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2.Witrox list of parts

- Witrox instrument

- AC/DC travel adapter

- USB power cable for PC (1.5 m)

- PT1000 sensor (4W,ClassA, 1.9x40mm, 5 m cable)

- Loligo USB memory stick with WitroxView software for Windows XP/Vista/7/8
- Plastic suitcase (345x285x122 mm)

- User manual

NB Please note, that an oxygen sensor is NOT included
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3.Software installation

PC requirements:

CPU Duo core 2,4 GHz or similar
RAM 4 GB

Monitor 1024 x 768

USB port 1

Bluetooth port 1

If your PC has no build-in BlueTooth 2.0 then a Bluetooth dongle is required

Insert the Loligo USB memory stick into an USB port and wait until you see the following
screen. If the screen does not appear click the file WitroxView Installer.exe on the memory
stick.

”
WinZip Self-Extractor - WitroxView Installer.exe ‘

@ IUnzipping Witrox\iew ver. 1.0.0 by Loligo Systems : Setl.!p

Cancel

Unzipping mib 100 .cab

E

- P B
ETCE

YWelcome to the WitroxView Installer

Pleaze follow the instructions on screen. Do not turm off the computer until the

ingtallation iz complete. p

<< Back I Mext > i [ LCancel ]
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Click Next to start installation of WitroxView.

fE = B
G I

Destination Directory
Select the primary installation directon.

Al zoftveare will be installed in the following location(z]. To install software into a
different location(z), click the Browse button and select another directory.

Diirectory For Witras i
|C:\F'rogmm Files peBE)WitroodView, | [ Browse.

Diirectory for Mational Instrurments praducts
|C:\F‘rogmm Files feB6)\National Instruments' | ’ Browse.

[ <¢ Back ]i- Mest »» ] [ LCancel

Select destination directory for WitroxView and for the National Instruments driver and then
press Next.

F T r hl
T e

License Agreement
Y'ou must accept the licensze(z) dizplayed below to proceed.

NATIONAL INSTRUMENTS SOFTWARE LICENSE AGREEMENTé

INSTALLATION NOTICE: THIS IS A CONTRACT. BEFORE YOU DOWNLOAD THE SOFTWARE
AMDIOR COMPLETE THE INSTALLATION PROCESS, CAREFULLY READ THIS AGREEMENT. BY
DOWMNLOADING THE SOFTWARE AND/OR CLICKING THE APFPLICABLE BUTTON TO
COMPLETE THE INSTALLATION PROCESS, YOU CONSENT TO THE TERMS OF THIS
AGREEMEMNT AND YOU AGREE TO BE BOUND BY THIS AGREEMENT. IF YOU DO NOT WISH TO
BECOME A PARTY TO THIS AGREEMENT AND BE BOUND BY ALL OF ITS TERMS AND
CONDITIONS, CLICK THE APPROPRIATE BUTTON TO CANCEL THE INSTALLATION PROCESS,
DO MOT INSTALL OR USE THE SOFTWARE, AND RETURN THE SOFTWARE WITHIN THIRTY
(30) DAY'S OF RECEIPT OF THE SOFTWARE (WITH ALL ACCOMPANYING WRITTEM MATERIALS,
ALOMNG WITH THEIR COMTAINERS) TO THE PLACE YOU OBTAINED THEM. ALL RETURNS
SHALL BE SUBJECT TO MNI'S THEN CURRENT RETURN POLICY.

accept the License Aoreement ;

() | do not accept the License Agreement.

<¢ Back “ Mest »> I ’ Cancel
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Accept the License Agreement, please select "I accept the License Agreement(s)” and then
press Next.

License Agreement
“'ou must accept the licensels] dizplayed below to proceed.

LICENSE AGREEMENT

BEFORE YOU CLICK ON THE ACCEPT BUTTON AT THE END OF THIS
DOCUMENT. CAREFULLY READ ALIL THE TEEMS AND CONDITIONS OF
THIS AGREEMENT. BY CLICKING ON THE ACCEPT BUTTON, YOU ARE
CONSENTING TO BE BOUND BY AND ARE BECOMING A PARTY TO THIS
AGREEMENT. IF YOU DO NOT AGREE TO ALL OF THE TERMS OF THIS
AGREEMENT. CLICK THE "DO NOT ACCEPT" BUTTON AND DO NOT
DOWNLOAD AND/OR USE THIS INTELLECTUAL PROPERTY.

Readers of this document are requested to submit to Interchangeable Virtual Instruments,
Inc. ("Licensor"), with their comments, notification of any relevant patent rights or other
intellectual property rights of which thev may be aware which might be infringed by any

use of this intellectual property, software, or specification (the "Intellectual Property"). as .

@i accept the License Agreement ;

() | dovnot accept the License Agreement,

[ <¢ Back ][ Mest »» I [ LCancel

Accept the License Agreement, please select "I accept the License Agreement(s)” and then
press Next.

Start Installation
Review the following summary before continuing.

Adding or Changing
» wiitnosiew Files
o MIAVISA 5.0

Run Time Support

Click the Mext buttan ta begin installation. Click the Back button to change the installation settings.

SaveFile... ] [ <¢ Back ][ Mest »» i [
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Click Next.

G )

Installation Complete

The installer has finished updating your system.

«Back || Mew» | Einish

Click Finish. When installation is complete, please restart your computer.

www.loligosystems.com

Page 6 of 21



4.Instrument set up

Connect the Witrox instrument to the power adapter by using the Micro-USB cable on the
backside of the instrument (1). Connect the power adapter to a wall outlet.

Connect the Pt1000 temperature probe to the TEMP input (2). Connect the chemical optical
oxygen sensors to the SMA connectors (3-6).

www.loligosystems.com

Page 7 of 21



Push the Power button, the power LED will turn green. The LINK LED will flash blue. As soon as
the Witrox instrument is connected to the PC the LINK LED will stop flashing. If an error occurs
while connected the ERROR LED will turn red.

Press the Windows Start button and choose Devices. An overview of the connected devices is
listed.

(] = el
Ji_ ) |#: v Control Panel » Hardware and Sound » Devices and Printers « [ 42 | [ Search Devices and Printers o
i
Add a device Add a printer = - @
1
4 Devices
i’ i
Dell ZOU?FP Generic USB Mass USB Receiver
(Analog) Bluetooth Radio Storage Device
4 Printers and Faxes
- -
H A\Y H ”
Please click on the “Add a device” button.

() [P Addsdevice

Select a device to add to this computer

Windows will continue to lock for new devices and display them here,

_ CT-CLIENT13 i Erik Jessen
Bluetooth b Bluetooth
g Laptop computer r;z_j Phone
== Witrox
! Bluetooth
- Other

What if Windews doesn't find my device?

e
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Click on the Witrox instrument, then click Next.

@ [F Add a device
Select a pairing option

2 Create a pairing code for me
The device has a keypad.

| & Enter the device's pairing code Witroe
The device comes with a pairing code, :
Check for one on the device or in the device manual.

= Pair without using a code
This type of device, such as a mouse, does not require a
secure connection,

How can I tell if my device has a pairing code?

Please choose “Enter the device 's pairing code” when necessary, then click Next.

x

@ [F Add a device

Enter the pairing code for the device

This will verify that you are connecting to the correct device,

0

The code is either displayed on your device or in the information that
came with the device,

Witrox

What if I can't find the device pairing code?

E Mext ]’ Cancel]

Enter a 0 (zero) in the pairing field, then click Next. The WITROX driver will now be installed.
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@ [ Add a device

This device has been successfully added to this computer

Windows is now checking for drivers and will install them if

necessary. You may need to wait for this to finish before your device ou
is ready to use,
To verify if this device finished installing properly, lock for it in
Devices and Printers,
Witrox

The instrument is now ready to be used in WitroxView. If using several Witrox instrument, the
pairing code is always zero.
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5.Sensors

The Witrox instrument is for use with the following mini sensors manufactured by PreSens,
Germany:

Flow-through mini sensor

The flow-through oxygen mini sensor (FTC-PSt3) is a miniaturized fiber optic chemical sensor
integrated in a T-shape flow through cell. The flow-through cell is connected to the Witrox by a
polymer optical fiber (POF) with 2 mm diameter as a light guide. A glass tube with 2mm inner
diameter (4mm outer diameter) is coated with oxygen sensor at its inner wall. The volume for
liquid inside the FTC cell is about 100 (£10) microliter. The standard T-shape flow cell can be
easily connected via Luer-Lock adapters to external tubings. Liquids (like water, blood, etc.)
can be pumped through the cell. This type of oxygen sensor has excellent long-term stability.

Dipping probe mini sensor

This dipping probe oxygen mini sensor, consists of a polymer optical fiber (POF) with a
polished distal tip which is coated with a planar oxygen-sensitive foil. The end of the polymer

www.loligosystems.com

Page 11 of 21



optical fiber is covered with a high-grade steel tube, to protect both the sensor material and
the POF. The cable has an outer diameter of 2.8 mm. The inner diameter of the POF is 2.0
mm. The steel tube has an outer diameter of 4 mm. Usually, the fiber is coated with an optical
isolated sensor material in order to exclude ambient light from the fiber tip and to increase
chemical resistance especially against oily samples as well as to reduce bio-fouling on the
sensor membrane. This type of oxygen sensor has an excellent long-term stability.

Sensor spot mini sensor

Fiber optic probe

Sensor foil
on inside wall
of container

Optical
transmit
and receive —
signals to

analyzer : Adhesive

Container wall

Sensor spots are tiny (2 or 5 mm) planar oxygen mini sensors immobilized onto either
polyester or glass supports. The latter is autoclavable. The sensor spots are glued inside
chambers, flasks or disposables with translucent and non-fluorescent walls (e.g. glass,
polyester, acrylic etc.). Then oxygen measurements can be done in a non-invasive and non-
destructive way from outside and through the wall of your vessel.

With silicone glue the sensor spots can be glued inside chambers, flasks, disposables, etc.

To use the sensor spots a fiber optic instrument and an external fiber cable (light guide) is
required. The tip of the fiber cable delivers (blue) light to the backside of the sensor spot
though the wall (and transparent glue). The front side of the sensor spot is in contact with the
media (liquid or gas), e.g. the light is not passing through the media.

There are two ways of fixing the (external) fiber cable over the centre of the (internal) sensor
spot:

1) A bare tip fiber cable (0X11150) is fixed with a special chamber (holder), or run through a
Radiometer/Cameron dummy electrode adapter (CH10470) for fiber optic oxygen sensing in
Radiometer/Cameron electrode chambers, cuvettes etc.

2) A fiber cable with a threaded SMA connector at the tip (OX11160) is screwed onto a fitting
sitting on a velcro band adapter for curved chamber walls (0X11170) or planar walls
(0X11180).
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6.USER GUIDE

To enjoy all functions in WitroxView it is necessary that the PC user has
administrator status.

PC requirements:

CPU Duo core 2,4 GHz or similar
RAM 4 GB

Monitor 1024 x 768

USB port 1

Bluetooth port 1

. If your PC has no build-in BlueTooth 2.0 then a Bluetooth dongle is required

Start WitroxView from the start menu in Windows. It might take a few seconds to load the
program initially. Watch the Windows task bar. After the program is loaded it will show the
Connect screen.

File Devices Log p

To close WitroxView, choose File>Exit or click the red X in the upper right corner.

To see the version number of WitroxView click Help>About.

| www.loligosystems.com
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Connect

In the Connect screen an user can establish a connection between the PC and up to seven
Witrox instruments.

To establish a connection between the PC and a Witrox instrument, turn ON the Witrox
instrument, then choose the assigned COM port for the Witrox instrument and then click on the
corresponding Connect button

As soon as a connection is established the software will identify the instrument and if it is a
Witrox 1 or a Witrox 4 instrument it will show the serial number and the MAC adress.

It is also possible to scan the PC ports for all connected instruments. To do this turn all
instruments ON and then click on the Automatic detection button. This feature will take several
seconds, depending on the number of instruments.

We recommend pressing the Automatic detection button the first time you
connect a Witrox

It is possible to add labels to each Witrox instrument to help identify it. After connecting your
Witrox instrument(s), please proceed to sensor calibration. Click Devices—>Calibrate.

\ www.loligosystems.com
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Calibration

For each sensor connected a 2-point calibration is needed to convert sensor phase[°] values
into oxygen units.

B WitroxView el @ |«
File Devices Graphs Help
Device Channel
Fishlab 1 v Channel 1 v|
SETTINGS
Moving average Temperature input  Temperature [*C] Salinity [36a]
-none- w| WITROX  w 415,00 g 0,000
DATA
Amplitude [r.L.] Phasze [7] Temperature [°C] Oygen [%6air sat]
[10s02 | [26,79 | [2410 | a6.8 |

Phase [r.U.]

TWO-POINT CALIBRATION

[D.]2imesadwa) / [uoigesnies snes; ] uabixg

Phase [*] Temperature [*C] Oxygen [eair sat]
Lock LO 358,00 | %hs00 | [o.0 |
Phase [*] Temperature [*C] Oxygen [%eair sat]
Lock HI E“Z?,OO | 5I1|15_00 | |100_0 | T RN R IR S EEE R R TR =0
12:41:40 12:41:50 12:42:00 12:42:10 12:42:20 12:42:30 12:42:40

Time

On the device list in the upper left corner a list of all connected instruments is shown. On the
channel list in the upper right corner a list of all channels for the selected device is shown.

The moving average function can be used to smoothen out oxygen values. Please note that the
phase[°] signal will always be shown as raw values.

Since the sensor phase[°] signal is temperature dependent, every oxygen channel must be
paired to a temperature input for the software to compensate oxygen values in real-time.
Either choose the Witrox temperature channel as temperature input or choose User input and
enter the sample temperature value in the temperature field. The entered temperature value
will be used for the compensation.

If measuring in salt water please enter the salinity of the water sample in the salinity field. The
oxygen solubility is dependent on salinity but by entering the salinity of the water samples the
software will calculate the correct oxygen content values (mg/L, mmol and mL/L). The
solubility is calculated from Green & Carrit (1967). J. Mar. Biol. 25; 140-147.

The amplitude value is an indication of how much light is transmitted back to the Witrox
reciever from the sensor and thus the performamnce of the sensor, i.e. if the this value gets
too low the sensors need to be replaced.

The software will use measured phase[°] and temperature values to calculate %air saturation
values based on the 2-point calibration values.

Each oxygen channel has to be calibrated in order for the software to convert sensor phase

values into different oxygen values compensated for temperature, salinity and barometric
pressure.

J " www.loligosystems.com
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Standard two-point calibration procedure

1. Prepare a mixed air-equilibrated water sample. This can be achieved by purging
atmospheric air into sample water, e.g. with an air pump and air stone.

2. Prepare an oxygen free water sample. This can be achieved by purging nitrogen
gas into sample water or by dissolving approximately 10 grams of Na,SOs in 500
mL of distilled water.

3. Place the tip of the oxygen probe in the mixed air-equilibrated water sample.
Place the tip of the temperature probe in the same water sample.

4, Wait for the phase and temperature readings to stabilize.

o D T 0 T I |
1234:09  12:34:29  12:34:49 123509 12:3%:29  12:35:49 123600
Time

Then press the LOCK HI button. Now the current phase and temperature values
are saved and used as 100% air saturation calibration point.

5. Place the tip of the oxygen probe in the oxygen free water sample. Place the tip
of the temperature probe in the same water sample.

6. Wait for the phase and temperature readings to stabilize.

an ' 0 I 0 I |
123215 123235 123255  12:33:15  12:3335 123355 123405
Time

Then press the LOCK LO button. Now the current phase and temperature values
are saved and used as 0% air saturation calibration point.

6. Rinse the oxygen and temperature probes with distilled water.

Your WITROX channel is now calibrated. Repeat step 3-6 for every WITROX channel for every
WITROX instrument.

Once all sensors have been calibrated, click Graphs to view data in real time.
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Graphs

Via the Graphs screen you can monitor and log data from all connected Witrox instruments.

& WitroxView =R
File Devices Graphs Log Help
Device Barometric pressure [hPa] Oxygen Unit
Fishlab 1 hd ﬁ 1013,0 % air saturation v

Temperature [°C]

597 B 90-
80
Onygen CH1 _ 10 §
() i
s |2 o g
= 50 g,
b w
- o
E 40 g
w o
= =3
30- 2

20-]
10

L B e B L L Y B
13:07:29  13:07:34  13:07:39 130744 13:07:49 13:07:54 13:0759  13:08:04  13:08:09  13:08:14 130819 13:08:4 13:08:30
Time

-0

Click “Device"” to see a list of all connected instruments. Use the barometric pressure field to
compensate for changes in barometric pressure and allow the software to calculate oxygen
partial pressure in kPa or Torr, and oxygen content values in mg/L, mmol and mL/L.

Oxygen units can be chosen from the list (Oxygen unit).

NB Please note, that WitroxView is not yet logging data to a file.

Choose Log—>Start to start logging data. Choose a file name and path:.

(W Enter the name of the the WITROX View data file @
Savein: [ Desktop - QO

Recent Places

Libraries Erik Jessen  Computer Network Hyperterm

Desktop
|
e
Libraries TEMP
Computer
@
Network
File name 04042013 b - 0K
Saveashpe: | Excel compatible fie (*bd) | | cancel |
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Logging

While logging data WitroxView remains in the Graphs screen and the oxygen unit cannot be
changed. Neither can the calibration screen be accessed. The barometric pressure [hPa] can
always be changed.

Temperature [°C]

Bz

Oxygen CH1

Cram—

90 -
80—
70—
60-]
50—

40-

Temperature [*C]

30—
20—
10+

0 prrooos O
13:14:04 13:15:24 13:15:44 13:16:04

Time

I R
13:15:04

IR
13:16:24

& WitroxView o] @ =]
File Graphs Log Help
Device Barometric pressure [hPa] Omygen Unit
Fishlab 1 hd g 1013,0 % air saturation A 4

[uoieinges ne o] uabixg

)
12:17:04

e
13:16:44

To stop logging click Log—>Stop.
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7.Safety Information

Power adapter
Only the original manufacturer’s power adapter (LPS) and accessories should be used.

Incompatible accessories can damage and endanger the user and the device.

Special skills and responsibilities of the user
The device and sensors can only be used by qualified personnel.
The device and sensors have been designed only for use in laboratories.

It is therefore assumed that the users will, from their professional training and experience, be
aware of the necessary safety precautions, such as the correct handling of chemicals, personal,
protective equipment or statutory accident prevention regulations.

www.loligosystems.com

Page 19 of 21



8.Appendix

Compatible oxygen sensor

Flow through, dipping probe & sensor spots

(Oxygen channels 1 [ 4
Temperaiure sensor (included) Pt1000 Class (B 1/3 DIN) +- 0.15C
Temperature channels 1
Power supply &V
Power consumption max. 2 5W
Environmental conditions Operating temperature = 0°0 50°C
Power adapter 100-240V AC in; 5V DC out
Communication interface Bluetooth 2.0
Protection class (with/without connections) IP64/ IP30
Certified CE
Dimensions [mm] 190 x 135 x 60
Weight [g] 1130 [ 1250
'Windows version XP, Vista, WIN7, WINE
'Warm up time 5 min
Oxygen unit 9% oxygen saturation, % air saturation, kPa, Tormr, mg/L, mmol or ml'L.
0 — 100 % oxygen saturation
0 — 475 % air saturation
Measurement range L
0— 750 Torr
0— 45 mg'L
0 — 1400 pmol
0— 45 mllL
0.03 % oxygen
Limit of detection 0.15 %: air saturation
15ppb
+0.01 % O2 at 0.21 % 02
+0.19% 02 at20.9 % 02
+0.1 hPa at2 hPa
. + 1 hPa at 207 hPa
AEIL +0.14 ymol at 2.83 pmol
+ 1.4 pmol at 283.1 pmol
+(.0475 % air saturation at 1 % air safuration
+ 0.475 % air saturation at 100 % air saturation
+049% 02 at20.9% 02
+0.05% 02 at0.2% 02
Accuracy + 2 % air saturafion at 100 % air saturation
+ .25 9% air saturation at 1 % air saturation
Drift at 0 % oxygen < 0.03 % O2 within 30 days
(sampling interval 1 min) = 0.15 % air saturation within 30 days
Temperaiurg measuring range 0-50%C
. < B s&c. (gas)
Response time (To0) < 40 sec. (liquid)
+ (0.5 % air saturation
+0.105 % 02
Pracisi +1.05 hPa
recision £ 1.5 pmol
+(0.105 % 02
+0.05 mg/'L
Compatibility Aqueous soluiions, ethanol, methanol
Mo cross-sensitivity with pH1-14
C0O2, H2s, 502
lonic species
(Cross-sensitivity fo Organic solvents, such as acetone, toluene, chloroform or methylene chioride
Chlorine gas

Sterilization procedures

Ethylene oxide (EtO)
Steam sterilization
Gamma irradiation

(dark room, 20°C +- 5°C)

Cleaning procedures 3% H202
Cleaning in place (CIP, & % NaOH, 90 °C, 194 *F)
Acidic agents (HCI, H2504), max. 4 -5 %
Calibration Two-point calibration in oxygen-free environment
(nitrogen, sodium sulfite) and air-saturated environment
Storage Stability 2 years
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9.Concluding Remarks

Dear customer,
With this manual, we hope to provide you with an introduction to work with the Witrox.

This manual does not claim to be complete. We are endeavored to improve and supplement
this version.

We are looking forward to your critical review and to any suggestions you may have.

You can find the latest version at www.loligosystems.com Support/User manuals.

With best regards,
Your Support Team:
Loligo® Systems

Niels Pedersens Allé 2
8830 Tjele, Denmark
Phone +45 89 99 25 45
Fax +45 89 99 25 99

mail@loligosystems.com
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