Recalibrate the Creat sensor.
2. Replace the Creat membrane.
3. Replace the Creat sensor.
4.  Contact Nova Biomedical Technical Support.

Creat High Range
During the last analysis, the measured result exceeded the upper limit of the Creat sensor’s
measurement range.
Recommended solutions:
1. Repeat the analysis.
2. Verify the result on an alternate reference method.

Creat Low Range
During the last analysis, the measured result exceeded the lower limit of the Creat sensor’s
measurement range.
Recommended solutions:
1. Repeat the analysis.
2. Verify the result on an alternate reference method.

Creat Overload
During the last calibration or analysis sequence, the Creat sensor reading was outside the
software’s limits.
Recommended solutions:
1. Recalibrate the Creat sensor.
2. Remove the sensor from the sensor module, using a cotton swab, verify that the
sensor module does not have any old membrane material left behind in the sensor
chamber.
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3. Replace the Creat membrane.
4.  Replace the Creat sensor.
5. Contact Nova Biomedical Technical Support.

Creat ADC
During the last analysis or calibration, the CCX was unable to obtain a successful measurement
reading from the Creat sensor.
Recommended solutions:
1. No action required if the message occurs infrequently.
2. Contact Nova Biomedical Technical Support.

Glu Slope
The measured difference between the Glu calibrators during the last 2-point calibration did not
meet the minimum specifications for a properly performing sensor.
Recommended solutions:

1. Recalibrate the Glu sensor.

2. Remove the sensor from the sensor module, using a cotton swab, verify that the
sensor module does not have any old membrane material left behind in the sensor
chamber.

3. If the Glu sensor has not been polished recently, polish the sensor and replace the
Glu membrane, otherwise just replace the Glu membrane.

4.  Replace the Glu sensor.

5. Replace the ABG calibrator cartridge.

6.  Contact Nova Biomedical Technical Support.

Glu Instability
During the last calibration or analysis sequence, the Glu sensor measurement did not reach a
stable end-point.
Recommended solutions:
1. No action required if the message occurs infrequently.
2. If the Glu sensor has not been polished recently, polish the sensor and replace the
Glu membrane, otherwise just replace the Glu membrane.
Replace the Glu sensor.
4.  Contact Nova Biomedical Technical Support.

(98]

Glu Drift
During the last analysis sequence the performance of the Glu sensor had changed significantly
since the last successful 2-point calibration.
Recommended solutions:
1. Recalibrate the Glu sensor.
2. If the Glu sensor has not been polished recently, polish the sensor and replace the
Glu membrane, otherwise just replace the Glu membrane.
Replace the Glu sensor.
4.  Contact Nova Biomedical Technical Support.

(98]
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Glu High Range
During the last analysis, the measured result exceeded the upper limit of the Glu sensor’s
measurement range.
Recommended solutions:
1. Repeat the analysis.
2. Verify the result on an alternate reference method.

Glu Low Range
During the last analysis, the measured result exceeded the lower limit of the Glu sensor’s
measurement range.
Recommended solutions:
1. Repeat the analysis.
2. Verify the result on an alternate reference method.

Glu Overload
During the last calibration or analysis sequence, the Glu sensor reading was outside the
software’s limits.
Recommended solutions:

1. Recalibrate the Glu sensor.

2. Remove the sensor from the sensor module, using a cotton swab, verify that the
sensor module does not have any old membrane material left behind in the sensor
chamber.

3. If the Glu sensor has not been polished recently, polish the sensor and replace the
Glu membrane, otherwise just replace the Glu membrane.

4.  Replace the Glu sensor.

5. Contact Nova Biomedical Technical Support.

Glu ADC
During the last analysis or calibration, the CCX was unable to obtain a successful measurement
reading from the Glu sensor.
Recommended solutions:
1. No action required if the message occurs infrequently.
2. Contact Nova Biomedical Technical Support.

Hct Slope
The measured difference between the Het calibrators during the last 2-point calibration did not
meet the minimum specifications for a properly performing sensor.
Recommended solutions:
1. Recalibrate the Hct sensor.
2. Flush the flowpath with deionized water and recalibrate the Hct sensor.
3. Replace the ABG calibrator cartridge.
4.  Contact Nova Biomedical Technical Support.
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Hct Dependency
The Hct measurement requires a Na+ measurement. The Na+ was not able to be measured or
was determined to be outside the sensor’s measurable range.
Recommended solutions:
1. Verify the Na+ sensor is calibrated (does not have an “X* through it). If it is
uncalibrated, recalibrate the Na+ sensor.

2. Verify that the Na+ sensor is not locked out (does not have a line “—-* through it)
due to a QC range failure. If it is locked out, recalibrate the Na+ sensor and rerun
the failed QC level.

3. Verify the result on an alternate reference method.

4.  Contact Nova Biomedical Technical Support.

Hct Drift
During the last analysis sequence the performance of the Hct sensor had changed significantly
since the last successful 2-point calibration.
Recommended solutions:
1.  Recalibrate the Hct sensor,
2. Flush the flowpath with deionized water and recalibrate the Hct sensor.
3. Contact Nova Biomedical Technical Support.

Hct Instability
During the last calibration or analysis sequence, the Hct sensor measurement did not reach a
stable end-point.
Recommended solutions:
1. No action required if the message occurs infrequently.
2. Recalibrate the Hct sensor.
3. Flush the flowpath with deionized water and recalibrate the Hct sensor.
4.  Contact Nova Biomedical Technical Support.

Hct High Range
During the last analysis, the measured result exceeded the upper limit of the Hct sensor’s
measurement range.
Recommended solutions:
1. Repeat the analysis.
2. Verify the result on an alternate reference method.

Hct Low Range
During the last analysis, the measured result exceeded the lower limit of the Hct sensor’s
measurement range.
Recommended solutions:
1. Repeat the analysis.
2. Verify the result on an alternate reference method.
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Hct Overload
During the last calibration or analysis sequence, the Hct sensor reading was outside the
software’s limits.
Recommended solutions:
1. Recalibrate the Hct sensor.
2. Flush the flowpath with deionized water and recalibrate the Hct sensor.
3. Contact Nova Biomedical Technical Support.

Hct ADC
During the last analysis or calibration, the CCX was unable to obtain a successful measurement
reading from the Hct sensor.
Recommended solutions:
1. No action required if the message occurs infrequently.
2. Contact Nova Biomedical Technical Support.

Hb Dependency
The Hb measurement requires both a successful SO2% and hematocrit measurement. During
the last analysis one of these values was unable to be measured.
Recommended solutions:
1. Verify that the SO2% sensor is calibrated (does not have an “X” through it). If it
is uncalibrated, recalibrate the SO2% sensor.
2. Verify that the Hct sensor is calibrated (does not have an “X” through it). If it is
uncalibrated, recalibrate the Hct sensor.
3. Verify that the SO2% sensor is not locked out (does not have a line “—-* through
it) due to a QC range failure. If it is locked out, recalibrate the SO2% sensor and
rerun the failed QC level.

4.  Verify that the Hct sensor is not locked out (does not have a line “—-* through it)
due to a QC range failure. If it is locked out, recalibrate the Hct sensor and rerun
the failed QC level.

5. Contact Nova Biomedical Technical Support.

Hb High Range
During the last analysis, the measured result exceeded the upper limit of the Hb sensor’s
measurement range.
Recommended solutions:
1. Repeat the analysis.
2. Verify the result on an alternate reference method.

Hb Low Range
During the last analysis, the measured result exceeded the lower limit of the Hb sensor’s
measurement range.
Recommended solutions:
1. Repeat the analysis.
2. Verify the result on an alternate reference method
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K+ Slope

The measured difference between the K+ calibrators during the last 2-point calibration did not
meet the minimum specifications for a properly performing sensor.
Recommended solutions:

1.

e A

K+ Instability

Recalibrate the K+ sensor.

Confirm the K+ sensor is correctly seated in the sensor module.
Reseat the R line in the R pinch valve.

Replace the K+ sensor.

Replace the ABG calibrator cartridge.

Replace the W/R pump tubing.

Replace the Reference sensor.

Contact Nova Biomedical Technical Support.

During the last calibration or analysis sequence, the K+ sensor measurement did not reach a
stable end-point.
Recommended solutions:

1.

NowuneswDd

K+ Drift

No action required if the message occurs infrequently.

Confirm the K+ sensor is correctly seated in the sensor module.
Reseat the R line in the R pinch valve.

Recalibrate the K+ sensor.

Replace the K+ sensor.

Replace the W/R pump tubing.

Contact Nova Biomedical Technical Support.

During the last analysis sequence the performance of the K+ sensor had changed significantly
since the last successful 2-point calibration.
Recommended solutions:

1.

NowuneswDbd

K+ High Range

Recalibrate the K+ sensor.

Confirm the K+ sensor is correctly seated in the sensor module.
Reseat the R line in the R pinch valve.

Replace the K+ sensor.

Replace the W/R pump tubing.

Replace the Reference sensor.

Contact Nova Biomedical Technical Support.

During the last analysis, the measured result exceeded the upper limit of the K+ sensor’s
measurement range.
Recommended solutions:

1.
2.

Repeat the analysis.
Verify the result on an alternate reference method.
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K+ Low Range
During the last analysis, the measured result exceeded the lower limit of the K+ sensor’s
measurement range.
Recommended solutions:
1. Repeat the analysis.
2. Verify the result on an alternate reference method

K+ Overload
During the last calibration or analysis sequence, the K+ sensor reading was outside the
software’s limits.
Recommended solutions:
1. Recalibrate the K+ sensor.
2. Confirm the K+ sensor is correctly seated in the sensor module.
3. Replace the K+ sensor.
4. Contact Nova Biomedical Technical Support.

K+ ADC
During the last analysis or calibration, the CCX was unable to obtain a successful measurement
reading from the K+ sensor.
Recommended solutions:
1. No action required if the message occurs infrequently
2. Contact Nova Biomedical Technical Support

Lac Slope
The measured difference between the Lac calibrators during the last 2-point calibration did not
meet the minimum specifications for a properly performing sensor.
Recommended solutions:

1. Recalibrate the Lac sensor.

2. Remove the sensor from the sensor module, using a cotton swab, verify that the
sensor module does not have any old membrane material left behind in the sensor
chamber.

3. If the Lac sensor has not been polished recently, polish the sensor and replace the
Lac membrane, otherwise just replace the Lac membrane.

4.  Replace the Lac sensor.

5. Replace the ABG calibrator cartridge.

6.  Contact Nova Biomedical Technical Support.

Lac Instability
During the last calibration or analysis sequence, the Lac sensor measurement did not reach a
stable end-point.
Recommended solutions:
1. No action required if the message occurs infrequently.
2. If the Lac sensor has not been polished recently, polish the sensor and replace the
Lac membrane, otherwise just replace the Lac membrane.
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3. Replace the Lac sensor.
4.  Contact Nova Biomedical Technical Support.

Lac Drift
During the last analysis sequence the performance of the Lac sensor had changed significantly
since the last successful 2-point calibration.
Recommended solutions:
1. Recalibrate the Lac sensor.
2. If the Lac sensor has not been polished recently, polish the sensor and replace the
Lac membrane, otherwise just replace the Lac membrane.
3. Replace the Lac sensor.
4.  Contact Nova Biomedical Technical Support.

Lac High Range
During the last analysis, the measured result exceeded the upper limit of the Lac sensor’s
measurement range.
Recommended solutions:
1. Repeat the analysis.
2. Verify the result on an alternate reference method.

Lac Low Range
During the last analysis, the measured result exceeded the lower limit of the Lac sensor’s
measurement range.
Recommended solutions:
1. Repeat the analysis.
2. Verify the result on an alternate reference method.

Lac Background
During the last 2 point calibration the sensor readings were outside the software’s limits.
Recommended Solutions

1. Recalibrate the Lac sensor.

2. Remove the sensor from the sensor module, using a cotton swab, verify that the
sensor module does not have any old membrane material left behind in the sensor
chamber.

3. If the Lac sensor has not been polished recently, polish the sensor and replace the
Lac membrane, otherwise just replace the Lac membrane.

4.  Replace the Lac sensor.

5. Contact Nova Biomedical Technical Support.

Lac Membrane Failure
During the last 2 point calibration the sensor readings were outside the software’s limits.
Recommended Solutions
1. Recalibrate the Lac sensor.
2. Remove the sensor from the sensor module, using a cotton swab, verify that the
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sensor module does not have any old membrane material left behind in the sensor
chamber.

3. If the Lac sensor has not been polished recently, polish the sensor and replace the
Lac membrane, otherwise just replace the Lac membrane.

4.  Replace the Lac sensor.

5. Contact Nova Biomedical Technical Support.

Lac Linear Range
During the last analysis, the measured result exceeded the upper limit of the Lac sensor’s
measurement range.
Recommended solutions:
1. Repeat the analysis.
2. Verify the result on an alternate reference method.

Lac Overload
During the last calibration or analysis sequence, the Lac sensor reading was outside the
software’s limits.
Recommended solutions:

1. Recalibrate the Lac sensor.

2. Remove the sensor from the sensor module, using a cotton swab, verify that the
sensor module does not have any old membrane material left behind in the sensor
chamber.

3. If the Lac sensor has not been polished recently, polish the sensor and replace the
Lac membrane, otherwise just replace the Lac membrane.

4.  Replace the Lac sensor.

5. Contact Nova Biomedical Technical Support.

Lac ADC
During the last analysis or calibration, the CCX was unable to obtain a successful measurement
reading from the Lac sensor.
Recommended solutions:
1. No action required if the message occurs infrequently.
2. Contact Nova Biomedical Technical Support.

Mg+ Slope
The measured difference between the Mg** calibrators during the last 2-point calibration did
not meet the minimum specifications for a properly performing sensor.
Recommended solutions:
1. Recalibrate the Mg*+ sensor.
Confirm the Mg*+ sensor is correctly seated in the sensor module.
Replace the Mg*+ sensor.
Replace the ABG calibrator cartridge.
Replace the W/R pump tubing.
Replace the Reference sensor.
Contact Nova Biomedical Technical Support.
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Mg*+ Instability
During the last calibration or analysis sequence, the Mg** sensor measurement did not reach
a stable end-point.
Recommended solutions:
1. No action required if the message occurs infrequently.
Confirm the Mg*+ sensor is correctly seated in the sensor module.
Recalibrate the Mg*+* sensor.
Replace the Mg+ sensor.
Replace the W/R pump tubing.
Contact Nova Biomedical Technical Support.

SANNANE il

Mg*+ Drift
During the last analysis sequence the performance of the Mg** sensor had changed signifi-
cantly since the last successful 2-point calibration.
Recommended solutions:
1. Recalibrate the Mg*+ sensor.

2. Confirm the Mg** sensor is correctly seated in the sensor module.
3. Replace the Mg** sensor.
4.  Replace the W/R pump tubing.
5. Replace the Reference sensor.
6.  Contact Nova Biomedical Technical Support.
Mg*+ High Range

During the last analysis, the measured result exceeded the upper limit of the Mg** sensor’s
measurement range.
Recommended solutions:

1. Repeat the analysis.

2. Verify the result on an alternate reference method.

Mg*+ Low Range
During the last analysis, the measured result exceeded the lower limit of the Mg** sensor’s
measurement range.
Recommended solutions:
1. Repeat the analysis.
2. Verify the result on an alternate reference method.

Mg*+ Overload
During the last calibration or analysis sequence, the Mg** sensor reading was outside the
software’s limits.
Recommended solutions:
1. Recalibrate the Mg*+ sensor.
2. Confirm the Mg** sensor is correctly seated in the sensor module.
3. Replace the Mg** sensor.
4. Contact Nova Biomedical Technical Support.
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Mgt+ ADC
During the last analysis or calibration, the CCX was unable to obtain a successful measurement
reading from the Mg** sensor.
Recommended solutions:
1. No action required if the message occurs infrequently.
2. Contact Nova Biomedical Technical Support.

Mg*+ Dependency
During the analysis or calibration, the CCX was unable to obtain a successful measurement
reading from the Ca** sensor. Without a successful Ca** measurement, the Mg** can not be
calculated.
Recommended solutions:
1. No action required if the message occurs infrequently.
2. Resolve the associated Ca*+ status message.
3. Contact Nova Biomedical Technical Support.

Nat* Slope
The measured difference between the Na+ calibrators during the last 2-point calibration did
not meet the minimum specifications for a properly performing sensor.
Recommended solutions:
1. Recalibrate the Na+ sensor.

2. Confirm the Na+ sensor is correctly seated in the sensor module.
3. If the Na+ slope is high, check for proper R solution flow.
4.  Replace the Na+ sensor.
5. Replace the ABG calibrator cartridge.
6.  Replace the W/R pump tubing.
7.  Replace the Reference sensor.
8. Contact Nova Biomedical Technical Support.
Na* Instability

During the last calibration or analysis sequence, the Na+ sensor measurement did not reach a
stable end-point.
Recommended solutions:
1. No action required if the message occurs infrequently.
Confirm the Na+ sensor is correctly seated in the sensor module.
Recalibrate the Na+ sensor.
Replace the Na+ sensor.
Replace the W/R pump tubing.
Contact Nova Biomedical Technical Support.

SAENANE il
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Nat* Drift
During the last analysis sequence the performance of the Na+ sensor had changed significantly
since the last successful 2-point calibration.
Recommended solutions:
1.  Recalibrate the Na+ sensor.

2. Confirm the Na+ sensor is correctly seated in the sensor module.
3. Replace the Na+ sensor.
4.  Replace the W/R pump tubing.
5. Replace the Reference sensor.
6.  Contact Nova Biomedical Technical Support.
Nat High Range

During the last analysis, the measured result exceeded the upper limit of the Na+ sensor’s
measurement range.
Recommended solutions:

1. Repeat the analysis.

2. Verify the result on an alternate reference method.

Na* Low Range
During the last analysis, the measured result exceeded the lower limit of the Na+ sensor’s
measurement range.
Recommended solutions:
1. Repeat the analysis.
2. Verify the result on an alternate reference method.

Na* Overload
During the last calibration or analysis sequence, the Na+ sensor reading was outside the
software’s limits.
Recommended solutions:
1.  Recalibrate the Na+ sensor.
2. Confirm the Na+ sensor is correctly seated in the sensor module.
3. Replace the Na+ sensor.
4. Contact Nova Biomedical Technical Support.

Nat ADC
During the last analysis or calibration, the CCX was unable to obtain a successful measurement
reading from the Na+ sensor.
Recommended solutions:
1. No action required if the message occurs infrequently.
2. Contact Nova Biomedical Technical Support.
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Default Nat Value
During the last analysis, a measured Na+ value was not successfully reported. As a result, all
parameters indicated by an asterisk (*) were calculated using a default Na+ value of 140 mmol/
L in the measured result calculation.
Recommended solutions:
1. No action required if the message occurs infrequently.
2. Verify that the Na+ sensor is calibrated (Does not have an “X” through it). If it is
uncalibrated, recalibrate the Na+ sensor.

3. Verify that the Na+ sensor is not locked out (Does not have a line “—-* through it)
due to a QC range failure. If it is locked out, recalibrate the Na+ sensor and rerun
the failed QC level.

4.  Replace the Na+ sensor.
5. Contact Nova Biomedical Technical Support.

PCO; Slope
The measured difference between the PCO, calibrators during the last 2-point calibration did
not meet the minimum specification for a properly performing sensor.
Recommended solutions:
1.  Recalibrate the PCO, sensor.

2. Replace the PCO,; membrane.

3. Replace the PCO; sensor.

4.  Replace the W/R pump tubing.

5. Replace the ABG calibrator cartridge.

6.  Contact Nova Biomedical Technical Support.
PCO3 Instability

During the last calibration or analysis sequence, the PCO, sensor measurement did not reach
a stable end-point.
Recommended solutions:
1. No action required if the message occurs infrequently.
2. If the PCO; membrane was recently replaced, remove the sensor, shake down the
sensor to remove bubbles from behind the membrane.
Replace the PCO7 membrane.
Replace the PCO; sensor.
Replace the W/R pump tubing.
Contact Nova Biomedical Technical Support.

AN

PCO3 Drift
During the last analysis sequence the performance of the PCO, sensor had changed signifi-
cantly since the last successful 2-point calibration.
Recommended solutions:
1.  Recalibrate the PCO, sensor.
2. If the PCO; membrane was recently replaced, remove the sensor, shake down the
sensor to remove bubbles from behind the membrane.
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3. Replace the PCO, membrane.

4.  Replace the PCO; sensor.

5. Replace the W/R pump tubing.

6.  Contact Nova Biomedical Technical Support.
PCO; High Range

During the last analysis, the measured result exceeded the upper limit of the PCO, sensor’s
measurement range.
Recommended solutions:

1. Repeat the analysis.

2. Verify the result on an alternate reference method.

PCO; Low Range
During the last analysis, the measured result exceeded the lower limit of the PCO, sensor’s
measurement range.
Recommended solutions:
1. Repeat the analysis.
2. Verify the result on an alternate reference method.

PCO; Overload
During the last calibration or analysis sequence, the PCO, sensor reading was outside the
software’s limits.
Recommended solutions:
1.  Recalibrate the PCO, sensor.
2. Replace the PCO; membrane.
3. Replace the PCO; sensor.
4.  Contact Nova Biomedical Technical Support.

PCO, ADC
During the last analysis or calibration, the CCX was unable to obtain a successful measurement
reading from the PCO, sensor.
Recommended solutions:
1. No action required if the message occurs infrequently.
2. Contact Nova Biomedical Technical Support.

PCO; Dependency
During the analysis or calibration, the CCX was unable to obtain a successful measurement
reading from the pH sensor. Without a successful pH measurement, the PCO, can not be
calculated.
Recommended solutions:
1. No action required if the message occurs infrequently.
2. Resolve the associated pH status message.
3. Contact Nova Biomedical Technical Support.
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pH/H* Slope
The measured difference between the pH/H* calibrators during the last 2-point calibration did
not meet the minimum specification for a properly performing sensor.
Recommended solutions:
1. Recalibrate the pH/H* sensor.

2. Replace the pH/H* sensor.

3. Replace the ABG Calibrator pack.

4.  Replace the W/R pump tubing.

5.  Replace the Reference sensor.

6.  Contact Nova Biomedical Technical Support.
pH/H* Instability

During the last calibration or analysis sequence, the pH/H* sensor measurement did not reach
a stable end-point.
Recommended solutions:

1. No action required if the message occurs infrequently.

2. Confirm the pH/H* sensor is correctly seated in the sensor module.
3. Recalibrate the pH/H* sensor.
4.  Replace the pH/H* sensor.
5. Replace the W/R pump tubing.
6.  Contact Nova Biomedical Technical Support.
pH/H™* Drift

During the last analysis sequence the performance of the pH/H* sensor had changed signifi-
cantly since the last successful 2-point calibration.
Recommended solutions:

1. Recalibrate the pH/H* sensor.

2. Confirm the pH/H* sensor is correctly seated in the sensor module.
3. Replace the pH/H* sensor.
4.  Replace the W/R pump tubing.
5. Replace the Reference sensor.
6.  Contact Nova Biomedical Technical Support.
pH/H* High Range

During the last analysis, the measured result exceeded the upper limit of the pH/H* sensor’s
measurement range.
Recommended solutions:

1. Repeat the analysis.

2. Verify the result on an alternate reference method.

pH/H* Low Range
During the last analysis, the measured result exceeded the lower limit of the pH/H* sensor’s
measurement range.
Recommended solutions:
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1. Repeat the analysis.
2. Verify the result on an alternate reference method.

pH/H* Overload
During the last calibration or analysis sequence, the pH/H* sensor reading was outside the
software’s limits.
Recommended solutions:
1. Recalibrate the pH/H* sensor.
2. Confirm the pH/H* sensor is correctly seated in the sensor module.
3. Replace the pH/H* sensor.
4. Contact Nova Biomedical Technical Support.

pH/H* ADC
During the last analysis or calibration, the CCX was unable to obtain a successful measurement
reading from the pH/H* sensor.
Recommended solutions:
1. No action required if the message occurs infrequently.
2. Recalibrate the pH/H* sensor.
3. Contact Nova Biomedical Technical Support.

PO> Slope
The measured difference between the PO, calibrators during the last 2-point calibration did not
meet the minimum specifications for a properly performing sensor.
Recommended solutions:
1.  Recalibrate the PO» sensor.
2. If the PO membrane was recently replaced, remove the sensor, shake down the
sensor to remove bubbles from behind the membrane.

3. Polish the PO; sensor, replace the PO, membrane.
4.  Replace the PO; sensor.
5. Replace the ABG calibrator cartridge.
6.  Contact Nova Biomedical Technical Support.
PO Instability

During the last calibration or analysis sequence, the PO, sensor measurement did not reach a
stable end-point.
Recommended solutions:
1. No action required if the message occurs infrequently.
2. If the PO membrane was recently replaced, remove the sensor, shake down the
sensor to remove bubbles from behind the membrane.
Replace the PO, membrane.
Replace the PO; sensor.
Replace the W/R pump tubing.
Contact Nova Biomedical Technical Support.

AN
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PO Drift
During the last analysis sequence the performance of the PO, sensor had changed significantly
since the last successful 2-point calibration.
Recommended solutions:
1.  Recalibrate the PO» sensor.
2. If the PO, membrane was recently replaced, remove the sensor, shake down the
sensor to remove bubbles from behind the membrane.
Replace the PO, membrane.
Replace the PO; sensor.
5. Contact Nova Biomedical Technical Support.

W

PO; High Range
During the last analysis, the measured result exceeded the upper limit of the PO, sensor’s
measurement range.
Recommended solutions:
1. Repeat the analysis.
2. Verify the result on an alternate reference method.

PO> Low Range
During the last analysis, the measured result exceeded the lower limit of the PO, sensor’s
measurement range.
Recommended solutions:
1. Repeat the analysis.
2. Verify the result on an alternate reference method.

PO, Overload
During the last calibration or analysis sequence, the PO, sensor reading was outside the
software’s limits.
Recommended solutions:
1.  Recalibrate the PO» sensor.
2. Replace the POy membrane.
3. Replace the PO; sensor.
4.  Contact Nova Biomedical Technical Support.

PO, Cal Delta Millivolts
During the last calibration sequence the PO, sensor measured a low Oxygen reading in the
ABG Calibrator pack.
Recommended solutions:
1.  Recalibrate the PO» sensor.
2. If the PO membrane was recently replaced, remove the sensor, shake down the
sensor to remove bubbles from behind the membrane.
Polish the PO; sensor, replace the PO, membrane.
Replace the ABG calibrator cartridge.
Replace the PO; sensor.
Contact Nova Biomedical Technical Support.
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POy, ADC
During the last analysis or calibration, the CCX was unable to obtain a successful measurement
reading from the PO, sensor.
Recommended solutions:
1. No action required if the message occurs infrequently.
2. Contact Nova Biomedical Technical Support.

SO2% LED Slope
The measured difference between the SO,% calibrators during the last 2-point calibration did
not meet the minimum specifications for a properly performing sensor.
Recommended solutions:
1. Recalibrate the SO2%, confirm the calibrator values for each level are entered
correctly.
2. Remove the SO2% sensor from the sensor module, wipe the sensor tip with a 10%
bleach solution and recalibrate.
3. Replace the SO,% sensor.
4.  Contact Nova Biomedical Technical Support.

SO2% Dependency
The SO,% measurement requires a Hct value. Hematocrit was unable to report a value.
Recommended solutions:
1. Verify the Hct sensor is calibrated (does not have an “X” through it). If it is
uncalibrated, recalibrate the Hct sensor.

2. Verify that the Hct sensor is not locked out (does not have a line “—-* through it)
due to a QC range failure. If it is locked out, recalibrate the Hct sensor and rerun
the failed QC level.

3. Contact Nova Biomedical Technical Support.

SO2% LED Dirift
During the last analysis sequence the performance of the SO,% sensor had changed signifi-
cantly since the last successful 2-point calibration.
Recommended solutions:
1.  Recalibrate the SO>% sensor.
2. Replace the SO2% sensor.
3. Contact Nova Biomedical Technical Support.

SO2% Hemolysis

During the last analysis the K* value was determined to be above 8.0 mmol/L which may
indicate hemolysis of the sample. Hemolysis interferes with the SO,% measurement.
Recommended solutions:

1. Repeat the analysis.

2. Verify the sample is not hemolyzed.

3. Verify the result on an alternate reference method.

4.  Contact Nova Biomedical Technical Support.
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SO2% LED Instability
During the last calibration or analysis sequence, the SO,% sensor measurement did not reach
a stable end-point.
Recommended solutions:
1. No action required if the message occurs infrequently.
2. Replace the SO2% sensor.
3. Contact Nova Biomedical Technical Support.

SO»% High Range
During the last analysis, the measured result exceeded the upper limit of the SO,% sensor’s
measurement range.
Recommended solutions:
1. Repeat the analysis.
2. Verify the result on an alternate reference method.

SO2% Low Range
During the last analysis, the measured result exceeded the lower limit of the SO,% sensor’s
measurement range.
Recommended solutions:
1. Repeat the analysis.
2. Verify the result on an alternate reference method.

SO2% LED’s
The SO,% LED signal was outside the software’s limits.
Recommended solutions:
1. Repeat the analysis.
2. Contact Nova Biomedical Technical Support.

SO»2% LED Overload
The SO,% LED signal was outside the software’s limits.
Recommended solutions:
1. Repeat the analysis.
2. Contact Nova Biomedical Technical Support.

SO2% LED ADC
During the last analysis or calibration, the CCX was unable to obtain a successful measurement
reading from the SO,% sensor.
Recommended solutions:
1. No action required if the message occurs infrequently.
2. Contact Nova Biomedical Technical Support.
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No Solution F

During the last calibration or analysis, Solution F in ABG Calibrator Pack #1 was determined
to be flowing incorrectly.
Recommended solutions:

1.

2.

3.
6.

ABG Back Flow

Verify the % of reagent remaining in Calibrator Pack #1. If the pack indicates less
than 10% remaining, replace Calibrator Pack #1.

If Calibrator Pack #1 was recently replaced, remove the calibrator pack from the
analyzer, verify that the calibrator pack fitments are correctly seated in their
respective positions, then reinstall the calibrator pack.

If one of the upper block sensors was recently replaced, verify that the sensors are
aligned and installed correctly. Also, verify that the sensor module latch is locked
(pushed down).

If one of the lower block sensors was recently replaced, verify that the sensor(s) are
installed correctly (pushed in completely) and that each sensor has a membrane
installed onto it.

Flush the flowpath with deionized water and recalibrate the system.

Contact Nova Biomedical Technical Support.

During the last sequence that the ABG Module attempted to run, reference solution was
detected in the sensor module. To prevent reference solution from flowing backwards through
the system, all calibration, analysis, and maintenance sequences are terminated.
Recommended solutions:

1.

hd

From the Service Menu, select Flow Test, then Operator Flow Test. Once the
sample probe has extended, verify fluid is not dripping from the probe tip. If fluid
is dripping from the probe, press done or cancel and proceed to step 3. If fluid is
not dripping out of the probe, proceed to step 2.

With the probe extended, present deionized water to the probe for 15 seconds to
allow water to be aspirated into the flowcell washing out the reference solution.
Press done or cancel when completed, then recalibrate the ABG Module.

If one of the upper block sensors was recently replaced, verify that the sensors are
aligned and installed correctly. Also, verify that the sensor module latch is locked
(pushed down).

If one of the lower block sensors was recently replaced, verify that the sensor(s) are
installed correctly (pushed in completely) and that each sensor has a membrane
installed onto it.

Flush the flowpath with deionized water and recalibrate the system.

Contact Nova Biomedical Technical Support.
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No Calibrator A
During the last calibration or analysis, Calibrator A in ABG Calibrator Pack #1 was determined
to be flowing incorrectly.
Recommended solutions:
1. Verify the % of reagent remaining in Calibrator Pack #1. If the pack indicates less
than 10% remaining, replace Calibrator Pack #1.

2. If Calibrator Pack #1 was recently replaced, remove the calibrator pack from the
analyzer, verify that the calibrator pack fitments are correctly seated in their
respective positions, then reinstall the calibrator pack.

The Calibrator A fitment on the pack may be defective, replace Calibrator Pack #1.
Flush the flowpath with deionized water and recalibrate the system.
5. Contact Nova Biomedical Technical Support.

W

No Calibrator B
During the last calibration or analysis, Calibrator B in ABG Calibrator Pack #1 was determined
to be flowing incorrectly.
Recommended solutions:
1. Verify the % of reagent remaining in Calibrator Pack #1. If the pack indicates less
than 10% remaining, replace Calibrator Pack #1.

2. If Calibrator Pack #1 was recently replaced, remove the calibrator pack from the
analyzer, verify that the calibrator pack fitments are correctly seated in their
respective positions, then reinstall the calibrator pack.

The Calibrator B fitment on the pack may be defective, replace Calibrator Pack #1.
Flush the flowpath with deionized water and recalibrate the system.
5. Contact Nova Biomedical Technical Support.

W

No Calibrator C
During the last calibration or analysis, Calibrator C in ABG Calibrator Pack #1 was determined
to be flowing incorrectly.
Recommended solutions:
1. Verify the % of reagent remaining in Calibrator Pack #1. If the pack indicates less
than 10% remaining, replace Calibrator Pack #1.

2. If Calibrator Pack #1 was recently replaced, remove the calibrator pack from the
analyzer, verify that the calibrator pack fitments are correctly seated in their
respective positions, then reinstall the calibrator pack.

The Calibrator C fitment on the pack may be defective, replace Calibrator Pack #1.
Flush the flowpath with deionized water and recalibrate the system.
5. Contact Nova Biomedical Technical Support.

W

novda

A34 biomedical



Appendix

No Calibrator D
During the last calibration or analysis, Calibrator D in ABG Calibrator Pack #1 was determined
to be flowing incorrectly.
Recommended solutions:
1. Verify the % of reagent remaining in Calibrator Pack #1. If the pack indicates less
than 10% remaining, replace Calibrator Pack #1.

2. If Calibrator Pack #1 was recently replaced, remove the calibrator pack from the
analyzer, verify that the calibrator pack fitments are correctly seated in their
respective positions, then reinstall the calibrator pack.

The Calibrator D fitment on the pack may be defective, replace Calibrator Pack #1.
Flush the flowpath with deionized water and recalibrate the system.
5. Contact Nova Biomedical Technical Support.

W

No Air
During the last calibration or analysis sequence no air was detected by the system when air was
expected.
Recommended solutions:
1. If analyzing a whole blood sample, verify that the sample is not clotted. If the
sample is clotted, Nova Biomedical recommends that the sample be redrawn or that
a clot catcher be utilized prior to repeating the analysis.
2. If analyzing an external QC sample, repeat the analysis. If the problem reoccurs,
proceed to step 5.
3. If one of the upper block sensors was recently replaced, verify that the sensors are
aligned and installed correctly. Also, verify that the sensor module latch is locked
(pushed down).

4.  Ifone of the lower block sensors was recently replaced, verify that the sensor(s) are
installed correctly (pushed in completely) and that each sensor has a membrane
installed onto it.

Flush the flowpath with deionized water and recalibrate the system.
6.  Contact Nova Biomedical Technical Support.

hd

No Sample
During the last analysis sequence no sample was detected by the system.
Recommended solutions:
1. If analyzing a whole blood sample, verify that the sample is not clotted. If the
sample is clotted, Nova Biomedical recommends that the sample be redrawn or that
a clot catcher be utilized prior to repeating the analysis.
2. If analyzing an external QC sample, repeat the analysis. If the problem reoccurs,
proceed to step 3.
3.  Aclot may have been aspirated in the flowpath, flush the flowpath with deionized
water and recalibrate the system.
4.  Contact Nova Biomedical Technical Support.
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ABG Flow
During the last calibration, the rate of internal calibrator flow on the ABG Module exceeded
the acceptable software limits to ensure an accurate calibration.
Recommended solutions:
1. No action required if the message occurs infrequently.
2. Flush the flowpath with deionized water and recalibrate the system.
3. Replace the pump tubing segments.
4.  Contact Nova Biomedical Technical Support.

ABG Reference Flow
During the last calibration or analysis, the flow of reference solution on the ABG Module was
determined to be incorrect.
Recommended solutions:
1. No action required if the message occurs infrequently.
2. Replace the pump tubing segments.
3. Contact Nova Biomedical Technical Support.

COOX No Solution F
During the last calibration or analysis, Solution F in the CO-Oximeter Calibrator Pack #4 was
determined to be flowing incorrectly.
Recommended solutions:
1. Verify the % of reagent remaining in Calibrator Pack #4. If the pack indicates less
than 10% remaining, replace Calibrator Pack #4.

2. If Calibrator Pack #4 was recently replaced, remove the calibrator pack from the
analyzer, verify that the calibrator pack fitments are correctly seated in their
respective positions, then reinstall the calibrator pack.

Flush the CO-Ox flowpath with deionized water.

4.  Clean the flowpath using the Deproteinize COOX Flowpath maintenance proce-
dure.

5. Replace the CO-Ox Pump Tubing.

6.  Contact Nova Biomedical Technical Support.

(98]

COOX No Calibrator
During the last CO-Oximeter Calibration, the CO-Oximeter calibrator solution was deter-
mined to be flowing incorrectly.
Recommended solutions:
1. Repeat the CO-Oximeter calibration.
2. Replace the CO-Oximeter calibrator pack.
3. Flush the CO-Ox flowpath with deionized water.
4.  Clean the flowpath using the Deproteinize COOX Flowpath maintenance proce-
dure.
Replace the CO-Ox Pump Tubing.
6.  Contact Nova Biomedical Technical Support.

hd
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COOX No Sample
During the last sample analysis, no sample was detected either at air detector 1 (Sample Probe/
S-Line) or the COOX fluid detector.
Recommended solutions:

1. If analyzing a whole blood sample, verify the sample is not clotted. If the sample
is clotted, Nova Biomedical recommends that the sample be redrawn or that a clot
catched be utilized prior to repeating the analysis.

2. If analyzing an external QC sample, repeat the analysis. If the problem reoccurs
proceed to step 3.

3.  Aclot may have been aspirated in the flowpath, flush the flowpath with deionized
water and recalibrate.

4.  Contact Nova Biomedical Technical Support.

COOX Flow Fast
During the last calibration or analysis the COOX flow time exceeded the software’s acceptable
limits.
Recommended solutions:
1. No action required if message occurs infrequently.
2. Flush the COOX flowpath with deionized water.
3. Clean the flowpath using the Deproteinize COOX Flowpath maintenance proce-
dure.
4.  Replace the COOX Pump tubing.
5. Contact Nova Biomedical Technical Support.

COOX Flow Slow
During the last calibration or analysis the COOX flow time exceeded the software acceptable
limits.
Recommended solutions:
1. No action required if message occurs infrequently.
2. Flush the COOX flowpath with deionized water.
3. Clean the flowpath using the Deproteinize COOX Flowpath maintenance proce-
dure.
4.  Replace the COOX Pump tubing.
5. Contact Nova Biomedical Technical Support.
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No Blood Gas Control 1

During the last Blood Gas Control 1 analysis, Control 1 was determined to be flowing
incorrectly.

Recommended solutions:

1. Repeat the Blood Gas Control 1 analysis.

2. Verify that Blood Gas Controls 2 and 3 run properly. If Blood Gas Controls 2 and
3 run properly, replace the Blood Gas Auto-Cartridge QC pack. If Blood Gas
Controls 2 and 3 also exhibit the same error condition, proceed to step 3.

3. If one of the upper block sensors was recently replaced, verify that the sensors are
aligned and installed correctly. Also, verify that the sensor module latch is locked
(pushed down).

4.  Ifone of the lower block sensors was recently replaced, verify that the sensor(s) are
installed correctly (pushed in completely) and that each sensor has a membrane
installed onto it.

5. Flush the flowpath with deionized water and recalibrate the system.

6.  Contact Nova Biomedical Technical Support.

No Blood Gas Control 2
During the last Blood Gas Control 2 analysis, Control 2 was determined to be flowing
incorrectly.
Recommended solutions:

1. Repeat the Blood Gas Control 2 analysis.

2. Verify that Blood Gas Controls 1 and 3 run properly. If Blood Gas Controls 1 and
3 run properly, replace the Blood Gas Auto-Cartridge QC pack. If Blood Gas
Controls 1 and 3 also exhibit the same error condition, proceed to step 3.

3. If one of the upper block sensors was recently replaced, verify that the sensors are
aligned and installed correctly. Also, verify that the sensor module latch is locked
(pushed down).

4.  Ifone of the lower block sensors was recently replaced, verify that the sensor(s) are
installed correctly (pushed in completely) and that each sensor has a membrane
installed onto it.

5. Flush the flowpath with deionized water and recalibrate the system.

6.  Contact Nova Biomedical Technical Support.
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No Blood Gas Control 3
During the last Blood Gas Control 3 analysis, Control 3 was determined to be flowing
incorrectly.
Recommended solutions:

1. Repeat the Blood Gas Control 3 analysis.

2. Verify that Blood Gas Controls 1 and 2 run properly. If Blood Gas Controls 1 and
2 run properly, replace the Blood Gas Auto-Cartridge QC pack. If Blood Gas
Controls 1 and 2 also exhibit the same error condition, proceed to step 3.

3. If one of the upper block sensors was recently replaced, verify that the sensors are
aligned and installed correctly. Also, verify that the sensor module latch is locked
(pushed down).

4.  Ifone of the lower block sensors was recently replaced, verify that the sensor(s) are
installed correctly (pushed in completely) and that each sensor has a membrane
installed onto it.

5. Flush the flowpath with deionized water and recalibrate the system.

6.  Contact Nova Biomedical Technical Support.

No Chemistry Control 4
During the last Chemistry Control 4 analysis, Control 4 was determined to be flowing
incorrectly.
Recommended solutions:

1. Repeat the Chemistry Control 4 analysis.

2. Verify that Chemistry Control 5 runs properly. If Chemistry Control 5 runs
properly, replace the Chemistry Auto-Cartridge QC pack. If Chemistry Control 5
exhibits the same error condition, proceed to step 3.

3. If one of the upper block sensors was recently replaced, verify that the sensors are
aligned and installed correctly. Also, verify that the sensor module latch is locked
(pushed down).

4.  Ifone of the lower block sensors was recently replaced, verify that the sensor(s) are
installed correctly (pushed in completely) and that each sensor has a membrane
installed onto it.

5. Flush the flowpath with deionized water and recalibrate the system.

6.  Contact Nova Biomedical Technical Support.
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No Chemistry Control 5
During the last Chemistry Control 5 analysis, Control 5 was determined to be flowing
incorrectly.
Recommended solutions:

1. Repeat the Chemistry Control 5 analysis.

2. Verify that Chemistry Control 4 runs properly. If Chemistry Control 4 runs
properly, replace the Chemistry Auto-Cartridge QC pack. If Chemistry Control 4
exhibits the same error condition, proceed to step 3.

3. If one of the upper block sensors was recently replaced, verify that the sensors are
aligned and installed correctly. Also, verify that the sensor module latch is locked
(pushed down).

4.  Ifone of the lower block sensors was recently replaced, verify that the sensor(s) are
installed correctly (pushed in completely) and that each sensor has a membrane
installed onto it.

5. Flush the flowpath with deionized water and recalibrate the system.

6.  Contact Nova Biomedical Technical Support.

No Performance Check Solution
During the last Performance Check Solution analysis, Performance Check Solution was

determined to be flowing incorrectly.

Recommended solutions:

1.
2.

3.
6.

Repeat the Performance Check Solution analysis.

Verify that Chemistry Control 5 runs properly. If Chemistry Control 5 runs
properly, replace the Chemistry Auto-Cartridge QC pack. If Chemistry Control 5
exhibits the same error condition, proceed to step 3.

If one of the upper block sensors was recently replaced, verify that the sensors are
aligned and installed correctly. Also, verify that the sensor module latch is locked
(pushed down).

If one of the lower block sensors was recently replaced, verify that the sensor(s) are
installed correctly (pushed in completely) and that each sensor has a membrane
installed onto it.

Flush the flowpath with deionized water and recalibrate the system.

Contact Nova Biomedical Technical Support.

Not Present/Invalid Blood Gas Controls

The system detected that the Auto Cartridge QC pack was not present or was invalid when it
attempted to analyze Blood Gas Control levels 1, 2, or 3.

Recommended solutions:

1.
2.

3.

Verify that the Blood Gas Auto Cartridge Pack is correctly inserted into its slot.
Reinstall the Blood Gas Auto Cartridge QC Pack by pressing System Menu,
Maintenance, Replace/Install Cartridge, Cartridge #2 Blood Gas Controls.
Contact Nova Biomedical Technical Support.
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Empty Blood Gas Controls
The system detected that the Blood Gas Auto Cartridge QC pack was empty when it attempted
to analyze Blood Gas Control levels 1, 2, or 3.
Recommended solutions:
1.  Reinstall a new Blood Gas Auto Cartridge QC Pack by pressing System Menu,
Maintenance, Replace/Install Cartridge, Cartridge #2 Blood Gas Controls.
2. Contact Nova Biomedical Technical Support.

Expired Blood Gas Controls
The system detected that the Blood Gas Auto Cartridge QC pack was expired when it attempted
to analyze Blood Gas Control levels 1, 2, or 3.
Recommended solutions:
1. Reinstall a new Blood Gas Auto Cartridge QC Pack by pressing System Menu,
Maintenance, Replace/Install Cartridge, Cartridge #2 Blood Gas Controls.
2. Contact Nova Biomedical Technical Support.

Not Present/Invalid Chemistry Controls

The system detected that the Auto Cartridge QC pack was not present or was invalid when it

attempted to analyze Chemistry Control levels 4, 5, or 6.

Recommended solutions:
1. Verify that the Chemistry Auto Cartridge Pack is correctly inserted into its slot.
2. Reinstall the Chemistry Auto Cartridge QC Pack by pressing System Menu,

Maintenance, Replace/Install Cartridge, Cartridge #3 Chemistry Controls.

3. Contact Nova Biomedical Technical Support.

Empty Chemistry Controls
The system detected that the Chemistry Auto Cartridge QC pack was empty when it
attempted to analyze Chemistry Control levels 4, 5, or 6.
Recommended solutions:
1.  Reinstall a new Chemistry Auto Cartridge QC Pack by pressing System Menu,
Maintenance, Replace/Install Cartridge, Cartridge #3 Chemistry Controls.
2. Contact Nova Biomedical Technical Support.

Expired Blood Gas Controls
The system detected that the Blood Gas Auto Cartridge QC pack was expired when it attempted
to analyze Blood Gas Control levels 1, 2, or 3.
Recommended solutions:
1. Reinstall a new Blood Gas Auto Cartridge QC Pack by pressing System Menu,
Maintenance, Replace/Install Cartridge, Cartridge #2 Blood Gas Controls.
2. Contact Nova Biomedical Technical Support.
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Not Present/Invalid COOX Controls
No COOX Control cartridge, or an invalid COOX Control cartridge, was detected by the
analyzer when a COOX Internal QC sequence was initiated.
Recommended solutions:
1.  Remove and reseat the COOX control cartridge. Reinstall the cartridge from the
CCX Maintenance Menu by pressing System Menu, Maintenance, Replace/Install
Cartridge, Cartridge #5 COOX Control.
2. Install a new COOX Control cartridge.
3. Contact Nova Biomedical Technical Support.

Empty CO-Ox Controls
The system detected that the CO-Oximeter Control pack was empty when it attempted
to analyze CO-Oximeter Control levels 7, 8, or 9.
Recommended solutions:
1. Reinstall anew CO-Oximeter Auto Cartridge QC Pack by pressing System Menu,
Maintenance, Replace/Install Cartridge, Cartridge #5 CO-Ox Controls.
2. Contact Nova Biomedical Technical Support.

Expired CO-Ox Controls
The system detected that the CO-Oximeter Control pack was expired when it attempted to
analyze CO-Oximeter Control levels 7, 8, or 9.
Recommended solutions:
1. Reinstall anew CO-Oximeter Auto Cartridge QC Pack by pressing System Menu,
Maintenance, Replace/Install Cartridge, Cartridge #5 CO-Ox Controls.
2. Contact Nova Biomedical Technical Support.

Not Present/Invalid Calibrators
The system detected that the ABG Calibrator pack was not present or was invalid when it
attempted to perform a calibration or analysis.
Recommended solutions:
1. Verify that the ABG Calibrator Pack is correctly inserted into its slot.
2. Reinstall the ABG Calibrator Pack by pressing System Menu, Maintenance,
Replace/Install Cartridge, Cartridge #1 ABG Calibrator.
3. Install anew ABG Calibrator Pack and then press Menu, Maintenance, Replace/
Install Cartridge, Cartridge #1 ABG Calibrator.
4.  Contact Nova Biomedical Technical Support.

Empty Calibrators
The system detected that the ABG Calibrator pack was empty when it attempted to perform
a calibration or analysis.
Recommended solutions:
1. Install a new ABG Calibrator Pack by pressing System Menu, Maintenance,
Replace/Install Cartridge, Cartridge #1 ABG Calibrator.
2. Contact Nova Biomedical Technical Support.
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Expired Calibrators
The system detected that the ABG Calibrator pack was expired when it attempted to perform
a calibration or analysis.
Recommended solutions:
1. Install a new AB Calibrator Pack by pressing System Menu, Maintenance,
Replace/Install Cartridge, Cartridge #1 ABG Calibrator.
2. Contact Nova Biomedical Technical Support.

ABG Calibrator O Low
During the last calibration, a low oxygen level was detected with the ABG Calibrator pack.
Recommended solutions:
1.  Replace the ABG Calibrator Pack, Cartridge #1 by pressing System Menu,
Maintenance, Replace/Install Cartridge, Cartridge #1 ABG Calibrator.
2. Replace the pO2 membrane.
3. Contact Nova Biomedical Technical Support.

Not Present/Invalid COOX Calibrator
No COOX Calibrator cartridge, or an invalid COOX Calibrator cartridge, was detected by the
analyzer when a COOX module sequence was initiated.
Recommended solutions:
1. Remove and reseat the COOX calibrator cartridge. Reinstall the cartridge from the
CCX Maintenance Menu by pressing System Menu, Maintenance, Replace/Install
Cartridge, Cartridge #4 COOX Calibrator.
2. Install a new COOX calibrator cartridge.
3. Contact Nova Biomedical Technical Support.

Empty CO-Ox Calibrator
The system detected that the CO-Oximeter Calibrator pack was empty when it attempted to
perform a calibration or analysis.
Recommended solutions:
1. Install a new CO-Oximeter Calibrator pack by pressing System Menu, Mainte-
nance, Replace/Install Cartridge, Cartridge #4 CO-Ox Calibrator.
2. Contact Nova Biomedical Technical Support.

Expired CO-Ox Calibrator
The system detected that the CO-Oximeter Calibrator pack was expired when it attempted to
perform a calibration or analysis.
Recommended solutions:
1. Install a new CO-Oximeter Calibrator pack by pressing System Menu, Mainte-
nance, Replace/Install Cartridge, Cartridge #4 CO-Ox Calibrator.
2. Contact Nova Biomedical Technical Support.
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COOX ADC
During the last analysis or calibration, the CCX COOX module was unable to obtain a
successful measurement reading.
Recommended solutions:
1. No action required if the message occurs infrequently.
2. Contact Nova Biomedical Technical Support.

COOX SulfHb High
During the last sample analysis the SulfHb value was measured as greater than 1.5%
Recommended solutions:
1. Repeat the analysis.
2. Verify the result on an alternate reference method.
3. Call Nova Biomedical Technical Support if problem exists on all samples.

COOX Sample Interference
During the last sample analysis the concentration of lipids was measured as greater than 3.0%
Recommended solutions:
1. Repeat the analysis.
2. Verify the result on an alternate reference method.
3. Contact Nova Biomedical Technical Support if problem exists on all samples.

COOX Results Suspect
During the last sample analysis the CO-Oximeter measured fractions exhibited an unknown
interference therefore the results were determined to be potentially erroneous.
Recommended solutions:
1. Repeat the analysis.
2. Verify the result on an alternate reference method.
3. Contact Nova Biomedical Technical Support if problem exists on all samples

COOX Drift
During the last analysis sequence the performance of the CO-Oximeter had changed signifi-
cantly since the last successful calibration.
Recommended solutions:
1. Recalibrate the CO-Oximeter.
2. Replace the COOX pump tubing.
3. Clean the flowpath using the Deproteinize COOX Flowpath maintenance proce-
dure.
4. Contact Nova Biomedical Technical Support.
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COOX Temperature Drift

A temperature drift occurs if the internal system temperature changes by more than 50 C since

the last successful calibration.

Recommended solutions:
1. Recalibrate the CO-Oximeter module.
2. Large temperature fluctuations in the analyzer’s location may cause this to occur.

Stabilizing the temperature in the surrounding area can eliminate the problem.

3. Contact Nova Biomedical Technical Support.

COOX Not Calibrated
Indicates an unsuccessful calibration cycle occurred.
Recommended solutions:
1. Recalibrate the CO-Oximeter module up to three times.
2.  If using external calibrator confirm the Calibrator lot number is entered correctly.
3. Contact Nova Biomedical Technical Support.

COOX Temperature Failure
Indicates the COOX cuvette temperature exceeds the software’s acceptable limits.
Recommended solutions:
1. Reseat the COOX Cuvette assembly.
2. Replace the COOX Cuvette assembly.
3. Contact Nova Biomedical Technical Support.

COOX System Temperature Failure
A system temperature failure occurs if the internal system temperature falls below 15°C orrises
above 38.5° C
Recommended solutions:
1. Insure ambient room temperature is within the analyzer’s operating specifications.
2. Contact Nova Biomedical Technical Support.

COOX Insufficient Sample
During the last analysis AD1 detected air when it expected to detect fluid.
Recommended solutions:
1. Insure there is sufficient sample volume in the sample container, repeat the
analysis.
2. Confirm the correct sample container is selected on the Panel Selection screen,
repeat the analysis.
Verify that the AD1 cable is plugged in correctly, recalibrate the analyzer.
Flush the flowpath with deionized water and recalibrate the analyzer.
5. Clean the flowpath using the Deproteinize COOX Flowpath maintenance proce-
dure.
6.  Replace the Sample Probe/S-line and recalibrate.
7.  Contact Nova Biomedical Technical Support.
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COOX Data Suspect
During the last sample analysis the CO-Oximeter measured fractions exhibited an unknown
interference therefore the results were determined to be potentially erroneous.
Recommended solutions:
1. Repeat the analysis.
2. Verify the result on an alternate reference method.
3. Contact Nova Biomedical Technical Support if problem exists on all samples.

tHb Low Range
During the last analysis, the measured result exceeded the lower limit of the CO-Oximeter
Module’s THb measurement range.
Recommended solutions:
1. Repeat the analysis.
2. Verify the result on an alternate reference method.

tHb High Range
During the last analysis, the measured result exceeded the upper limit of the CO-Oximeter
Module’s THb measurement range.
Recommended solutions:
1.  Repeat the analysis.
2. Verify the result on an alternate reference method.

O,Hb Low Range
During the last analysis, the measured result exceeded the lower limit of the CO-Oximeter
Module’s O,Hb measurement range.
Recommended solutions:
1.  Repeat the analysis.
2. Verify the result on an alternate reference method.

O,Hb High Range
During the last analysis, the measured result exceeded the upper limit of the CO-Oximeter
Module’s O,Hb measurement range.
Recommended solutions:
1. Repeat the analysis.
2. Verify the result on an alternate reference method.

COHb Low Range
During the last analysis, the measured result exceeded the lower limit of the CO-Oximeter
Module’s COHb measurement range.
Recommended solutions:
1. Repeat the analysis.
2. Verify the result on an alternate reference method.

novda

Adb biomedical



Appendix

COHb High Range
During the last analysis, the measured result exceeded the upper limit of the CO-Oximeter
Module’s COHb measurement range.
Recommended solutions:
1.  Repeat the analysis.
2. Verify the result on an alternate reference method.

MetHb Low Range
During the last analysis, the measured result exceeded the lower limit of the CO-Oximeter
Module’s MetHb measurement range.
Recommended solutions:
1. Repeat the analysis.
2. Verify the result on an alternate reference method.

MetHb High Range
During the last analysis, the measured result exceeded the upper limit of the CO-Oximeter
Module’s MetHb measurement range.
Recommended solutions:
1. Repeat the analysis.
2. Verify the result on an alternate reference method.

MetHb Interference
During the last analysis, an interference was detected with the measurement of the MetHb
fraction on the CO-Oximeter Module.
Recommended solutions:
1. Repeat the analysis.
2. Verify the result on an alternate reference method.

HHb Low Range
During the last analysis, the measured result exceeded the lower limit of the CO-Oximeter
Module’s HHb measurement range.
Recommended solutions:
1.  Repeat the analysis.
2. Verify the result on an alternate reference method.

HHb High Range
During the last analysis, the measured result exceeded the upper limit of the CO-Oximeter
Module’s HHb measurement range.
Recommended solutions:
1.  Repeat the analysis.
2. Verify the result on an alternate reference method.
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