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1 SERVICE PROGRAM

INTRODUCTION

The following paragraphs describe how to use Service program. Service functions allow to
set all calibrations for instrument (offsets), to check photometer unit, to control pumps and
hydraulic circuit, to set barcode reader, to monitor temperature level and to create your
printing format.

When you set a new calibration, all offsets and permanent data are stored in EEPROM
memory on main CPU board.

R Eeprom
/C memory

uP

At start up, eprom data are uploaded in CPU RAM memory so that instrument can work
properly.

1 ADJUST LAMP

Lamp adjustment has been done at Hospitex Diagnostics factory. The correct lamp position
is achieved by producer. Only when the lamp has been defective, it’s necessary to replace it
with a new lamp, in this occasion it is very important to test lamp filament before to insert
the new lamp.

Optical fibers

Light beam

Figure 1 Optical group
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1.1 NEEDLE ARM ADJUSTMENT

Needle adjustment has been done at Hospitex Diagnostics factory. After needle
disassembly, you have to control vertical and horizontal needle positions.

Needle arm must be adjusted in such a way that the needle position is in the centre of
washing well, see Figure 2:

1. Shut down instrument;

2. To loosen screw A and B, see figure 2, in such a way you can move by hand needle
arm can freely ;

washing well \_/

Figure 2: needle arm

3. Moving by hand, adjust needle arm length so that the needle is in the centre of the
wash position;

4. Tighten screw A and B;
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1.1.1 Small vertical arm adjustment
Check if the needle vertical axis is set perpendicularly to the plate below, Figure 3:

1. Loosen screw C and D, see Figure 3, in such a way that the needle can be moved

freely;
&D C A
— —
o

A

o

90 0°
f washing well

5. Figure 3: needle settings

6. Turn the needle by little movement and set it in perpendicular position;
7. Tighten screw C and D;
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1.2 Service program

Software Version 3.0 11/02/2005 -
Maintenance

Cuvette Empty ‘ PrimeFill | Test ‘ Main Functions

‘ Mainten. Washing

|state.
|

Init | Water

KeyBoard Acid ’ Basis ’ Waste

Cireuit | - ‘
Figure 4 maintenance menu

To enter in Service program, from “Option” sub menu select “Mainten.” button and then
press “Test” button, see Figure 4.
Service program is divided in 11 menus listed here below:

Item Description

Calibration By this menu you can set all the mechanical calibrations for the instrument
Eprom By this menu you can display Eeprom memory configurations
Dispenser By this menu you can run preparations

Washing station |By this menu you can check washing station unit

Pumps By this menu you can check washing well pumps

Temperature By this menu you can set and monitor temperature level on instrument
Reader By this menu you can check photometer unit

Cans Only for producer

Barcode By this menu you can calibrate barcode unit

Functions By this menu you can change language interface

Printer By this menu you can edit and customize your printer setup

To come back in main program press “Exit” button. Note that after Exit instrument will
reset itself.
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1.2.1Calibration menu

Using calibration menu is possible to set or modify mechanical calibrations.
The calibration procedure means: to find the offset for tray first position under needle and
the offsets for vertical and radial needle arm positions in order to found a correct aspiring

and dispensing action.

Needle radial
offset

Needle vertical
offset

m: steps to turn needle
arm over tray position 1

n: stepsto found
tube/bottle bottom

Needle home Tray offset
sition
pe I: steps to have tray
position 1 under needle
——
Needle arm
radial offset, m

Needle arm

S
\

y

vertical offset, n

Tray offset, /

Figure 5: mechanical calibration

Tray home position

Every offset are expressed in steps and are not a physical measure. Calibration menu has

the following graphical interface, see figure Figure 6:

Calibration |Eprom| Dispenser| Washing Slalion| Pumps | Temperature' Reader| Cans| Barcode' Funclions| Primer|

 Choose Calibration
Calibration Reactions Tray

Previous

Command Section

 Selection Moto

14 Clockwise

Reaction Left

Up Right

12 Clockwise
Needle

26 Up
Washing Station

Home

Down Send

Exit Save Unlock Reset ‘

Aistart| B 5 Y untitled - Paint

72003 «ma

Figure 6 calibration menu

Hospitex Diagnostics



SERVICE MANUAL ver 2.2

By “Previous”/”’Next” buttons you can select calibration for all the parts, Figure 6 shows
calibration for reaction tray.

The upper button in “Selection Motor” sub menu select tray motor, “Needle” button select
needle arm motors.

In “Command section” pressing “Left/Right” buttons you can choose direction movement
and how many steps to move the selected motor. The same is for “Up/Down” buttons, they
are used for up and down needle arm movement.

Note that the actual motor selected is yellow highlighted.

“Send” button dispatches the command to the instrument. “Home” button recover the home
position for the selected motor.

Instrument has 3 main trays to calibrate, however consider that serum and reagent trays
have two different position to calibrate one for the external ring and the other one for inner
ring, see Figure 7, this means that instrument needs 5 logical calibration points for trays +
1 for washing well.

Reagent tray 2
Reagent tray 1

Washing

Serum tray 2

Serum tray 1

Figure 7 trays map
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How to calibrate

The first tray to calibrate is Serum tray 1 (inner ring). You can skip to another calibration
using “Next” and “Previous” buttons. The procedure to perform are the following.

Serum and reagent trays calibration

1. Move serum tray so that the first position is under needle arm: press “Serum” button
for selecting the tray motor and move it by “Left/Right” and “Send” buttons, see
Figure §;

2. Turn needle arm to match the centre of first serum tray position: press “Needle”
button for selecting the arm motor and move it by “Left/Right” and “Send” buttons;

Figure 8 sample tray calibration

3. Move needle inside the first serum position up to find the bottom. To acting in this
way press “Needle” button for selecting the motor and move it by “Up/Down” and
“Send” buttons. Note that needle height inside the serum tube must be 1 mm over
bottom level.

4. Press “Save” button to save offsets configuration in eeprom memory, (see Figure 6).

Press “Home” to recover needle in home position.

e
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After Serum tray calibration press “Next” to skip the next calibration. Reagent tray 1
(external) and 2 (inner) and Serum tray 2 calibration procedure are similar to Serum tray 1
calibration.

Note that when you move the needle inside the reagent bottle the maximum distance
between needle edge and bottle bottom should be 2-3 mm, see Figure 9:

Needle

|| reage nt bottle

2mm¢?

Figure 9 needle height

Needle calibration on washing well

1. Turn the needle arm on washing well and bring the needle in the centre of washing
well: press “Needle” button for selecting the motor and move it by “Left/Right” and
“Send” buttons;

2. By “Up” and “Send” button move down the needle to find the height as in the
following drawing:

Needle

ring hole

washing well

Figure 10 washing well needle height
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3. Press “Save” button to freeze needle offset in eeprom memory.
4. Press “Home” to recover needle home position.

Reaction tray calibration

Dry needle

Washing station

Reaction tray

Figure 11 reaction tray calibration

1. Press “Reaction”, using “Left/Right” and “Send” buttons move reaction tray
bringing cuvette position number 10 under dry needle, see Figure 11.

2. Press “Needle”, using “Left/Right” and “Send” buttons turn needle arm to adjust
needle position over cuvette number 1 centre as in Figure 11.

3. With cuvette number 10 under dry needle, control that led D78 on instrument CPU
board is lighted ON. If not, move step by step reaction tray in order to have led D78
lighted ON, Figure 12

P82|:|
[ ]
] | | | | | | O-
CPU Board D78
P48[]
L]

Figure 12 CPU Board

4. Using “Up” and “Send” buttons move down the arm to find the needle height, see
Figure 13
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Ne e

ction tray
spirface

Cuvette

Figure 13 needle height inside cuvette

5. Press “Save” button to freeze needle offset in eeprom memory.

6. Press “Home” to recover needle home position.
When you have finished all calibrations or changed some of them press “Reset”. In this
way the new offsets stored in eeprom memory will be charged in micro controller RAM
memory.

1.2.2 Photometer calibration

Photometer unit is composed by 4 independents reading channels. This means that a set of
4 cuvette are read at the same time. After reaction tray calibration it needs to calibrate
cuvette reading position aligned with photo battery cells. Photometer calibration, means to
find the best reaction tray position to obtain the highest energy level for cuvette reading.

Calibration |Eprom| Dispenser| Washing Slalion| Pumps | Temperature' Reader| Cans| Barcode| Functions' Prinler|
Choose Calibration
Photometer Calibration § !

Previous Next

Selection Moto ~Command Section

Reaction Left Up Right
Start Setting
Home Down Send
Exit Save Unlock ‘ Reset
4 start| JEXE = s Y untitled - Paint «BRY 433

Figure 14 photometer calibration
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Calibration procedure is fully automatic and it is composed by the following steps:
1. Fill with water cuvette number 1, 60, 59, 58.
2. Select “Reaction” button and align reaction tray so that the filled cuvettes are
behind photometer channels. To obtain this, bring reaction tray cuvette position
number 25 as shown in Figure 15, half covered by tray cover.

Reaction tray

Tray cover

Figure 15 photometer calibration

3. Press “Start Setting” as shown in Figure 14. The automatic procedure will start
displaying a message. At the end the found offset is stored in eeprom.
4. Press “Reset”.

The photometer calibration is completed. Note that if you change reaction tray calibration
(only physical tray position) you have to recalibrate photometer reading point also.

1.3 Eprom

During calibration procedures all information are stored in a permanent memory on CPU
board: eeprom.“Eprom” menu window is shown in Figure 16. Using Eprom menu you can:
1. Write instrument serial number using “Write S/N” button
2. Store actual eeprom information (offsets) in a local PC file
(C:\EOSBF\FILE\LastEprom.PEP), using “Save Eprom on File” button
3. Download PC offsets file (LastEprom.PEP) in eeprom memory to recover the last
eeprom memory configuration, using “Load Eprom from File” button
4. To display actual eeprom offsets , using “Eprom configuration” button
To display a complete instrument report, using “Calibration report” button
6. Erase eeprom information by “Clear Eprom” button

e
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7. Erase AD channels

offset to disable reaction tray temperature control by
environment temperature sensor (Clear AD Offset)

Equiprment Inforrnafion

|Mnde|

Read S

|Code

|Ser1'al Mutriber SM)

‘Wlribe S/M

i

Sendes Eprarm

Save Eprorm On Load Eprarn Frarm . . —_—
Eile ‘ File ‘ Epram Cordiguration Calibsration Fepott
Clear Epratn ‘ Clear AD Oz e ‘
Exil Fana Unleck Fasal ‘
Figure 16 Eprom menu
.
1.4 Dispenser

Calibration | Eprom Dispenser ‘Washing Station | Pumps| Temperalurel Reader| Cansl Baroodel Functions‘ Prinleri

e

A Serum tray 1
sensitivity

-Dispenser
[sample [o B Tray1 | 0.00 [Volume (uh
!Reagenl 1 ID Ll Tray 1 | 0 I\/o\ume (ul)
Deeping [resoenta P | 0 Vaume (i
threshold, d iF(eagenl 3 iO j Tray 1 | 0 IVo\ume (ul)
\ ISlart Cuvetts iO j
- Dilute | Fill Water Prepare ISE ‘
\Eumber Preparations ID j
~Thres ?am_ple Trayl
111 ‘ Save Method Save All Methods All Methods
SenSItIVIty fonciThiénsheld Threshold Threshold Default Threshold
threshold, n
i Sample Tray®
Save Method Save All Methads All Methods
. ) Load Threhshold | iy shold Threshold | Default Threshold

|
/ﬂ Save Unlock Reset

B Serum tray 2
sensitivity
controls

Method selection,
m
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Using Dispenser menu you can perform one or more preparations. During preparation the
needle aspires reagent and serum volumes from their own trays positions and dispenses
them in reaction cuvette. As shown in Figure 17, from “Sample” combo box you can select
sample position from serum tray. Selecting “Tray1” button, sample position is on the inner
ring. With “Tray2”, sample position is on external ring.

To define how many sample volume to aspire, write it in “Volume” edit box.

During the same preparation you can add up to 3 different reagents, choose reagent
positions from combo box “Reagent 17, “Reagent 2, “Reagent 3” and define their volumes
in “Volume” edit box (Figure 17, right side).

Selecting “Trayl” button, reagent position is on external ring, with “Tray2” is on inner
ring.

To select the cuvette to dispense in, use “Start cuvette” combo box. To choose how many
preparations to perform use “Number Preparations” combo box.

As shown in Figure 17, there are 3 buttons:

1. “Dilute”, to perform dilutions. During dilution, needle will dispense in serum tray
external ring. To select cup position, use “Start cuvette” combo box.

2. “Fill water”, to fill with water reaction cuvette. To select the first cuvette to fill use
“Start cuvette” combo box, to select how many cuvettes to fill use and “Number
Preparations” combo box.

3. “Prepare” to execute a preparation.

4. “ISE” to push samples inside ISE module position

Needle sensor thresholds

From firmware version 1.7 it is implemented a new function that allows to adjust needle
sensor sensitivity threshold for one specific reagent when the needle are detecting the
sample on serum tray 1 or serum tray 2 positions.

In this way it will be possible to set a specific sensitivity threshold for every different type
of reagent. If adjustment sensitivity is not needed, the instrument works with default
parameters.

In Dispenser menu, see Figure 17, there are A controls to set and modify threshold on
serum tray 1 and B controls to set and modify sensitivity threshold on serum tray 2.

To modify sensitivity threshold for serum tray follow this steps:

1. From combo box m select the method (reagent) that needs threshold adjustment;

2. From combo box n, select sensitivity threshold level for relevant method indicated
at point 1. The available threshold range is [70 —100], with threshold = 100 needle
sensor has the highest sensitivity;

3. From combo box d, select Deeping threshold level in the range [70%-99%].
Percentages is referred to the fu.x frequency, see Figure 19. The default value is
92%. If in your test the level sensor doesn't sense the sample level, sinking deeply
into the test tube, increase the deeping threshold value.

4. Use “Load Threshold” button to activate the new threshold level indicated at point
2. Use Dispenser controls to run preparations and test threshold sensitivity level.
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5. Use “Save Method Threshold” button to save the new threshold level selected from
combo box n for method indicated in combo box m.

6. Use “Save All Methods Threshold” to set every method with sensitivity threshold
level shown in combo box n.

7. Use “All Methods Default Threshold” button to recover all methods with default
threshold sensitivity level. Default sensitivity level is 90 for serum tray 1 and 94 for
serum tray 2.

sample level

\/ \

Figure 18

How to adjust thresholds

When the level sensor doesn't sense correctly the sample in serum tray 1 you have to adjust
the following parameters: Deeping threshold and sensitivity threshold. The first parameter
defines the percentage of maximum frequency fu.. from which the detection starts
(maximum frequency is on needle home position, see Figure 19), sensitivity threshold is
linked with the frequency variation from air to liquid.

If the level sensor fault condition is like in the case 1 of Figure 18 it means that the deeping
threshold value is under the fui» and you need to increase it, see Figure 19. When you
modify deeping threshold move by 5% step units across the range.

If the level sensor fault condition is like in the case 2 of Figure 18 you have to make the
following :
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1.

Rem 1: fu., fuin parameters are connected with the reagent that you are using and have not

Decrease the deeping threshold until the needle goes down in the sample (casel) it
means you have found the fui, frequency. Then, increase the deeping threshold

value fpm, it must be in the range of fy.x and fuin.

After that you have fixed the deeping threshold decrease the sensitivity threshold

(see point 2 page 14)

D

—h
o

fMin

>

0

c

g A sample probe

o

Q

| - I

Ll— |

out the liquid 1 inside the liquid
1:Max ST
f T~ fdeeping Th
DTh L

d0 Liquid interface

Figure 19:

absolute values. You can only estimate fy.xand fui, by test.

Rem 2: Let be THs the sensitivity threshold value, THs depends by reagent type Rx that

you are using: THs(Rx). The level sensor stops the needle when:

(A f1As)>THs(Rx)

To modify sensitivity threshold level for serum tray 2 use B controls, the way to follow are
same exposed for serum tray 1 ( A controls). Deeping threshold are not available for serum
tray 2.

Hospitex Diagnostics
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2 Washing station

A selection buttons
for pumps

B washing
parameters

C washing test

«

47

Calibesion| Eprem | Dispunser Washing Staion |Pumps | Temperstrs | Resder| Care | Bancode| Funefons | Prirter |

Pumps

Ory | Aspir 5| Windee2| Appird B3el | Aspie 3| Waler]

D Washing steps
R S A'““D” |}—’ evalu%ltimf

. Cunvete under fapr. 1 i m

|IJ
S T |

r.'q'murl |23 E r.-.rm.r;_- 23 Il Starl Washing
Wiashing Fillireg Diknier
Isun Cuvata ||;| j
feuvete . [o | Wiazh Filing
[faeh Tyme [Couble |
Exit Save Urdock Aospt ‘
Hoste| = | Mécfn | AH0 AN v

Figure 20 washing station menu

Use washing station menu to check all the hydraulic pumps. In “Pumps” sub menu (A)
there are 10 buttons to select the washing station needles pump, see Figure 20.

A pump check

To switch on one of the pumps:

1.

press one button from A section to choose the pump;
2. press “Pump ON” to activate the pump

To stop the pump, press “Pump OFF” button (it is “Pump ON” toggled button). The
relation between buttons in A (Figure 20) section and washing tower needles is shown in
Figure 21
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A.Sol water 1 B.Sol water 2 Dry

Aspir.1 Aspir.2 Aspir.3 Aspir.4  Aspir.5

m e

Figure 21 washing tower

B washing parameters
To test one washing cycle:
1. select the cuvette to bring under Asprl needle from “N. cuvette number under
Aspir. 1” combo box
2. in “A sol”, “B sol”, “waterl”, “water2” combo boxes set the liquid volume for
washing (remark: the default values are fixed by producer, it is recommended don
not change them)
3. from A section button select the pumps that you want to test
4. press “Start Washing” button to start washing cycle
After this, reaction tray will bring under Aspr 1 needle the selected cuvette and the washing
station moves down with selected pumps opened.

C washing test
Using “Washing” sub menu you can test a washing cuvettes:
1. From “Start Cuvette” combo box select the first cuvette to wash;
2. From “Cuvette N.” combo box select how many cuvettes to wash,;
3. From “Type” combo box select washing type, washing type is shown in Table 1.
4. To start washing press “Wash” button.
Press “Filling” button to fill with water needle hydraulic circuit or to wash needle.
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Washing Description
Type
Neutral Only with H,O
A Solution A sol + H,O
B Solution B sol + H,O
Double A sol + B sol + H,O
Table 1

D washing steps evaluation
“Test” command allows to evaluate each single washing steps
The whole washing cycle can be divided in 6 steps (see Figurel9) :

1. Aspir.1 + A.Sol + Aspir.2

2. Aspir.2 + Water 1 + Aspir.3

3. Aspir.3 + B.Sol + Aspir.4

4. Aspir.4 + Water 2 + Aspir.5

5. Aspir.4 + Water 2 + Aspir.5 + Dry
6. Dry

Steps 1,2,3,4,5 are evaluated by calculating the ABS of remaining coloured drops , left by
washing step

Step 6 is evaluated by calculating the effect of water drops , left by dryer , towards ABS of
a coloured solution

In order to use this procedure you have to :

v Fill position 1 of serum tray 1 with concentrate potassium bichromate (K2Cr207)

v" Fill position 1 of reagent tray with a bottle full of water

v Insert on position 1 of serum tray 2 an empty cup

After automatic procedure results are shown in the following form:

[Test Washing
[Stepi
[Ftap2
[Stapd
[Stapa

[5taps

dsvant| iFLE = |z Il= WCE TR 2054714 = L

An error on results is shown by colouring red the cell with wrong result .
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Moreover form can be saved on file”.bmp” by pressing F1 on keyboard ( optional: user will
be able to input a note in the file name), all files will be saved in “C:\EosBF\File” folder.

2.1 Pumps
Calibralionl Eprom| Dispenser| Washing Station Pumps |Temperalure| Readerl Cans| Barcode| Funclions| Printerl
C
Pumps Well Washing Pump Freezer
ON ON
Exit Save Unlock Reset ‘
4 Start| B &5 Y untitled - Paint B0 @R sazam

Figure 22 pumps menu

Using “Pumps” menu, shown in Figure 22, you can check all the washing well pumps and
refrigerator pump:
1. Press “ON” button (toggle) in “Pumps Well washing” sub menu to turn on all the
well pumps.
2. Press “ON” button (toggle) in “Pump Freezer” sub menu to turn on the refrigerator
pump connected with reagent tray.
Washing well is connected with 3 peristaltic pumps: one to wash needle, the other ones to
get out waste.
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Waste Waste

Figure 23 washing well

2.2 Temperature

Calibration| Eproml Dispenseri Washing Slalionl Pumps Temperature |Readerl Cansl Barcode| Funclionsl Printeri
E Temperature
Factor
7 ~Temperature - -
Saved Adiusted Enviroment
. Digital Level I 0 I Target I 0 I I
A Reaction tray I
Val
temperature controls 4_ < T Temper. o alue
T. MAX T. MIN Auto 2
Test Factor Sinker
Sinker
\ Up 0 Down
-Needle Temperatur .
( _ - D Sinker Test
| Digital Level | (0] | Target | 0
B Needle preheater ™
temperature controls <_< Start Read
| CAuto
\ Up 0 Down ‘ Send ‘ Calibration
Exit Save Unlock ‘ Resst Stop ‘

Figure 24 temperature menu

Using Temperature menu, Figure 24, you can monitor and calibrate temperature levels on
reaction tray and needle arm preheater. “Temperature” sub menu controls reaction tray

temperature. “Needle Temperature” sub menu controls preheater needles arm, see Figure
25.
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Preheater

Figure 25 preheater

A Reaction tray temperature controls

To display actual reaction tray temperature press “T.MAX” button, software will show
temperature digital level in “Digital level” edit box. To calibrate reaction tray temperature
you have to define a digital level Target. To change “Target” level use “Up” button (to
increase) “Down” (to reduce) and “Send” to modify the displayed target value. Actual
“Digital Level” and “Target” values are expressed in digital units and are not physical
degrees (°C).

Note : When environment temperature sensor is set up on equipment (see 1.5)
When user press “Save” button , equipment will also store environment temperature and

Reaction tray temperature target will be automatically modified according to that
environment .During temperature calibration , by pressing F1 on keyboard , environment
temperature , sinker temperature(if present) and adjusted target can be shown .

The automatic correction of target temperature is controlled by a temperature factor
(default: 65 m°C/°C) that makes target decrease when environment temperature increase.
The automatic correction uses a linear model , so, in order to perform good corrections,
it’s strongly recommended to calibrate reaction tray temperature with an
environment temperature from 22°C to 26.5°C .

That’s because the linear model is working good only with small variation (positive or
negative) around a medium point , so it’s recommended to fix this medium point not with
too low temperature and not with too high temperature

Temperature curve

moc ] F 3

3700 Linear

approximation

\

Reaction Tray temperature —
5
wn
o

20 25 30 [°c1
Environment temperature
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Moreover in order to assure a right working of temperature control sinker temperature
must be around 30°C/40°C.

In order to disable reaction tray temperature control by environment temperature ,
command “Clear AD Offset” on “Eprom” menu has to be used.

B Needle preheater temperature controls

To find the target value corresponding at 37,5 °C, fill with water a cuvette and insert inside
a thermometer probe. You have to wait that reaction tray temperature reaches the target
value, after this, control the Celsius degrees on tray with thermometer. If temperature is not
37,5°C you have to modify target value using “Up/Down’ buttons.

When you have found the right target value save it in eeprom memory pressing “Save”
button.

Reaction tray

Figure 26 reaction tray temperature test

Press “Start Read” to monitor actual digital level on preheater and target value. About
calibration you have to follow this procedure:

1. turn on reagent tray refrigerator and wait for a low temperature.

2. Wait for 37,5°C on reaction tray.

3. Using “Dispenser” menu, you have to run a preparation in which needle aspires
400 ul of water from reagent tray and 4 ul from serum tray and dispense it in a
reaction tray cuvette. Repeat this operation 3 times.

Insert inside the last dispensed cuvette a thermometer probe.

For a good preheater target, water should reach 37 °C in 3 minutes
Using “Up” and “Down” buttons, modify target value if is not as point 5
Press “Save” button to save new target value.

Nowk
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Temperature [°C]

37°.

30°]

.....................................

Time

Figure 27 temperature rate

To exit from “Temperature” menu, press “Stop” button.
C Temperature auto calibration

In order to perform this procedure it’s necessary to use tester “Lafayette MAS-345" with
communication serial port RS232 connected with an NTC sensor.

3 ;- O
\ Reaction tray
PC

Fill a cuvette with 500uL of water

Put this cuvette on reaction tray position under photometer mask
Switch tester on Ohm mode

Connect NTC with tester probes

Connect Tester on PC Coml

Push “Auto” on “Temperature” menu

Wait for end of procedure ( it can last from 40 min to 60 min)

[

o
o

=

2 as

YVVVVYVYYVYYV

During procedure, calibration can be stopped by pressing ESC on keyboard , note that in
this case current level and environment temperature will be saved.

Moreover environment temperature and sinker temperature can be shown by pressing F1 on
keyboard and current cuvette temperature is shown on a message.
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If temperature calibration end with no error software will show :

» TEMPERATURE ON CUVETTE + SAVED DIGITAL TARGET

If temperature calibration end with error software will show an error code :

» TEMPERATURE CAN NOT BE CONTROLLED : after first correction
temperature is not reaching for target

» TEMPERATURE CAN NOT REACH PLATEAU : after a correction temperature
doesn’t become stable but keeps on drift

» TEMPERATURE CAN NOT REACH TARGET : after maximum number of
corrections target is not reached

» TEMPERATURE CAN NOT STAND BY ON TARGET: after target is reached
temperature keeps on changing around target

D Sinker test

Sinker efficacy can be controlled with an automatic procedure.

Some temperature cycles are performed on sinker and the rising temperature time is
monitored.

This procedure may last several minutes( from 40 to 60) and it’s recommended to perform

it when equipment has been just switched on.

Procedure can be stopped by pressing ESC on keyboard.

If sinker temperature test end with no error software will show :

> RISING TEMPERATURE SPEED+ LAST TEMPERATURE
If sinker temperature end with error software will show an error code :

» FREEZE ERROR+ LAST TEMPERATURE : sinker can not get cold

» WARM ERROR+ LAST TEMPERATURE : sinker can not get hot

» RISING TEMPERATURE SPEED+ LAST TEMPERATURE : the rising speed is
too low

E Temperature factor
Temperature factor (m°C/°C) is the variation of reaction tray temperature (m°C) according

to a 1°C variation of environment temperature.
The default factory value is 65 m°C/°C
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It’s possible to change temperature factor on software by command on menu temperature

» If command is pressed when text box is cleared , current factor will be shown
» If command is pressed when text box is filled, written factor will be saved on
board

It’s strongly recommended to not change this factor .
This factor may be changed only in some particular cases :

» Special environment

» Special working conditions
» Special equipment configurations
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2.3 Reader

Using “Reader” menu you can check photometer channels and all the filters.

C‘.a.liblmiunl EprumlDispsnsarl Washing StaﬁoanumpslTsmpsralurs F!BadarlCansl Earcode | Fundionsl F'lintarl

Feader

Ged

|Channe| M. |1 j |D.Mé||e M. |1 j |Fi||er |$40 j

Tension ‘ Abg ‘
Fead
|C)"\'\"k“E N. | Giralic ‘ Replacemer

|Channe| 4 | 0| il

|Channe| E] | 0| il Fero

|Channe| 2 | 0| il

|Channe| 1 | o | o Reading | Fasfead

Exil Faue Unlsck Rassd ‘

Figure 28 reader menu

In the “Set” sub menu you have the following input boxes and buttons:

l.
2.

4.

5.

6.

“Channel N.” to select the channel [1 + 4] .

“Cuvette N.” to select the cuvette [1 + 60]. Reaction try will bring the cuvette
aligned with selected channel (point 1).

“Filter” to select the actual reading filter (340 nm, 405 nm, 492 nm, 505 nm, 546
nm, 578 nm, 630 nm, 700 nm).

Select “Tension” button to display reading results in voltage levels (mV) or “Abs”
button to display absorbance reading results

Press “Reading” (toggle mode) button to run reading operation and start monitoring.
Press “Stop” to end reading operation.

If you select “Channel N” = 1 and “Cuvette N.” = 1, after press “Reading” button
(“Reading” toggle»  “Stop”), reaction tray position will be as in Figure 29. For a
coherent reading operation cuvettes must be filled with water. Photometer unit reads 4
cuvettes at the same time, this means that you have to fill cuvette numbers 1, 60, 59, 58, see
Figure 29.

During reading operation channels results will display in “Read” sub menu edit boxes.
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Reaction tray

Im

Optical fibers

Photometer
Photo battery

Figure 29 reading position alignment

If you select “Abs” button, software will display absorbance reading results. Selecting
“Abs” mode, if you press “Zero” button and then “Graphic”, software will open a graphical
display to control photometer channels reading rate, Figure 30.

CaIibration| Eprom| Preparationsl Pumps | Temperature Photometer | Barcodel Special Op.|

I ——

00010
00022
-0.0057
-0.0030
o0z
00167
00180
o000 H
-0.0008
ooz N

g Channel 1

s i Channel 2

00063
-ooos N
-0.0099

0.0005
0.0000
-0.0005
0001
0001E
00021
00027
00010
oois N
ooz N
00067
00083
00113
00145

i Channel 3

i Channel 4

Exit Zero

Unlock Reset

distare| |3 © G 7| Blewes. | fadcb | ®sewc. | Dees. | Bzse. | [mevo Semo. ? | coleganens > | | « s

Figure 30 reading graphical display
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2.3.1 Replacement function

In order to test replacement error effect on photometer performance , an automatic
procedure can be performed.
This procedure needs diluted 1/100 potassium bichromate K2Cr207 (ABS around 1.700)
» Fill bottle on reagent tray position 1 with diluted 1/100 potassium bichromate
» Start procedure with “Replacement” command
» Wait for end procedure
At the end of procedure results are shown in a form :

Dt Emaor

E::j 0000 oA 0000 0 0000
(.00 kil (.00 i) .00 0,000 0000

2 | oo 000 0000 00 0000
(.00 kil (.00 i) .00 0,000 0000

3 | com oA 0000 0 0000
0000 [Tiled 0000 00 0.0 0.000 0000

4| com oA 0000 0 0000
G106 [kl G106 i [ 0.000 0000

5| oo 0 0000 0 000
(06 [kl (06 i) 06 0,000 0000

& | com oA 0000 0 0000
(.00 kil (.00 i) .00 0,000 0000

7| com oA 0000 0 0000
(.00 kil (.00 i) .00 0,000 0000

g | oo 000 0000 00 0000

(.00 kil (.00 i) .00 0.000

g | com oA 0000 0 0000
0000 [Tiled 0000 00 0.0 0.000 0000

10| cooo 0 0000 0 000
G106 [kl G106 i [ 0.000 0000

11| o 0 0000 oA 0000
(06 [kl (06 i) 06 0,000 0000

12| voo oA 0000 0 0000

it oot s [y et P [ M ey, | B unesed <P | i renenoue, | B3 | o | o IEC-ERi

By pressing buttons 1, 2, 3... and so on a graphic of reading can be shown:

Ca]ibra‘liunl EprumlDispsnsellWashing Stalion | F'umpsl Temperahira HBadBrlCansl Earcode | Fundionsl F'rint@rl

imnt] Fraws s o |y e | GEHT b | T v R

1 it 12, e Iy e o
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Each of 12 cuvette are filled with solution and they are read 5 times after moving reaction
tray.

The procedure can estimate:

> Replacement reading error between each reading of a cuvette: if some cuvette
reading are too different the label under Error column becomes red

» Accuracy error between each channel of photometer : if then mean reading of
each channel is too different in comparison with the other the results labels
becomes red

> Drift rate between each reading of a cuvette : if cuvette reading drift is too high
the label under Drift column becomes yellow

Moreover form can be saved on file”.bmp” by pressing F1 on keyboard ( optional: user will
be able to input a note in the file name), all files will be saved in “C:\EosBF\File” folder.

2.3.2 Photometer adjustment

In order to realize a photometer adjustment it is necessary that the photometric calibration
has been executed first as described before.

Photometer check is as follows:
1. Ensure that photometric calibration is OK, then read the voltage level,

8. At 340 nm wavelength the average voltage level must be in the range of [400 +
1000] mV;

9. Maximum variance for each channel from average energy level must be + 20%;

10. For all the other filters, maximum energy level must be under 4100 mV, consider
that 5000 mV energy level is the photometer saturation;

To change channel energy levels :

= Open instrument on lateral side, below photometer unit there are 4 screw
for gain trimming, Figure 32 .
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» Select the channel out of range and turn the screw to adjust the gain so
that channel voltage level will be in the optimal range (for this operation
you have to run photometer reading with filled cuvette and control
channels monitor), Figure 31.

Trimmer gain

Figure 31 trimming

Photo battery

Reaction tray

Ch1 screw hole

Ch4 screw hole

connectors x
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2.4 Barcode

I:nibmimlEpmml I:Ilspnmnrl'-\'nsl'mg E‘laﬂnn.l Purrgs Tannparadine Rﬁnd’nrll:nm Barcoda |Fum:hm2 Frlnl:arl

Bareeds )
=1
Hairs BaeCiodo Slaps Home BCode Slapa rlPang)
=] 500 On
Serum Ofiset Faager Ofiset
Serum controls =S hao
| it
'1:""2'3 ."1?; L —_— General control
! SR —Jpputtons
R Tray
eagent controls SermCheck Fagentheck
Sample
Serum Calibrabe | Fieagenl Calibrats | Tray
'pam (710 pamﬁn |?aa Home
oA 45 {OneC =7 | s |
{0¥-On 3 O = Ciefault
) / PDisplay window
Time parameters Home
Exit Save Cifset EarCode Unlack Fased
L& - — Y Mompmiirer | F RO QU ene

Figure 33 barcode menu

Figure 33 shows Barcode calibration menu. In right side, you have some general buttons:

1. “On” button to start barcode reading.

2. “Off” button to stop barcode reading.

3. “Reagent Tray” button to move one position in reagent tray.

4. “Serum Tray” button to move one position in serum tray.

5. “Home Tray” button to recover reagent and serum tray home positions.
Reference label is on reagent tray, before barcode reader. With empty reagent tray, if you
press “On” button barcode reads reference label and a message with the read value should
appears (reference label value is “00007). If the message doesn’t appear, it means that
barcode has some reading problems and you have to adjust its physical position, see Figure
34:

Hospitex Diagnostics 33



SERVICE MANUAL ver 2.2

Reference label

R . .
eagent reading window "0000"

Home positions

Barcode reader

radial offs :e,t"

/ Home Barcode ‘steps

offsets fgr' feagent and
serum4fays

Figure 34 barcode reader

To calibrate barcode, open lateral and front cover.

Barcode calibration procedure:

1. Insert offsets values (steps) in “Home Barcode Steps” edit boxes (Figure 33) to have
windows reading position aligned with barcode reader, see Figure 34. Then, press
“Home Barcode” button to test the new offsets: reagent and serum trays will move
them self to bring reading windows in front of barcode. Repeat this operation to find

the best offsets, thus press “Save” button.

2. “Serum Offset” and “Reagent Offset” are steps distances to have sample and
reagent first positions in front of barcode reader, see Figure 35. To test offsets, first
insert tube and bottle in their relevant position with barcode label, then press
“Offsets” button: reagent tray will bring the bottle in reading position. If you have
chosen a good offset a message will appear to display the read code, then press
“OK” message button. The same operation is for serum tray. Repeat this operation

to find the best offsets, thus press “Save” button.
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Reading windows

Barcode reader

Figure 35 offsets calibration

3. Tray speed edit box: you can select tray speed in the range [190 — 90] rpm, the
default values 1s 150 rpm, see Figure 33.

4. Time parameters: “Back-On”, “On-Off” and “Off-On” values, to calculate them

press “Reagent Calibrate” button for reagent tray and “Serum Calibrate” for serum
tray.
A fully automatic procedure will start to compute time parameters. It’s necessary to
have serum tube and reagent bottle with calibration code. Calibration code is
defined in Main program: press “Functions” button, then open “Barcode” menu,
here you can edit or modify calibration code. Physical meaning of time parameters:

i First position | Second position

Ton-off+ Tosr-on = K reading time | reading time

TBa ck-On
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TBack-On: time to wait first label in reading position from starting point
TOn-Off: time to read one label

TOff-On: delay for the next reading
If you change some computed values, remember that TOn-Off and TOff-On sum

must be a constant

5. Insert some labelled bottles in reagent tray, then press “ReagentCheck” button for a
complete barcode scan. In Display window “Reag” will appear scan results, thus
control them with physical dispositions. If the test is not OK, repeated reagent
calibration as previous point 4 or modify time parameters. Otherwise press “Save”

button.

6. Insert some labelled tubes in serum tray, then press “SerumCheck” button for a
complete barcode scan. In Display window “Ser” will appear scan results, thus
control them with physical dispositions. If the test is not OK, repeated serum
calibration at previous point 4 or modify time parameters. Otherwise press “Save”

button.

2.5 Functions

Ca.libra1iun| Eprom | Dispens@r| Washing Sta.ﬁon|Pumps| Tempera.lur9|Haa.dsr| Cans| Earcods FurlCﬁOrl~’>|Frint@r|

Special O,

Slress

Siress Fandom |

Dilune

Language

haliar

Languaged

English

German

Send | Heanme

Needle

Up Down, li

Wiater |

Chireze Old ‘

Mew

‘Cow_kr

rReasticn Temparahr

Tarnp.0

Tarnp.1

I5E
Enakled Diigabled

Temp.2

Temp.#

Filling | Calibr. ‘ Sarmpla

Wazhing

Exil

Fave

Unlock Rased ‘

Use “Functions” menu

» To select interface language in “Language” sub menu.

Figure 36 functions menu

» To pilot ISE module in “ISE” sub menu.
» To move dilutor in “Dilute” sub menu.

» To set start up temperature in “Reaction Temperature” sub menu

Hospitex Diagnostics
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» To perform stress procedure in “Special Op.” sub menu
» To set cover type of equipment in “Cover.” sub menu

2.5.1 Testing Tubes with Dilutor

Using Dilute menu on “Functions” menu It’s possible to test heater Teflon tubes and needle
volumes.

C;uibrmiunl Eprom | Dispsnserl ‘Whashing Stalion | F'umpslTsmpsralurs | Hsadsr|Cans| Earcode Funstions | F'rint@rl
Special Op. Dilne
Stress Siress Randem ‘ \p Doy Testing
Send | Heme Needle Wabar | Tubes
Lamguags Coner
hialian English Chimesa | Old ‘ New ‘
Languaged Geman ‘
rReastien Temparakire ISE
Tarnp.0 Tarnp.1 ‘ Enakled Disabled
Temp.2 Temp.3 Filling | C:aliber. | Sampla Wazhing
Exil Fave Unlock, Rasal ‘

> Needle Test

* Perform filling on “Washing Station” menu until hydraulic is
completely filled

* On submenu “Dilute” select “Down” and input 450 on text box ,
select “Needle” and press “Send”

» Verify that water column is nearly outside needle.

= If not, needle has not right volume

* Press “Home”

Ay

Preheater

> Heater Teflon hydraulic Test
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* Perform filling on “Washing Station” menu until hydraulic is
completely filled

* On submenu “Dilute” select “Down” and input 1900 on text box ,
select “Needle” and press “Send”

= Select “Water”, select “Up” and press ”Send”

= Select “Needle”, select “Down” and press ”Send”

» Selezionare NEEDLE, selezionare DOWN e premere SEND.

= Verify that water column is nearly outside heater.

= If not, heater Teflon hydraulic has not right volume

* Press “Home”

| ==

Preheater

Hospitex Diagnostics 38



SERVICE MANUAL ver 2.2

2.6 Printer

You can edit your printing format using Printer menu, see Figure 37. Before to enable
printer option, install your printer on PC instrument. In default option, printer is not
enabled.

After printer general enable, you can add logo to your format by “Image” selection and a
printing header by “Header” function.

Common printing functions are available in Options area.

In patient data you can select different features.

Calibralionl Eprom| Dispenser| Washing Stalion| Pumps| Tempera1ure| Reader| Cans| Barcode| Functions Printer |
G ~Setap Pt Patient Data
eneral enable < Pimer Enabled | [ame Enabled
Print List Patient Enabled Surname Enabled
Image Disabled I'K\ge Enabled
Header Disabled | [Departement Enabled
Select Clear PreView ‘ Note Enabled
Imay mage
Hospitex (Code Enablad
Options
Category Enabled
Center Left Right
Justity Justity Justity M
Exit ‘ Save ‘ Unlock Reset ‘
4 start| B B Y untitled - Pairt 20 OB ssam

Figure 37 printer menu
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3 PUMP SUBSTITUTION

To replace one of the peristaltic pumps on the side of instrument pull out the pump head
and unscrew the two tubes, see the below figure:

Figure 38: Peristaltic pump

Note: do not intertwine the lateral tubes when you reinsert the pump.
4 AD lines

Equipment main board has 4 AD lines :

1. Reaction Tray temperature............coovveiiiiiiinieienninnenns.. P42
2. Needle Heater temperature..............covvviuieninnennnnnn. P43

3. Environment temperature..................cooevviiiennnnn. P44

4. Sinker temperature. .........o.oeveieiniennnnnnn. P45

Hospitex Diagnostics 40



SERVICE MANUAL

ver 2.2

Lines 1 and 2 are used to control temperature , that’s because they have a gain(around

10) that makes reading very accurate.

Lines 3 and 4 are used just to monitor temperature(environment and sinker) , so they

have no gain. In order to have good reading on these lines it’s necessary to calculate

offset
>

V V.V V V VY

. Software uses an automatic procedure to evaluate offset on line 3 and 4

Be sure that sensor is connected on P44
Be sure that sensor is connected on P45

Switch on equipment

Use Service program on menu “Temperature”

Push “TMAX”’button

Press F1 on keyboard (environment and sinker temperature will appear)

Disconnect sensor on P44 \and wait fi
becomes zero
Connect sensor on P44 again and wait tq
starting from zero
Disconnect sensor on P45 and
Zero

Connect sensor on P45 again and \wait tq

starting from zero

Ca.librsﬂiunl EprumlDispsnsar ‘Washing Stalion | Pumps \Temparal

ire |Fisadsr| Cansl Ezrcode Funcﬁonsl F'rintell

Temparalure

Saved Adwsted Ermiramant

| Diggital Letwe| |

Start Aead
L il

Deawn

| Digital Lewel | i | Target | i | |
" Walua
T. MAX ‘ T.MIN ‘ s ;r Termper Facior
Sinkar
L il Dewn ‘ Serd
Meedle Temperabre
Target

‘ Serd ‘

Fane Unloek Rl

Fhop ‘
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br environment temperature monitor

mperature monitor reaches real value

sinker temperature monitor becomes

mperature monitor reaches real value
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Notes :

» Reaction tray temperature control according to environment temperature is

disabled if this procedure is not properly performed .
» In order to clear current offsets use “Clear AD Offset” button on “Eprom”

menu

4.1 Hidden Keys

» ESC : Reaction tray temperature auto calibration and sinker test can be suddenly

stop , by pressing ESC key ( see 1.3.7 section ) . Note that during auto calibration
current level and environment temperature will be saved.

» F1 : During reaction tray temperature auto calibration and manual calibration ,
environment and sinker test can be shown by pressing F1 key ( see 1.3.7 section).

» F11 : Service software allows user to monitor equipment working time by
pressing F11 key on each menu

Calibration | Eprom | Dispansar| Washing Stakion | Pumnps| Temparabura | Readr | Cans | Barcoda | Funciions | Printer|

r__________________________________________________________________|
Chooze Calibration
Meedle Calibratien or Samples 1 Tray

Previaus | Iesd

Selecion Mot | Commmnand Secion =
— [
3 Fiight

Working Time BHaur 21Min. 305ern.

H Ok | Send

Exil Java Unlock RAasal ‘

et Cama | My A e | 60T ke | o] e ke | e e 1 | I f«dme -

» F12 : Service software allows user to “reset & start again program” time by

pressing F12 key on each menu . This function is very important to unlock software
any time it’s necessary.
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