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Safety information

Physical handling of this analyzer requires a team effort. The analyzer is too heavy and bulky for
one person alone to handle safely.

Figure 1. Safety labeling outside analyzer
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Safe operation

All surfaces under the main cover are potential sources of toxicants

and irritating biological agents. Use protective gloves, spectacles and
clothes.

Warning
A Follow the instructions to ensure the correct and safe operation.
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Main cover

Cuvette waste bin

Waste water container

 TIEX, e—

Warning

Do not open the cover, if the analyzer is in the Running or
Analyzing state.

If the cover is opened when analysis is going on, tests under
processing are lost. Mechanical parts may move a few seconds after
opening the main cover. Refer to Operation Manual on how to stop
analyzer safely.

Warning

The cuvette waste bin and cuvettes are a potential source of toxicants
and irritating biological agents.

Treat the cuvette waste bin and used cuvettes as other dangerous
material in laboratory. Use protective gloves, spectacles and clothes
when working with the waste water container. The operator must be
cautious when working with the cuvette waste bin.

Warning

The waste water container is a potential source of toxicants and
irritating biological agents.

Treat the waste water container as other dangerous material in
laboratory. Use protective gloves, spectacles and clothes when
working with the waste water container. The operator must be
cautious when working with the waste water container.

Deionized water container

Information

Keep the deionized water container away from a potential source of
toxicants and irritating biological agents.

Use only as a deionized water container and clean as instructed. Do
not overfill the container, see the maximum water limit.
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Racks

Caution
Racks are potential sources of toxicants and irritating biological

agents.

USB cable

Information
Use only for connection between the analyzer and workstation. The

maximum length of the USB cable is 2 meters.
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Figure 2. Safety labeling inside analyzer
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Safe operation

Warning

Follow the instructions to ensure the correct and safe operation.

All surfaces under the main cover are potential sources of toxicants

and irritating biological agents. Use protective gloves, spectacles and
clothes.

(13

Figure 3. Tubing connector

Tubing connector

A Warning

The tubing connector of the waste water container is a potential
source of toxicants and irritating biological agents.

Main cover

Caution

When closing the cover, put your hands to the left and right side on its outer front surface (see
the blue areas in the sign) and press the cover downwards until you hear a "click" sound.

Thermo Scientific
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Incubator

Caution

The surface of the incubator might be hot. Always keep the

insulating cover in its place.

Barcode reader

LASER RADIATION
DO NOT STARE INTO BEAM
CLASS 2 LASER PRODUCT |

P max. 1, A 650nm, IEC 60825-1:2007

Caution
Laser detects the barcodes. Keep the covers closed during analysis.

Laser radiation. Do not stare into beam. Class 2 laser product.

¢ The laser follows the IEC 60825-1:2007 standard.
* The maximum output of laser radiation is 1 mW.

¢ The emitted wavelength is 650 nm.
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Notices

When the system is delivered to you, it meets the pertinent electromagnetic compatibility (EMC)
and safety standards as described below.

Standards

Table 1. Conformity with the following international standards and regulations
Standard Title

e ENISO 12100 Safety of machinery — General principles for design — Risk

Thermo Scientific

assessment and risk reduction.

EN 61010-1 Safety requirements for electrical equipment for measurement,
IEC 61010-1 control, and laboratory use - Part 1: General requirements.
UL 61010-1

CAN/CSA-C22.2 No.

61010-1

EN 61010-2-010
IEC 61010-2-010

CAN/CSA-C22.2 No.

61010-2-010

EN 61010-2-081+A1
IEC 61010-2-081+A1

Safety requirements for electrical equipment for measurement,
control, and laboratory use - Part 2-010: Particular
requirements for laboratory equipment for the heating of
material.

Safety requirements for electrical equipment for measurement,
control, and laboratory use - Part 2-081: Particular
requirements for automatic and semi-automatic laboratory

CAN/CSA-C22.2 No. ipment for analysis and other pur,

61010.2.081 equipment for analysis and other purposes.

EN 61326-1 Electrical equipment for measurement, control and laboratory
use — EMC requirements — Part 1: General requirements.

EN 61000-6-2 Electromagnetic compatibility (EMC) — Part 6-2: Generic
standards — Immunity for industrial environments.

EN 61000-6-3 Electromagnetic compatibility (EMC) — Part 6-3: Generic

FCC CFR 47 Part 15

standards — Emission standard for residential, commercial and
light-industrial environments.

Subpart B, Class B. EMC Requirements for US.



Standard Title

* EN 50581 Technical documentation for the assessment of electrical and
electronic products with respect to the restriction of hazardous
substances.

c € The CE mark attached on Gallery Plus (chemistry analyzer, type 862)

indicates the conformity with the EMC (electromagnetic compatibility)
directive 2004/108/EC and Machinery Directive 2006/42/EC and RoHS
directive (Restriction of the use of certain hazardous substances in electrical
and electronic equipment) 2011/65/EU.

Changes that you make to your system may void compliance with one

or more of these EMC and safety standards. Changes to your system
include replacing a part or adding components, options, or peripherals not
specifically authorized and qualified by Thermo Fisher Scientific. To ensure
continued compliance with EMC and safety standards, replacement parts
and additional components, options, and peripherals must be ordered from
Thermo Fisher Scientific or one of its authorized representatives.

FCC Notice

This equipment has been tested and found to comply with the limits for a Class B digital

device, pursuant to part 15 of the FCC Rules. These limits are designed to provide reasonable
protection against harmful interference in a residential installation. This equipment generates,
uses and can radiate radio frequency energy and, if not installed and used in accordance with

the instructions, may cause harmful interference to radio communications. However, there is no
guarantee that interference will not occur in a particular installation. If this equipment does cause
harmful interference to radio or television reception, which can be determined by turning the
equipment off and on, the user is encouraged to try to correct the interference by one or more of
the following measures:

¢ Reorient or relocate the receiving antenna.
* Increase the separation between the equipment and receiver.

* Connect the equipment into an outlet on a circuit different from that to which the receiver is
connected.

* Consult the dealer or an experienced radio/TV technician for help.

WEEE Compliance

This product is required to comply with the European Union’s Waste Electrical & Electronic
Equipment (WEEE) Directive 2012/19/EU. It is marked with the following symbol:
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Thermo Fisher Scientific has contracted with one or more recycling/disposal companies in each
EU Member State, and these companies should dispose of or recycle this product. For further
information on Thermo Fisher Scientific’s compliance with these directives, the recyclers in your
country, and information on Thermo Fisher Scientific products which may assist the detection of
substances subject to the RoHS Directive contact us by e-mail: weee.recycle@thermofisher.com.
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Preface

Reference Manual contains operation and analysis principle descriptions for analyzer. This
manual also lists the test parameters for the analyzer.

Intended use

Thermo Scientific Gallery Plus is a discrete, automated chemistry analyzer. In addition to
photometric measurement, the analyzer supports electrochemical measurement (ECM) technique.

Gallery Plus is specifically designed e.g. for food, beverages, water, environmental and
different bioprocess applications. Thermo Scientific Gallery Plus is offered with various system
applications. Furthermore, the analyzer supports user definable application setup.

Gallery Plus Beermaster model is dedicated for beer and wort quality control and analysis.

Intended audience

This manual is addressed to chemists, who use technical data while defining tests and their
behavior. The operator must have a thorough knowledge of the operation and analysis principles.

Note It is recommended to follow good laboratory practices (GLP).

Product documentation

The product documentation consists of the following manuals:

* Operation Manual contains instructions on how to operate the analyzer during normal
operation once it has been installed. The manual can be used to find out what needs to
be done before running analyses and how to run analyses. The manual also contains daily
maintenance task descriptions and a troubleshooting guide.

* Reference Manual contains operational and analysis principle descriptions and lists test
parameters per test.

* Installation Manual contains instructions on how to install the analyzer. The manual
describes procedures for mechanical and electrical installation. The chapters are organized in
the chronological order in which the analyzer should be installed.
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Preface

* Service Manual contains instructions on how to service and maintain the analyzer. The

manual also describes procedures for adjusting the analyzer and information about the

analyzer parts. The manual also lists spare parts and accessories. Service Manual is provided

only to the trained service engineers.

 The LIS Interface manual contains instructions on how to integrate the analyzer into the
Laboratory Information System (LIS). The manual describes the communication between the
analyzer and the host, using the RS-232 or TCP/IP interface.

Document revision history

Document version and date
AlJuly 2011

A/February 2012

AlJuly 2012

B/October 2012

A/June 2013

A/October 2013

B/December 2013

A/July 2014

A/June 2015

A/October 2016

XX

Document code
N12275

N12275

N12275

N12275

N12275

N12275

N12275

N12275

N12275

N12275

Software version

3.0

4.0

4.1

4.1

5.0

5.1

5.1

5.2

5.3

6.0

History
Document created.

UPS recommendations and information about the
system water action in defining test flow added.

Information about ECM measurement and system
configuration updated.

PC configuration and instructions for clearing daily

files updated.

Information about dilution and configuration

updated.
Checked the content against 5.1 software.

Added a disclaimer note in Creating test procedure
section.

Checked the content against 5.2 software.

Updated configuration settings and instructions for
restoring default database. Added new result units.
Updated contact information.

Added information about clot detection and
instructions for using "In use" parameter in
Maintenance tasks. Added instructions for new
configuration settings: Help language selection, Clot
detection in use, Result acceptance mode, Use max
volume for cuvette dilution and Automatic start.
Added new result unit: IBU.

The original language of these instructions is English.
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Document symbols and conventions

Symbols in manual

This manual uses notes that point out important information related to the correct and safe
operation of the analyzer. Therefore, comply fully with all notices.

Note The note icon informs the operator of relevant facts and conditions.

CAUTION The caution icon indicates important information or warnings related to the
concept discussed in the text. It might indicate the presence of a hazard which could result in
the corruption of software or damage to equipment or property.

Document conventions

* Important abbreviations and terms in this manual are spelled out in Glossary.

* The last command of the user interface menu path is presented in bold, for example: Select
F2 > Samples > New.

* Menu names in the user interface are shown in bold, for example: Select the correct test from
the Test name drop-down menu in the Results view.

* DParameter names are shown in italics, for example: The test can be taken into or out of use
with the /n use parameter.

* Parameter values are indicated with quotation marks, for example: The values of the /n use
parameter are “Yes” and “No”.

* The statuses and messages are shown in Courier font, for example No valid
calibration.

Thermo Scientific XXi
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Operating environment

Note The electromagnetic environment should be evaluated prior to operation of the
analyzer. Do not use this analyzer in close proximity to sources of strong electromagnetic
radiation, for example, unshielded intentional RF-sources. They may interfere with the proper
operation.

Note Installing any 3¢ party software to the workstation PC is not supported by Thermo
Fisher Scientific. The 3™ party software (e.g. antivirus software) can interfere with the analyzer
performance and, for instance, generate error messages like “internal timing error” or “master
used too much time”. Thermo Fisher Scientific is not responsible for possible errors due to 3
" party software installed by customer.

Note It is not recommended to connect the workstation to the Internet due to the risk of
viruses, unless specifically requested by Thermo Fisher Scientific in order to join a remote
support session. To use remote connection, refer to the instructions in the Operation Manual.

< Dimensions

Table 2. Dimensions and weight of the analyzer

Description cm / kg in/1b

Width 94 cm 37.0in

Height 62 cm / 130 cm 24.4in/51.2in
Depth 70 cm 27.6 in

Weight 110 kg 242.51b

Note Dimensions are given without workstation and display.

< Power supply

Table 3. Power supply to the analyzer

Description Value
Voltage 100 - 240 VAC £ 10%
Frequency 50 - 60 Hz + 5%
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1 Operating environment
Operating environment

Description Value

Power consumption 300 W

Note It is reccommended to have UPS for power loss protection in analyzer and workstation.
Connect UPS only to the workstation, monitor and analyzer. Do not connect UPS to the
printer.

Table 4. Minimum recommendation for UPS
Description Value

UPS minimum 1500
recommendation, VA

< Analyzer's decibel level (dB)

Average noise level at 1 meter <60 dB(A).

2

<+ Environmental conditions
* Ambient temperature: 18...30 °C
* Relative humidity: 40 - 80%, non-condensing
e Altitude: < 2000 m from the sea level
* Heat output: 680 (without ECM) / 750 (with ECM) BTU/h
* Electromagnetic environment:
— basic electromagnetic environment (residential, office, laboratory, light industry)

— industrial electromagnetic environment

2

< Water requirements

Follow the local water regulations set for the laboratory. The following specification is a minimum

requirement for water. Requirements for Clinical Laboratory Reagent Water (CLRW) developed
by Clinical and Laboratory Standards Institute (CLSI).

Table 5. Clinical laboratory reagent water requirements

Description Value

Resistivity > 10 MQ - cm referenced to 25 °C
TOC < 500 ppb

Micro-organisms <10 CFU/ml

Particle-free 2 0.22 pm
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Creating test procedure

Note Each laboratory is responsible to validate the user-defined applications to prove the
performance of the test.

To create a test procedure:

Select F3 > Reagent definition to add reagents.

Select F4 > Cal/QC selection > QC profile definition to add QC profiles.
Select F4 > Cal/Ctrl definition to add controls and calibrators.

Select F3 > Test definition to define the test parameters.

MBS S

Select F4 > Cal/Ctrl definition > Lot concentrations to define the lot concentrations for
controls and calibrators.

CAUTION Ensure that reagents and/or samples used in user-defined tests do not cause
hazardous chemical reaction as they mix up in the cuvette and waste water container.

Thermo Scientific
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Reagents

To define a new reagent or to edit the existing reagent parameters, select F3 > Reagent
definition. The main reagent details are listed on the left. The list shows the reagent name, the lot
ID and when the lot expires. The reagent’s details can be defined on the right. Once a reagent is
placed into the analyzer, it is not possible to edit the reagent's parameters.

Note You can edit all parameters of user-definable reagents and add and change lot
information for system reagents if lots are not defined by barcode.

Figure 4. Reagent definition view
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* Defining user-definable reagents

Defining user-definable reagents

Note Do not use special characters in reagent definition fields.

To define a new reagent:

1. Click New.

Thermo Scientific 5



3 Reagents
Reagents

2. Type identification in the Name box.

The software does not distinguish lower case characters from upper case characters.
3. Click the confirmation button to check that the given name is unique.

4. Type the additional reagent information in the Information box. For example, the reagent’s
full name.

5. Define the alarm limit in milliliters in the Alarm limit box.

6. Define in the Onboard stability (days) box how many days the reagents can be stored in
the analyzer.

7. Click Save.
8. Click the add button to define the following details:
* Lot ID shows the identification number of the lot.
* Expiry date shows the date when the reagent expires. Define the date in the format of

dd.mm.yyyy.
9. Press Enter.
10. Click Save.

The following parameters are read-only:

* The Tag information distinguishes Thermo Scientific products from the other products.
* Lot creation date shows the date when the reagent has been created.
* Used in lists the tests that are using the reagent.

* Disk positions shows the reagent’s location.
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Wash definition

The extra wash is used to wash the probe between dispensing two reagents when the first reagent
(Preceding reagent) has a risk of contaminating the second reagent (Following reagent). The extra
wash and the reagents in question must be defined in the database. The extra wash is performed:

* Before dispensing Following reagent if the previous dispensed reagent was the Preceding

reagent.
Preceding Following
reagent Wash reagent

* Always before dispensing the next reagent if the previous dispensed reagent was the Preceding
reagent and Following reagent is "All".

Preceding
reagent

Wash

Any
reagent

* Always before dispensing Following reagent if Preceding reagent is "All".

Any
reagent

Wash

Following
reagent

* Always before dispensing Following reagent if wash is "Reagent (large)". In the Reagent

(large) wash, Preceding reagent must always be "All".

Any
reagent

Wash

Following
reagent

* If previous and next dispensings belong to same request, wash will not be done.

If the wash reagent is not in the analyzer, the request is not performed. If there are multiple rules
defining the extra washes, the rule with the biggest wash is used.
Wash types:

* Water wash

— Both probe and mixer are washed with water.

* Small reagent wash

— First, the probe is washed with wash reagent. The probe aspirates 30 pl of wash reagent,
which is aspirated up to 300 pl height to the probe. Then the probe dispenses the wash

reagent into the waste well. Finally, both the probe and the mixer are washed with water.

Thermo Scientific 7



4 Wash definition
Wash definition

* Medium reagent wash
— First, the probe is washed with wash reagent. The probe aspirates 220 pl of wash reagent,
which is moved up to 300 pl height of tubing, and dispenses the wash reagent into a
cuvette cell. The probe is then washed with water. The mixer mixes in the cuvette cell
where the wash reagent was dispensed. Finally, the mixer is washed with water.
* Large reagent wash

— First, the medium wash with wash reagent (220 pl) is performed. This is followed by the
small wash with the reagent (30 pl) that will be used in the next test. Set value "All" for
Preceding reagent.

To define an extra wash:

Select F3 > Wash definition.

Click the add button.

Define Preceding reagent.

Define Following reagent.

Define the wash type.

Define the wash reagent.

Click the add button to add the definition into the list.
Click Save.

S NN R

Note If the Tag check box is selected, it is not allowed to modify the washing procedure.

Figure 5. Defining extra wash

GALLERY Pus B2
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Clot detection

Thermo Scientific

Clot detection is based on differential pressure technology, and the sample dispenser is equipped
with a pressure sensor. If the clot detection is in use and pressure change is detected, the user is
informed and no further dispensing is made from that sample. The clot detection is not in use by

default.

The user is informed if the tubings lack diluent water, in this case the analysis is interrupted. The
system recognizes the lack of diluent water regardless of the clot detection configuration.
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Test scheduling principles

Thermo Scientific

The analyzer performs several analyses simultaneously. Test requests prioritizing principles are as

follows:

1.

DA S

Calibrations of the STAT requests
STAT requests

Calibration requests

QC requests

Up to the first 300 requests starting from the first position of a rack. The prioritizing for a
sample's request is as follows:

a. Requests containing contaminative reagents, which have been defined as a following
reagent in a large wash.

b. Requests containing contaminative reagents, which have been defined as a following
reagent in other than a large wash.

c. All other requests based on the duration of the test, the longest first.

The sequence is repeated starting from the step 5 for all racks in inserting order as long as
higher priority requests (steps 1-4) are not made.

1"
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Calibrators

Thermo Scientific

The known samples (calibrators) are used for calibrating the test. To define calibrators for the test,

select F3 > Test definition > Calibration.

To define a new calibrator or to edit the existing parameters, select F4 > Cal/Ctrl definition. The
main calibrator details are listed on the left. The list shows the calibrator type and name, current
lot and the expiry date. The calibrator’s details can be defined on the right. Once a calibrator is
placed into the analyzer, it is not possible to edit the calibrator's parameters.

Figure 6. Calibrator definition view
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7 Calibrators
Defining calibrators

Defining calibrators

To add a new calibrator:

° N W

9.
10.

1. Select F4 > Cal/Ctrl definition.
2. Click New.

3.
4

. Type identification in the Name box.

Select Calibrator from the Type drop-down menu.

The software does not distinguish lower case characters from upper case characters.
Click the confirmation button to check that the given name is unique.
Type the additional information in the Information box. For example, the official name.
Click Save.
Click the add button to define the following details:
* Lot ID shows the identification number of the lot.

* Expiry date shows the date when the calibrator expires. Define the date in the format of
dd.mm.yyyy.

¢ Current lot shows the lot ID that is in use.

Press Enter.

Click Save.

The following parameters are read-only:

* The Tag information distinguishes Thermo Scientific products from the other products.

* Into use date shows the date when the calibrator has been taken into use.

Defining lot concentrations for calibrators

Calibrator lot is a production batch of the calibrator. The test-based calibrator values can

14

vary from lot to lot. Each test where calibrator is used has a separate concentration. The lot

concentration for a test can be defined after the test has been created. Use the current lot for the

analysis.

To define concentrations for the calibrator to be used in different tests:

Y R N N kR

Select F4 > Cal/Ctrl definition.

Select the correct calibrator from the list on the left.
Select the Cal/ctrl and lot tab.

Select the correct lot from the Lot ID column.
Select the Lot concentrations tab.

Click the add button.

Select the correct test from the drop-down menu.
Define concentration in its box.

Press Enter.

Thermo Scientific



7 calibrators
Saving lot values to file

10. Click Save.

Note The result units shown in the Lot concentrations tab are defined in the Info tab under
the Test definition view.

Figure 7. Defining concentrations
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Saving lot values to file

It is possible to save lot values for a system test to a file:

Select F4 > Cal/Ctrl definition.
Select calibrator.

Select lot.

Click Save to file.

Select folder.

Click OK.

AN A o

Reading lot values from barcode

It is possible to read system calibrators' lot values for a test from a barcode:

1. Select F4 > Cal/Ctrl definition.
2. Click Read from barcode.

3. Read the barcode.

4. Click Save.
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7 Calibrators
Reading lot values from file

Note If the test unit differs from the current test unit, the test values in the barcode are
converted to the current test unit before saving.

Note The function is enabled for the Thermo Scientific products.

Reading lot values from file

It is possible to read system calibrators' lot values for a test from a file:

1. Select F4 > Cal/Ctrl definition.
2. Click Read from file.

3. Select the file.

4. Click Save.

Note If the test unit differs from the current test unit, the test values in the file are converted
to the current test unit before saving.

Note The function is enabled for the Thermo Scientific products.

Changing lot

If multiple lots are available, it is possible to change the lot to be used in the analysis. To change
the lot in use:

1. Select F4 > Cal/Ctrl definition.

2. Select the calibrator whose lot is to be changed.

3. Click the edit button.

4. Remove the selection from the Current lot check box.

5. Select the Current lot check box to select the lot to be used.
6. Click Save.
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Quality controls (QC)

To define a new control or to edit the existing controls, select F4 > Cal/Ctrl definition. The
main control details are listed on the left. The list shows the control type and name, the lot ID
and the expiry date. The control’s details can be defined on the right. Once a control is placed
into the analyzer, it is not possible to edit the control's parameters.

Note You can only edit the parameters of user-definable controls.

The quality control procedure is defined in the F3 > Test definition > QC tab.

Figure 8. Control definition view
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. Dcfining control lot concentrations
* Saving lot values to file

* Reading lot values from barcode

* Reading lot values from file

* Changing lot
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8 Quality controls (QC)
Creating quality control profile

Creating quality control profile

The quality control profiles contain quality controls that are run at the same time. For example,

all

quality controls that are run before daily routines can be included in the profile “Morning”.

The quality control profile has to be defined if the quality control's Trigger in the F3 > Test
definition > QC tab is "Manual". For more information, see Parameters for quality control on

page 36.

To create, update and delete the quality control (QC) profiles, select F4 > Cal/QC selection > QC
profile definition. The QC count shows how many quality control tests the profile includes.

To create a new profile:

>

Click New.
Type identification in the Profile name box.

Click Confirm to check that the given name is unique.

4. Click Save.

Figure 9. Quality control profile view
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Defining quality controls

To add a new control:

18

1. Select F4 > Cal/Ctrl definition.
2. Click New.

3.
4

. Type identification in the Name box.

Select Control from the Type drop-down menu.

The software does not distinguish lower case characters from upper case characters.

Thermo Scientific



8 Quality controls (QC)
Defining control lot concentrations

Click the confirmation button to check that the given name is unique.

Type the additional information in the Information box. For example, the official name.
Click Save.

Click the add button to define the following details:

® N W

¢ Lot ID shows the identification number of the lot.

* Expiry date shows the date when the control expires. Define the date in the format of
dd.mm.yyyy.

¢ Current lot shows the lot ID that is in use.

9. Press Enter.
10. Click Save.
The following parameters are read-only:

* The Tag information distinguishes Thermo Scientific products from the other products.

¢ Into use date shows the date when the control has been taken into use.

Defining control lot concentrations

The lot concentration for a test can be defined after the test has been created.

To define concentrations for the control to be used in different tests:

Select F4 > Cal/Ctrl definition.

Select the correct control from the list on the left.
Select the Cal/ctrl and lot tab.

Select the correct lot from the Lot ID column.
Select the Lot concentrations tab.

Click the add button.

Select the correct test from the drop-down menu.

Define the concentration and SD in their boxes.

Y o N N e

Press Enter.

. Click Save.

—_
=]

Note The result units shown in the Lot concentrations tab are defined in the Info tab under
the Test definition view.

Note The correction factor and correction bias are not applied to the QC samples.
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8 Quality controls (QC)
Saving lot values to file

Figure 10. Defining concentrations
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Saving lot values to file

It is possible to save lot values for a system test to a file:
Select F4 > Cal/Ctrl definition.

Select control.

Select lot.

Click Save to file.

Select folder.

Click OK.

AN

Reading lot values from barcode

20

It is possible to read system controls' lot values for a test from a barcode:
1. Select F4 > Cal/Ctrl definition.
2. Click Read from barcode.
3. Read the barcode.
4. Click Save.

Note If the test unit differs from the current test unit, the test values in the barcode are
converted to the current test unit before saving.

Note The function is enabled for the Thermo Scientific products.

Thermo Scientific



8 Quality controls (QC)
Reading lot values from file

Reading lot values from file

It is possible to read system controls' lot values for a test from a file:

1. Select F4 > Cal/Ctrl definition.
2. Click Read from file.

3. Select the file.

4. Click Save.

Note If the test unit differs from the current test unit, the test values in the file are converted
to the current test unit before saving.

Note The function is enabled for the Thermo Scientific products.

Changing lot

If multiple lots are available, it is possible to change the lot to be used in the analysis. To change
the lot in use:

Select F4 > Cal/Ctrl definition.

Select the control whose lot is to be changed.

Click the edit button.

Remove the selection from the Current lot check box.

Select the Current lot check box to select the lot to be used.
Click Save.

AN A o
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Test definition

* Reading test parameters from file

* Reading test parameters from barcode
* Saving test parameters

* Printing test parameters

* Deleting tests

* Test parameter settings

* Defining test flow

* Managing test profiles

Reading test parameters from file

To read test parameters for a test from a file:
1. Select F3 > Test definition.
2. Click Read from file.
3. Select the file.

The software opens the directory C:\Arc\save\ApplicationLibrary which contains pre-installed

default applications. You can also browse to other locations.
You can select and save multiple tests by holding down CTRL or SHIFT key while selecting
the tests.

4. If you are updating the test, the program asks: Preserve QC of existing test version? Answer
n n " n
Yes" or "No".

If you answer "Yes", the software preserves the existing quality controls. The test is updated
but the default quality controls of the new test are discarded.

If you answer "No" and confirm it in the confirmation dialog, the test and its quality controls
are updated. If the test had user-defined quality controls, they are overridden.

Note Ifa test is copied from an analyzer to another, check that the analyzer has the used
wavelength(s) of the test. If the filter of the used wavelength is missing, the test cannot be
taken into use.
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9 Test definition
Reading test parameters from barcode

Reading test parameters from barcode

To read test parameters for a test from a barcode:

1.
2.

Select F3 > Test definition.
Click Read from barcode.

3. Read the first barcode.

The barcode includes values for reagents, quality controls and calibrations.

Click Save.

5. Read the second barcode.

The barcode includes the test parameters.
Click Save.

If you are updating the test, the program asks: Preserve QC of existing test version? Answer
"Yes" or "No".

If you answer "Yes", the software preserves the existing quality controls. The test is updated
but the default quality controls of the new test are discarded.

If you answer "No" and confirm it in the confirmation dialog, the test and its quality controls
are updated. If the test had user-defined quality controls, they are overridden.

Saving test parameters

To save the test parameters for further use:

1.
2.

Select F3 > Test definition.
Click Save to file.

3. Select the correct folder.

File name is automatically constructed from test short name, tag and version number.

Click Save.

Printing test parameters

To print test parameters:

24

1. Select F3 > Test definition.
2. Select a test from the list.

3.
4

. If older versions of the parameters exist, select which version to print in the list and click OK.

Click Print.

Thermo Scientific



Deleting tests

9 Test definition
Deleting tests

To delete test:

1. Select F3 > Test definition > Info.
2. Select a test from the list.

3. Click Delete.
4

At the prompt, click Yes to delete the test.
Tests cannot be deleted if:

* the test is a system test

* the test has a request to calibration (which has not been run yet)
* the calibration has been run for the test

* the test has sample or quality control results

* the test has sample or quality control results in the archive

Test parameter settings

Thermo Scientific

To define a new test or to edit the existing parameters, select F3 > Test definition. The main test
details are listed on the left. The list shows the test name and type, and whether the test is in use
or not. The possible test types that you can create and edit are:

¢ Photometric
e ECM
¢ External

¢ Calculated

Figure 11. Defining test
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9 Test definition
General parameters

The test definition view consists of different parameter groups and depending on the test type,
different tabs and parameters are enabled.

* The Info tab shows the general parameters for all test types.

* The Flow tab shows the work flow for photometric tests.

* The Dilution tab shows the dilutions for photometric tests.

* The Limits tab shows the limits for all test types.

* The Reflex/Screening tab shows the reflex tests that are run if the result of the test is within
the defined limits.

* The Calibration tab shows the calibration parameters for photometric and ECM tests.

* The QC tab shows the quality control parameters for photometric and ECM tests.

Note Recalibration is not needed if you change following parameters: Online name, In use,
Acceptance, Number of decimals, Correction factor, Correction bias, Critical limit min,
Critical limit max, Reference range limits, all reflex parameters, Calibration acceptance and all

QC parameters.

Note Do not use special characters in the definition fields.

Table 6. Test types and related tabs
Photometric ECM External Calculated
Info X X
Flow
Dilution
Limits
Reflex/Screening

Calibration

HooX X X X X X
XX X X X X X
~
>~

QC

General parameters

To define general parameters for a test, select F3 > Test definition > Info.

Table 7. Common parameters
Parameter Values Description

Name Define the test’s name to be shown in the program. The software
does not distinguish lower case characters from upper case characters.

Full name Define the official name of the test.
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Parameter Values

Version number

Online name

Type Photometer, ECM, External,
Calculated

In use Yes, No

Acceptance Automatic, Manual

Result unit mmol/l, pmol/l, nmol/l, U/1, IU/

1, IU/ml, g/1, g/dl, mg/l, mg/dl,

mg/ml, pg/l, pg/dl, pg/ml, pkat/
1, ng/ml, mS/cm, pS/cm, mS/m,
BUN mg/dl, mEq/l, U/ml, AU,
BU, EBC, IBU

Number of decimals

Conversion factor

Table 8. Common read-only parameters

9 Test definition
Test definition

Description

The version number is updated when the new settings for the test
parameters are saved. If the version number of the test changes, the
test must be calibrated once again.

Define the test’s name to be shown in the online connection.

Select the correct type of a test.

Only tests in use are shown in the Samples view. A test can be taken
into use after both the calibration and flow parameters have been
defined. It is not possible to take a test out of use if the test has
pending requests.

Define how to accept the test.

If you select Automatic, the request is accepted automatically, if it
has no error flags or quality control violations waiting. If it is not
possible to accept the request automatically, the request is moved
under the Tests to accept list which can be found from the main
view.

If you select Manual, the request is always moved under the Tests to
accept list.

Select the correct unit for a test or define the result unit by typing it
into the Result unit box.

Define how many decimals are shown in the results.

Define the conversion factor when there is a need to have a result
unit that differs from the original unit. The software asks to enter the
conversion factor when you have changed the result unit. When the
result unit has been changed once, you must change it back to the
original unit before you can change it once again. The software asks
the conversion factor only once for each unit pair.

Parameter Description

Tag Tag information distinguishes Thermo Scientific tests from user-definable tests.
Test version ID The program defines an ID for the test. The ID is unique for each test.

Last time changed Shows the date and time when the test definition was changed the last time.

Thermo Scientific
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9 Test definition
Test definition

Parameter Description

User name Shows the user who modified the test definition the last time.

Table 9. Parameters for photometric tests

Parameter Values Description
Sample type Sample type 1-8 Select the correct sample type for a test.
Correction factor Define the correction factor as a decimal. The correction factor is

used for calculations: Corrected result = (correction factor) x (result
calculated according to the calibration). The correction factor is not

applied to QC samples.

Correction bias Define the correction bias as a decimal. The correction bias is
subtracted from the result that is calculated according to the
calibration: Corrected result = (result — correction bias) x (correction
factor). The correction bias is not applied to QC samples.

Table 10. Parameters for ECM tests

Parameter Values Description

ECM electrode Red, Yellow, Grey, Blue, White,  Select which electrode is used in a test. One test per sample type can
Green, Conductivity be connected to one electrode.

ECM sample type Sample type 1-8 Select the correct test type for an ECM test. One test per sample type

can be connected to one electrode.

Correction factor Define the correction factor as a decimal. The correction factor is
used for calculations: Corrected result = (correction factor) x (result
calculated according to the calibration). The correction factor is not

applied to QC samples.

Correction bias Define the correction bias as a decimal. The correction bias is
subtracted from the result that is calculated according to the
calibration: Corrected result = (result — correction bias) x (correction
factor). The correction bias is not applied to QC samples.

Table 11. Parameters for calculated tests
Parameter Description

Calculation formula  Click the pencil icon to add a calculation formula. Define the calculation formula as a mathematical
formula. Select the test from the Test list. Enter the number when needed, and click Enter. The
calculation formula can contain a maximum of five tests. The calculated test cannot be part of other
calculation formula.

The operators for the formula:

+ - addition
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Parameter Description
— - subtraction
* - multiplication
/ - division
Use brackets () if an operation must be calculated before another. For example,
(<A>/<B>)*<C>
First, A is divided by B and then the result is multiplied by C.
<A>/(<B>*<C>)
First, B is multiplied by C and then A is divided by the result.

See instructions how to define calculated test request from the Operation manual.

Parameters for dilution

To define the dilution parameters for a photometric or ECM test, select F3 > Test definition >
Dilution.

Figure 12. Defining dilution parameters
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iTestststus  2Reagents 3 Pretreatment racks |4 Testdefinition| SReagentdefinition & Wash definition T Profile definition B Pretreatment definition
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| Gateium Photomatric Yeu +
i Chol Food Phatomtric Yes Heat sample
| citrecia Photarmatric Yes Dispense with Extra -
| Gond 376) ECM e fre Volum (i =
| DFructose Phatomatric Yeu
! D-Glucose Phatametric Yes Diluant
| BLac acid Phatometric Yes Sample diluent 1D E
| Ethancl Photormtric Yes
| Gt Photametric Yes Disperss with Bm . =
| GluFSucr Photometric Yes e T
| Giyceral Phatoratric Yes
| W8 acia Phatarmatric Yes

Iron Photormetric Yes
| Iaec acid Phaotormtri Yes

2 Print Hew Detets g Canes Savetofis | Readfrom file Rm

Messages: 0 Maim user

Table 12. Dilution parameters for photometric test
Parameter Values Description
Dilution with Water, Diluent, None

Select the dilution for the test.

If you select "None", you will not be able to define a dilution for this
test at any stage.
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Parameter Values

Primary dilution 1+  0-9999

Neat sample

Dispense with Water, Extra
Volume (pl) 0-120
Diluent
Sample diluent ID
Dispense with Water, Extra
Volume (pl) 0-120
30

Description

If you do not want to define a dilution in the test definition, but you
still want to be able to define an individual dilution when you request
this test for a sample in F2 > Samples, select "Water" or "Diluent”
and enter "0" as Primary dilution.

Samples are always diluted according to primary dilution ratio.

Use one part of the sample and X parts of diluent. Notice that,
for example, 1+9 and 1:10 have the same dilution. It is not
recommended to use dilution ratio 1+1.

If the dilution ratio is greater than 1 + 120, the dilution is performed
in two steps.

The accepted dilution ratio values are as follows:

* In the range 1 ... 120, accepted values at intervals of one number
(e.g 1,2, ... 119, 120)

* In the range 199 ... 999, accepted values at intervals of 100 (e.g.
199, 299, ... 899, 999)

* In the range 1999 ... 9999, accepted values at intervals of 1000
(e.g. 1999, 2999, ... 8999, 9999)

If the entered value cannot be used, the program proposes the nearest
acceptable values.

Control samples are diluted as normal tests according to the primary
dilution ratio. Other dilutions are not done for control samples.

Select whether the neat sample is dispensed with water or sample
extra.

Define the volume of water or sample extra. The maximum volume is

120 pl.

Select the diluent for a sample.

Select whether the diluent is dispensed with water or diluent extra.

Define the volume of water or diluent extra.
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Parameters for limits

Figure 13. Defining limit parameters
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The analyzer supports high dilution ratios for samples. If the dilution steps are defined, separate
steps are performed automatically until the required dilution ratio is reached and the result is
within the limits or until the test has been analyzed using the last defined dilution ratio.

If a dilution has been performed and the result is above the Max value of the Measuring range, the
DiT. Timit high error flag is set to the result and the next dilution step is performed using
the High value of the Next dilution ratio (1+).

Respectively, if a dilution has been performed and result is below the Min value of the Measuring
range, theDi1. Timit Tow error flag is set to the result and the next dilution step is performed
using the Low value of the Next dilution ratio (1+).

If the test has been analyzed with all defined dilutions and it is still outside test limits, the Test
Timit high/Tow error flag is set to the result, and the test has to be accepted manually.

Table 13. Common limit parameters

Parameter

Test limit

Critical limit

Thermo Scientific

Description

Define the lowest and highest allowable limit for the test. Pay attention to the linearity of the method. If
the Test limit has been exceeded, it is shown in the Results view and the result must be accepted manually.
If the dilution steps have been defined, the 7est limit Max must be equal or higher than the highest
dilution limit, and the Test limit Min must be equal or less than the lowest dilution limit.

To define limits from the calibration, click Autom. The limits must be set manually but they are

recalculated during calibration, if Autom. is selected.

Define the lowest and highest critical limits for the test. The critical limit is a reference limit for the test.
If a test result is not within the limits, it must be accepted manually. It is not recommended to set the

31



9 Test definition
Test definition

Parameter

Description

lower limit to 0, because then the zero results cannot be detected: the critical limit error is raised but the
result is still shown.

Table 14. Read-only parameters for photometric tests

Parameter

Primary dilution 1+

Description

Defined in the Dilution tab.

Table 15. Limit parameters for photometric tests

Parameter

Primary dilution,
ond dilution,
3 dilution,

4™ dilution

Next dilution ratio

(1+)

Init. abs. (initial
absorbance)

32

Description

The Measuring range values must be within the Tesz limit's value range.

Define the Min value and/or Max value for the Primary dilution when needed. The Max value can always
be defined, but the Min value can only be defined if the Primary dilution defined in the Dilution tab is >
0.

The other dilution limits in the Min and Max fields of Measuring range are calculated according to
defined Next dilution ratio limits.

The value in the Max field increases and the value in the Min field decreases after every dilution step.

To define limits from the calibration, click Autom. The limits must be set manually but they are
recalculated during calibration, if Autom. is selected.

The values can vary from 0 to 9999. The value of High has to be higher than primary dilution but less
than or equal to the maximum allowed value (9999). The value of Low has to be lower than primary
dilution.
The accepted dilution ratio values are as follows:

* In the range 1 ... 120, accepted values at intervals of one number (e.g. 1, 2, ... 119, 120)

¢ In the range 199 ... 999, accepted values at intervals of 100 (e.g. 199, 299, ... 899, 999)

* In the range 1999 ... 9999, accepted values at intervals of 1000 (e.g. 1999, 2999, ... 8999, 9999)

If the entered value cannot be used, the program proposes the nearest acceptable values.

The value in the Low field has to decrease and the value in the High field has to increase after every
dilution step.

To analyze the sample by using some other dilution ratio than primary dilution, define the dilution in
the F2 > Samples view. If the defined dilution ratio is one step in the dilution serie defined in the Test
definition > Limits, the dilution steps are performed from this step forward according to dilution serie
when needed.

Define the lowest and highest allowable values for the initial absorbance.

Thermo Scientific



9 Test definition
Parameters for reflex test

Table 16. Reference range parameters

Parameter

Reference ranges

Minimum value

Maximum Value

In use

Description

Click Add and select reference ranges from the drop-down list. The list shows the reference ranges
created in the F5 > Configuration > Reference ranges tab.

Define the minimum value for the reference range. The value must be within 7esz /imit's minimum
and maximum value. If the sample result is below the Minimum value, the Reference range Tow
error flag is set to the sample and the sample has to be accepted manually. If an asterisk (*) is used, the
checking is not in use.

Define the maximum value for the reference range. The value must be within 7est /imif's minimum
and maximum value. If the sample result is above the Maximum value, the Reference range high
error flag is set to the sample and the sample has to be accepted manually. If an asterisk (*) is used, the
checking is not in use.

The reference range can be taken into or out of use with the /n use parameter.

Parameters for reflex test

Thermo Scientific

To define reflex and screening parameters for a photometric or ECM test, select F3 > Test
definition > Reflex/Screening. If the test result is within the defined limits, the reflex test request
is created. The reflex test request is created for the tests defined in the Reflex test field.

Figure 14. Defining reflex test parameters
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Table 17. Reflex parameters

Parameter

Min / Max

Reflex test

Description

Define the minimum and maximum limit for the reflex test. It is possible to set value
or maximum limit. For example, to perform D-Glucose if Ethanol < 11.8 g/l, set value '

limit and set value "11.8" to maximum limit.

Select the reflex test from the drop-down list.

Parameters for calibration

To define the calibration parameters for a photometric or ECM test, select F3 > Test definition
> Calibration. Furthermore, define the calibrators and their dilutions in the table. To define the

"

k!

calibrators, their lot information and concentrations, select F4 > Cal/ctrl definition.

Figure 15. Defining calibration parameters
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Table 18. Calibration parameters

Parameter

Calibration type

34

Values

None, Linear, Bias, Factor,

2nd order, Spline, Logit-Log
4, Logit-Log 5, Point-to-

point

Description

In the Calibration type box, select the correct type of a calibration.

Messages: 0

The calibration type defines the calculation formula.

If "None" is selected, define the factor and bias. The calibration is always

valid.

If "Bias" is selected, define the factor.

If "Factor" is selected, define the bias.

Thermo Scientific

to minimum
' to minimum



Parameter

Repeat time (days)

Points/calibrator

Acceptance

Concentration axis

Response axis

Abs. error (A)

Rel. error (%)

Factor limit min. /
Factor limit max.
(photometric)

Slope limit min. /
Slope limit max.

(ECM))

Bias limit min. /
Bias limit max.
(photometric)

E? limit min. / E° limit

max. (ECM)

Coeff. of det. min.
(Coefficient of

determination)

Thermo Scientific

Values

0-365

Single, Duplicate, Triplicate

Automatic, Manual

Linear, Logarithmic

Linear, Logarithmic
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Description

Define the regular calibration interval in days. When the time has
elapsed, the program notifies to run the calibrators. If you do not want to
receive the calibration notifications, set the value to 0.

Define how many times to replicate at each concentration level of a
calibrator.

Define how to accept the calibration. The calibration can be accepted
automatically when the following conditions are met:

* Acceptance is set to "Automatic”
¢ No factor, bias or error limits have been exceeded
* No error flags set to QCs or calibrations

* QC requests do not violate QC rules

Define the axis type for the calibration curve. The calibration type
restricts the selection.

Define the axis type for the calibration curve. The calibration type
restricts the selection.

Define the maximum allowable deviation between the single calibration
point and the calculated calibration curve. If an asterisk (*) is used, the
checking is not in use.

Define the maximum allowable deviation between the single calibration
point and the calculated calibration curve. If an asterisk (*) is used, the
checking is not in use.

Define the maximum and minimum limit for the factor/slope. If an
asterisk (*) is used, the checking is not in use.

Define the maximum and minimum limit for the bias/E’. If an asterisk
(*) is used, the checking is not in use.

Define a minimum limit to be achieved for automatic acceptance. If
the application area selection is set to other than "Water", coefficient
of determination calculated for the calibration is compared against
the defined limit. An error is given for a calibration if the coefficient
of determination is under the limit. If the application area selection

is set to "Water", the linear equation is calculated first. Coefficient of
determination calculated from linear equation is compared against the
defined limit. If the calculated coefficient is over the limit, the linear
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Parameter Values Description

equation is used. Otherwise, the 2"¢ order equation is calculated and

used.

Factor If the calibration type is set to "None" or "Bias", define the factor for the
test.

Bias If the calibration type is set to "None" or "Factor”, define the bias for the
test.

Adding calibrators

[ + 1 Add a new row to the the list.

[ y Edit existing row in the list.

' @ Remove existing row from the list.

Calibrator Select the calibrator. The calibrators are defined in the F4 > Cal/Ctl
definition.

Current lot The value is read-only and defined in the F4 > Cal/Ctrl definition.

Concentration The value is read-only and defined in the F4 > Cal/Ctrl definition.

Dilution 1+ 0-9999 Type the dilution ratio.

The accepted dilution ratio values are as follows:

* In the range 1 ... 120, accepted values at intervals of one number
(eg 1,2, ... 119, 120)

* In the range 199 ... 999, accepted values at intervals of 100 (e.g.
199, 299, ... 899, 999)

* In the range 1999 ... 9999, accepted values at intervals of 1000 (e.g.
1999, 2999, ... 8999, 9999)

If the entered value cannot be used, the program proposes the nearest
acceptable values.

Parameters for quality control

To define the quality control parameters for a photometric or ECM test, select F3 > Test
definition > QC.

Note Controls of the system tests are also editable.
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To define the controls, their lot information, concentrations and SDs, select F4 > Cal/ctrl
definition.

Figure 16. Defining QC parameters
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Table 19. Quality control parameters

Parameter

Procedure

Trigger

Usage

QC profile

In use

Thermo Scientific

Manual, Calibration,
Interval, Reagent lot .
change, Reagent vial change

Values Description

Define a name for a QC procedure. One QC procedure can have six
control requests at maximum.

Define the correct trigger type(s) for the quality control.
Manual - the procedure is performed manually
* Calibration - the procedure is performed with calibration

* Interval - the procedure is performed according to the interval
settings

* Reagent lot change - the procedure is performed when the reagent lot
is changed for the test

* Reagent vial change - the procedure is performed when the reagent
vial is changed for the test

If calibration, and changing vial or lot are performed at the same time,
the QC is requested only once.

Select the QC profile to be used. Profiles can be defined in the QC
profile tab (F4 > Cal/QC selection > Profile definition). The QC
profile can be defined only if the Trigger is set to Manual and then it is
mandatory.

Yes, No Only QC procedures in use are shown in the QC and Calibration tabs

under the Cal/QC selection view.
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Parameter Values Description

Acceptance Automatic, Manual Define how to accept the quality control.

Interval type Requests, Time Define the interval type.

Requests If the value “Interval” is set to Trigger parameter and the value "Requests”
is set to Interval type , the quality controls are run after defined number
of requests. For example, if the value is set to “20” for the Requests
parameter, the quality control is run for every 20 request.

Time (hh:mm) If the value “Interval” is set to T#igger parameter and the value "Time
(hh:mm)" is set to [nterval type , the quality controls are run after defined
time interval. For example, if the value is set to “02:00” for the 7ime
(hh:mm) parameter, the quality control is run at intervals of two hours.

Req. count Define how many requests are analyzed from each control.

Quality control rules
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In the Controls and rules field, the table shows which controls are run for the test. To add
controls for the test, click the add button. Controls are defined in the Cal/Ctrl definition view
(F4 > Cal/Ctrl definition).

The number of controls and the SD multiplier should be defined based on how many controls are
selected. The rules are handled according to the Westgard rules, which are defined separately for
each test. The test can have more than one rule and all rules are checked. The quality control rule:

Xy SD

X - The number of control requests to be compared (the Nbr of controls field)
y - The multiplier defining how many SDs (standard deviations) the measured control result is allowed to
deviate from the the given mean value. SD is defined in the Cal/Ctrl definition view.

If the routine QC is analyzed as an incomplete batch, only the applicable rules are used. For
example, if X' = 3 but only two controls are analyzed, only the rules for the first and second
controls are used. The rule for the third control is not us