Manual of Electrolyte Analyzer CBS

Preface

Honored customers, welcome to choose the product of our company----CBS
series Electrolyte Analyzer. CBS Electrolyte Analyzer is a powerful tool designed
to help you quickly, accurately and efficiently conduct basic electrolyte testing in
the convenience of your own laboratory. In order that our product becomes a
good help to your work, please read the following content:

1. Please read the instruction carefully before you use the instrument.

2. Cooperate with our technical assistant who install and explain, have a good
command of the operation and maintenance overall.

3. The instrument must be in charged of the professional to uphold and take notes,
cooperate with the sale-service of our company.

4. This instruction could apply with other instruments of CBS series.

5. Please order the consumptions and fittings one month in advance (see the additional
chart if you want to know the kinds of consumption. prices and fittings condition), be
sure not to use consumptions of other companies, some of the chemistry
components will quicken damage the instrument and sensor, then it will loss a lot.-

EC| REP

NAME: SUNGO CERTIFICATION COMPANY LIMITED
ADD: RM101,MAPLE HOUSE,118 HIGH STREET,PURLEY,LONDON,ENGLAND
TEL/FAX:+44/20 3608 6516
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Important Information!

1. This manual contains the user must comply with the warnings and safety information

2. This analyzer should only apply to the manual described field, and manual detailed
descript the prerequisite of the application, operation, and safety.

3. If the operation not follow the regulation of operation or not comply with the

necessary conditions and gumranece thd shelf lifd ané | d s ,

safety responsibilities (protection of the instrument may be damaged). CBS series

electrolyte analyzer, you must keep in mind the following points:
1) Analyzer shall be debugging recognized by installation engineers before use.
2) Check the accessories with instrument whether match instrument model.
3) Do not place liquids or infusion bags placed on the equipment.
4) Analyzer sterilization (sterilization), make sure avoid being damaged.
5) Avoid direct sunlight to prevent analyzer overheating.
6) The analyzer must be earthing rightly.
7)The working environment is clean, dry, good dust prevention, moistureproof,
explosion-proof, waterproof, anti-electromagnetic wave, anti-static.
8) Composite biosensor module has biological contamination which can not be apart and
thrown away, to prevent biological hazards.
9) Electrode box part of the existence of biological contamination, when replace the
electrode, be careful to avoid biological contaminants in the electrode to cause harm.
4. Instrument only can be operated by qualified person who comply with the necessary
knowledge and conditions.
5. The instrument for IVD medical devices.
6. The devices in the operating principles and analysis accuracy depends not only on the
norms of operation and function but also affected by outside factors deviate from the
quality control range, therefore, the test results of the analyzer for further analysis must
be examined carefully by inspectors.
7. The adjustment of the instrument, opening the lid to maintain and connect the power
cord can only be done by qualified inspectors.
8. If the instr
ument malfunction, instrument maintenance can only be done by the manufacturer or
qualified engineer.
1) There is high voltage inside instrument, be careful electric shock when maintenance.
2) Operation should wear the clothing of good anti-corrosion experiments.
3) The surface of the analyzer may have a biological hazardous material contamination,
good protection.
4) Keep the reagents and equipment separated after the analyzer is out of service.
5) In transportation, take care to carry the packed equipment gently, to prevent the liquid
spill and leakage.
6) The storage shoul avoid high humid environment (relative humidity <70%).
7) Do not discarded the instrument casually and deal with the scrapped instrument as
per relevant provisions.
8). Reagent packs existence of biological contamination due to waste liquid so after use
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should be promptly destroyed, in order to avoid the biological hazards.

9. Recommend regular cleaning and disinfection of the instrument, the instrument can be

used dish detergent to wipe clean and can be used to disinfect 84 disinfectant.

10. As the instrument is a plastic shell, non-flammable liquid placed next to the
instrument, such as alcohol, in order to avoid the instrument fails to produce

spontaneous combustion danger.

11. Reagent packs, pump tubes and all spare parts of the analyzer can only be provided

or checked by the manufacturer or agency.

12. Dual double-throw power switch the power supply is disconnected, can quickly
realize the power off.

Explanation of Symbols
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Caution, risk of electric shock~

Careful, danger+

Biological hazards+

Be careful, Handle+



Manual of Electrolyte Analyzer CBS

Contents

Chapter 1 Principle of Measurement ...........cccooeeeviiieennns 1-4
Chapter 2 Structure of Instrument ... 5-9
Chapter 3 Installation..........ccoovivviiiiiiiiiii e, 10-27
Chapter 4 Sample Test ..., 28-33
Chapter 5 Operation and Quality Control ...................... 34-38
Chapter 6 Instrument Programming.......ccccceeevevveeiineeeennnns 39-45
Chapter 7 Instrument ServiCe.........cccccviiiiiiiiiiiiiinnnnnn. 46-50
Chapter 8 Service Manual........cccoviiiiiiiiiiie, 51-64
Appendix A Operating Parameters ........ccccoeeveeeiiiiennnne, 65
Appendix B Program flow chart ........ccccoiiiiiiiiinnn. 66

Appendix C Correlation factor worksheet master .......... 67



Manual of Electrolyte Analyzer CBS

Chapter 1 Principle of Measurement

The Principle of Electrode

CBS series Electrolyte Analyzer is a sophisticated medical instrument that uses the ion
Selective Electrode measurement principle to precisely determine electrolyte values.
Although the technology itself is quite complicated, understanding how the instrument
performs sampling analysis is relatively simple. Basically, the analyzer compares an

unknown value against a known value to compute

Socalled: the Aselectived in Aion selective
the special ion. For example: the Sodium Electrode is sensitive to the Sodium ion in
solution, it will insensitive to other ion. So on the analogy of this, it will measure the
various ion activity of the same sample if compose the electrode.

An ion-selective membrane undergoes a specific reaction with the type of electrolyte
contained in the sample. The membrane is an ion exchanger, reacting to the electrical
change of the ion causing a change in the membrane potential, or measuring voltage,
which is built up in the film between the sample and the membrane. A galvanic
measuring chain within the electrode determines the difference between the two
potential values on either side of the membrane.

Model Test Parameter Calculation Parameters
CBS30electrolyte analyzer Ka Naa CI /
(BS- 3 electrolyte analyzer Ka Naa CI /
CBS40electrolyte analyzer Ka Nda Cl'a caa pH nCa TCa
(BS-4 electrolyte analyzer Ka Naa cl'a cda pH nCa TCa
CBS50electrolyte analyzer Ka Naa Cl'a C&a pH TCO nCa TCa AG
(BS-5 electrolyte analyzer Ka Naa Cl'a C&a pH TCO nCa TCa AG

The Principle of Method

1)The measurement principle of CBS series Electrolyte Analyzer is based on the
Nernst ion on selective electrode, the relationship between measured ion activity and
electrode potential, the Nernst equation applies:

E=EC+(RT/nF) In ax eeeéééééeeée. .. (1)

E=the measured electric potential
EC=the standard electric potential
R=the general gas constant (8.314J/K.mol)
T=temperature273+$¢eC
n=the charge of measured ion
F=Faraday constant (96487C/mol)
ax=activity of the ion measured

When the experimental condition and the ionic strength of the sample is constant,
equation (1) can be simplified to:

el

t

eC
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E=A+Bl na eéeéeée. ééecéé
A=Intercept
B=slope
The Nernst shows us, the ion concentration is calculated on the basis of the ion activity.
The total number of ions in the solution affects the correlation. The ion selective
electrodes do not measure the ion concentration but the activity of the ions concerned.
Thisactivi ty is a criterion of the ionés ability to

binds a proportion of its energy.
2) Measurement of TCO.:
Use the pressure measuring method .
According to equation
PV=cvRT
P 1 The gas pressure in the reaction tank ,
V1 The reaction tank internal volume ,
¢ 1 The concentration in the sample ,
v i The volume of the sample to be drawn ,
R T The gas constant 0.082 ,
T 1 Ambient temperature .

Each measurement from the liquid volume in certain circumstances, from the

analysis’ P® c , that cavity release of CO, gas pressure is proportional to the CO;
concentration in the sample .

Reagents

Special reagents pack for Electrolyte Analyzer containing the following reagents

lon species Std A Std B Cleanser Ref React.ion Std CO-
Solution
K*  mmol/l 4.0 16.0 1.2x103
Na* mmol/l 140.0 35.0
Cl- mmolll 125.0 41.0 1.2x103
Ca?* mmol/l 0.9 1.5
pH 7.4 6.8 7.4 55
Additive Germicide Germicide Germicide Germicide Germicide Germicide
Storage Room Room Room Room Room Room
temperature temperature | temperature | temperature | temperature | temperature | temperature
Date of expiration | 24 months 24 months 24 months 24 months 24 months 24 months
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Calibrate Calibrate
Na*t Kt Clt | Na*ft K*t CI-
atri ! at i’ ! Calibrate &
Clean tube. test Test CO; Test CO;
Ca?*1 pH. | Ca?* 1 pH.
Capacity 300 ml 100 ml 160 ml 100 ml 120 ml 5mli*4

Stand Package of CBS-50/5 Electrolyte Analyzer

Description Spec Unit Qt Date of
P P y expiration
Multi-Biosensor Module 2 Pcs/box Box 1 1 year
Reagent Pack 1040ml Pack 1 2 years
Control 3*5%2m| Box 1 2 years
Calibrator 3*4*2ml Box 1 2 years
Control TCO> 2*5*2m| Box 1 2 years
Calibrator TCO. 2*4*2ml Box 1 2 years
EZ-Cleaner 0.13*2+10ml Box 1 1 year
Pump tube / Pc 1 6 months
Printer paper 57mm*50m Roll 2 y
Technical specification
Serum
Detection Range . Resolution
Parameters Precision (cv)
mmol/L mmol/L~
cr 15.0° 200.0 O01. 0% 0.1
Caz* 0.10° 6.00 d1 . 5% 0.01




Manual of Electrolyte Analyzer CBS

Urine

5.0 70.0
TCO:2 v 3.0% 0.01
Note : CBS-30/3 contains K*e Na‘e Cl-.
CBS-40/4 contains K*¢ Na*e Cle Ca? ¢ pH.
CBS-50/5 contains K*¢ Na*e Cle Ca? ¢ pH,TCO2.
Detection Range . Resolution
Parameters Precision (cv)
mmol/L " mmol/L”
Na* 130.0-260.0 6.0% 0.1
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Chapter 2 Structure of Instrument

This instruction is based on the example of CBS-50 and CBS-5
electrolyte analyzer:
Please read this chapter carefully before installing the CBS Electrolyte Analyzer!

Must pay special attention to the safety of the operator and the instrument operation
during the use of instruments

Pay attention to the followings:

1. The instrument should be far away from places where liquid is easy to splash, for
example, pool etc.

2.Don6t wipe the instrument wusing alcohol or
3. Be careful handling samples and sampling devices, wearing qualified protective
gloves to avoid hand contacting with the sample. In case of sample contacts with skin,
wash immediately with plenty of water and disinfectant.

4. Handling electrolyte analyzer special reagents shall comply with the relevant
provisions of the health administration department.

2.1 CBS-50 Electrolyte Analyzer (Appearance)
The following pictures to CBS-50 as an example.

ammo
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Electrode Box

Calibration '\ = = i Sample Probe
Pack : '

Rotary Valve



Manual of Electrolyte Analyzer CBS

CBS-5 Electrolyte Analyzer (Appearance)

14:34:37

Electrode Box

Calibration

SampleProbe
Pack
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CBS-50/5 electrolyte analyzer is an automated medical instrument controlled by
microcomputer chip to measure electrolyte ions potassium, sodium, chloride, calcium ,pH
(pH is used to calibrate calcium ion, not as a human pH result) and TCO3 in serum, and
electrolyte ions potassium, sodium, chloride in the urine. CBS series electrolyte analyzer
consists of a microprocessor, detection systems, display and printer ect. All operations are
available by using the display YES and NO keys on the keyboard of instrument.
Human-Computer interface consists of the mainboard, keypad, printer, display, sample

probe, bio-sensor and the control part.

2.2 CBS Electrolyte Analyzer major components

The internal parts of CBS-50/5 Electrolyte Analyzer contain sample probe, pump,
rotary valve , electrode box and stirrer.

Open the frontdoor,t h e r e 0 lineernab pgattsgliquid sensor in the upper part of the
electrode box. The Bio-Sensor module of Electrolyte Analyzer consists of Na*, K*, CI,
Ca?*, pH and reference electrode, the installation place of module is labeled. Pump is
used to transfer various liquid in the instrument. Rotary valve is controlled to draw
different liquid by changing liquid circuit. The sample probe is behind the sample door.
The waste liquid reagent pack adopts against-counter current technology to ensure that
the waste liquid does not leak. The stirrer is the reaction chamber of CO, when testing .

Inner thermal printer can print out measured values and calibration values with 16
arrays on heat-sensitive paper. | t simple arﬁ quick, without placing paper.

E‘_"l

CBS-50 Electrolyte Analyzer
ID: 90 Serum

18.08.20 17:02 Normal Range
K : 1.63 mmol/L ( 3.5-5.5

Na :279.4 mmol/L ( 136-145
el +120.1 mmol/L ( 96-108

e

)

)
)1
5

'C: 0.46 mmol/L (1.04-1.35) ¢
rlrf‘g 0.64 mmol/L (1.05-1.3%) 4
TCa: 1.29 mmol/L (2.10-2.70)
TCO2: 30 g1 mmol/L (11.6-30.5) %
pH : 8.29

.

There are nameplate, power interface, COM, RS232 (A) and RS232 (B) on the back
shell Electrolyte Analyzer. The nameplate shows Instrument No., voltage and power etc.

Note:

COM: The program upgrade interface

RS232(A): Bar code interface

RS232(B): Data output interface

The data transport protocol of Data output interface(RS232(B)):
Baud rate: 9600 No parity bit Data bit: 8  Stop bit: 1
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Electrolyte Analyzer
SN:BEG30007

Instrument Nameplate

wd B&E Bio-technology
MADE IN CHINA

Power Interface

Data output interface

Bar Code interface

Data output interface

Congratulate you have understand the basic structure of the instrument, you're ready
to install.
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Chapter 3 Installation

3.1 Choosing a location for the Electrolyte Analyzer CBS

Location is important for trouble-free operation of your analyzer. Before you begin
setup, choose a site that is convenient for your sampling needs and meets the following
physical requirements of the unit:

Open the power, wait a moment, when seeing the interface below, start to operate the
machine

Operation
R @ [
Calibration Pr[ming AUTO Test
]
Change MBM Change pack Change ID
b
. -
* )
See result Clean C0o2 Cal
Away from direct sunlight.
Room temperature between 10-3 0 ¢ C, the best working temperat
15-3 0 e C. |l tds better haveratamy. air conditioner in t

Maximum relative humidity of 70%.
Ample room to allow air to circulate freely around the unit.
Away from strong electromagnetic fields, such as those created by electric motors and
X-ray equipment.
Away from explosive gases or vapors.
The power should adapt 50HZ, ACl110~220V, itods
supply or use UPS.
3.2 Preparation
Put the analyzer on the table, Please assure enough space for operation space,
better with the convenient connection of power supply. Carefully check whether there
is any defect on or miss of analyzer & various accessories, including: manual,
warranty card, certificate, pump tube, the power wire, MBM (Electrode), print paper,
Calibration Pack, cleanser, QC, Calibrator etc, also require the tissue, sample cup.
3.3 Installation
After installation preparation ,then install to follow the procedure below :
3.3.1 Pump tube installation
Open the front door of the analyzer ,see an uninstalled pump tube on the pump
holder( picture 1); Take down the right connector of the pump tube (picture 2);Then, make
the tube around the pump head (picture 3);Draw the right connector of tube and make it
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connect with the top right opening (picture 4);
Note : in pump tube installation preragedss ,the

| k|
it

Picture 1 Picture 2 Picture 3 Picture 4

3.3.2 MBM (electrode) installation
1.open the MBM box

Index finger put under the box

thumb pressing the button on the box
cover

Pulling the front cover out

1 a
2.Take out the MBM(electrode) from the package , and put it in the MBM box, label
outwards please.
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Vote B AT c e

T, .- e

BAE BoAachneiogy Go LId MBM gap downwards

3Push forward the MBgM bben whenMBBaboX cl osed wel

Note : Once the MBM(electrode) is installed ,please keep it in into the unit until it is
expired to avoid the pollution.

3.3.3 Reagent pack installation

1.Take out the reagents pack from the package ,and ensure the reagent pack labeled
model is same as the analyzer model.

bration Pack for CBS-500
ﬁ.f‘h.'.. Used for Electrolyte Analyzer

CcBS-600
Standard A: Vol. 470mL
Na+ 1

40.0 mmol/L
K+ 4.0m
cl- 125.0 mmol/L
Ca2+ 0.9mmol/L.

PH 74
Standard B: Vol. 180mL
Na+ 36.0 mmol/L.
K+ 16.0 mmol/L
Cl-  41.0 mmoliL
Ca2+ 1.6mmol/L
68
Flush Solution: Vol. 230mL
Reaction Solution:Vol. 160mL.
Refer Solution: Vol.260ml
KCL 1.2mollL.
_PH : 56
B TCO2 Cllibllﬂo:: zlml.'l =
) Notes:Used only for in vitro-diagnostics -
mm sage:For Electrolyte Analyzer CBS-500.

i Specification:Pls refer the manual of Electrolyte
> g Analyzer CBS-500
22MAR2020 B&E Bio-technology Co.,Ltd.

~ ADD:No.11 Jiesisi Road, Laishan District, Yantsi, 284034 China
Tel:86-535-6718181 Fax:86-635-6718080
NAME: SUNGO CERTIFICATION COMPANY LIMITED
ADD: RM101,MAPLE HOUSE, 118 HIGH

STREET,PURLEY,LONDON, ENGLAND
TELIFAX:+44/20 3608 6516

3. Remove the red protective cap and keep it .
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Remove the red cap

3.The positioning post at the connectors of pack aim at the location hole of the
rubber block of analyzer .

location hole

positioning post

4.Push the reagent pack slowly and forcibly into the analyzer . When the front of
positioning post and rubber block at the same level ,then the reagent pack installation
finished .

The front of positioning
post and rubber block at

the same level
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Note: Once the red protective caps of the pack are removed ,please keep it into the
unit until it is expired to avoid the pollution.

3.4 Installation and removing of sample tray
For the instrument cbs-5, the sample tray and the instrument need to be assembled

and connected thisisy: Take out the disk and put it at the interfacey First insert the two

limit rods of the disc into the two reserved slots on the instrument, pick up the quick plug,
and rotate the convex position of the plug to the right above, align the limit groove at the

instrument connectort insert it with slight force; "Click" means that the two are connected,;
., the two are connected;

Note: Pick up the plug instead of the connecting line at the backt Align the
protrusions and limit grooves of the two before inserting theme avoid damaging the
pins inside the plugt After power on if the disk does not acte it means that the two

are not connected well
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If you want to remove the sample tray, hold the front end of the quick connector
by hand and gently separate the connector from the instrument along the back

of the connector.

3.5 Running
1.Plug into the power plug and ensure the power ground connection well .
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2.0pen the power switch ,and after the self-checking process, analyzer will enter the
starting up interface.

&
Calibration

Change MBI

@

£

result

Set the starting site of sample tray, input the right valve in fiTray First Setd and press
fiYESQ

Set the starting site of bar code, input the right valve in Bar Code Valveq and press 0YESQ
the following visual fHoledand fCodeo.

For CBS-50,n0 set the starting site of sample tray and bar code, back flOperationa

3.PressifPrimingd observe the liquid flowing in the reference tube and A'° B,C tube in
proper sequence . Repeat the priming process ,until the four tubes are full with liquid
completely .Normally two times priming is ok.
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From outside

to inside are

A) By Ctube

4.PressiChange MBMQ Activating the MBM(The new MBM need to be activated)i the
screen display ,then go on the MBM activation for 900 seconds;

Change MBM

Na: [ ] 885

pH:

After MBM activation , analyzer will go on calibrating automatically

Calibration ‘

Result:
2 Start 7
ol :]% 116
Gl r—j
Ca: 1lj;' In Calibrating...
pH: \ 4
YES NO Return

After calibration ,it will display the result:
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| Calibration |
Result:
K: |61.51 ‘ Start
Na: 163.71
Cl: |-62.38
Ca:
R Calibration Finished. OK
pH: |60.11

YES NO Return

CBS-30/3 only display K, Na, CI.
Note: If the slope range is in the normal range . Then , the electrode has passed the
calibration
Normal sloperangeE K :3506 70
Na: 3506 70
Cl:-806 -35
Ca: 150 50
pH: 350 70
Displayfi O Kt&hows the calibration passed
| f point out calibration not pdaisCsadd,brpalte asned tcohoo
calibrate again .
Note: Press Return ,can switch in different interface.
Choose the aCO, CaL o(only for CBS 50,5), it will display:

Put the CO- calibrator under the probel Press YES;
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The pressure will go up from 820 then keep stable (stable value > 900) , if lower , it will
affect the calibration result .

Then , put the CO; calibrator into the probe for the 2nd calibration, and in the end , The
twice COz calibration pressure Value should be better to closer .

the calibration result :

For CBS-5, put the CO; calibrator in the Hole 1 of sample tray, and sample probe can
draw the CO; calibrator for the 2nd calibration automatically.

Note:The CO;calibration will be pass once the result in the normal range.

CO2 normal range : 5.0/ 60.0

OK = Calibration passed.If not ok please calibrate again

Note: The machine could works in 7 days continuously without turn off once the
CO: calibration passed. press fiNoo0 to skip the CO; calibration procedure once the
machine awaked from sleeping .Or you could also do the CO; calibration in the 7
days. But 7 days later , The calibration procedure must be taken.

The calibration result of lon calibration and CO; calibrationcanbep r i nt Brcht i n

Set & fCaLResulto ,
The procedures as below:

Press the Button @ enter Main Menu

Print set Sample/QC Operation
Maintenance Program Service

Ready

Choose fPrint Setq it will display:
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[ Print Set ‘

- _

CaL Result

Last Result @

Press Last Resultl It will print the sample report for the last time;
Press CaL Resultl It will print the calibration result;
Press Printer On/Printer OFFI Setup the Printer ON and OFF.

5.The calibration passed , then it can operate the sample test

If CBS-50 ,Press the Button @ ,and the interface fReadyow i | | returon to fi Read

‘ CBS Touch Demo

Print set Sample/QC Operation
Maintenance Program Service
Ready

B&E Bio-Technology Co.,Ltd

Open the sample injector in Ready condition , the screen will show:

Sample Test
Resuit:
Sample 1D: 90
Sample Kind: Serum
YES NO Returr
Put the sample in Probe, and press AYESO
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} Sample Test

Result:

K Sample 1D: 90

Na Sample Kind: Serum
L
i 52
Lal - — R
. \Samrr' Testing

pll

02 YES NO Return

After the Analyzing , the screen will show the test result ,and the printer will print out the

result.

Sample Test
Result:

K: |1.63 molt Sample ID: 90

Na: 2794 moll.  Sample Kind: Serum

Cl: [120.1 mol/L
(Ca: 0.46 mol/L
ez A8 mov [ Test Finished
ICa: 11.30 mol/L |

B 3830mo|/7L” ¥
(02: 30,91 mol/L YES NO Return

!”fm“j:'« 'Aqm. " '(n;l
K : 4.23 mmol/L ¢ 3.5-5.5 )
Na :142.3 mmol/L ( 136-145 )

Cl 1.7 ([ 956-108

If want to test next sample, raise up the sample injector directly and start the sample test ;
I f not test again , then return to fiReady 0.
For CBS-5 include the two test-ways: manual and auto;

If the sample tray is not work, firstly in the interface fProgramq press fBar Sam Set do
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select the fiSamp Press YESQ and in the interface fOperationg press MAUTO Testqit
will display directly , put the sample into probe and press fStarta

l Sample Test

Hole
Sample ID:
Sample Kind:
Code:

Please put the probe
into the sample click
YES =

If the sample tray is OK, put samples in the sample tray, press the FAUTO Testq it will
display:

i

FRF

In the fini hole numodand fAlest numq input the testing numbers, and press fiYESoOto the
following , in this interface , press fiChange ID qit will change the id of results:

Press fStartg the machine will test the samples automatically.
Note: If the instrument does not operate in two hours ,it will be in a dormant state,

press the Button to wake it up.
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3.6 ACCESSORIES Replacement
3.6.1 Print Paper replacement

The printer indicator light indicates that the print paper is sufficient, when the light is
flashing you will need to replace the print paper by the following stepsk
1.Press the printer panel raised the lid opening button with the thumb down (with a triangle
on the button marked underlined)

Lid opening button

2. Grasped the index finger cocked back lift gate panel, open the front cover of the printer,
remove the paper roll runs out of paper shortage or surplus of the roll

Black Roller

3.The thermal paper roll in the direction shown into the mill, pull out the paper side, the
front cover, indicator light OK



