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SYMBOLS USED IN THIS DOCUMENT

s2acau “us  fea= Us¢, M Disregarding this information
could increase the risk of damage to the equipment, the risk

. of personal injuries, and influence your user experience.
This information facilitates the

use of the instrument and contributes to its optimal
performance.

DDsts¢,” s~ o a= Us¢,” is available on the internet
or from your Elveflow representative.
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By disregarding the document, the user might be exposed

to dangerous situations and the instrument can undergo
permanent damage.

Elveflow cannot be held responsible for any damage
related to the incorrect use of the instruments.
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The ¢ ;. UiSEEHIS 8y=3iyinSi allows controlling output pressure from -900 mbar to 8000 mbar (5 different pressure
ranges available) in up to 4 independent channels. It uses a gas input pressure (positive or negative) to precisely
control the output delivered pressure. Up to 4 sensor connections are available. A feedback loop can be
implemented between a sensor and the controller.

gsSxSiin issy22SzRIiiysk:

The OB1 must be used in a clean and dry environment with up to 80% relative humidity and in a ventilated room. Do
not use the instrument in connection with substances that may emit toxic or corrosive fumes, such as acids or alkalis.
The OB1 can't be used with pure oxygen or in any other fire-risk situation. It must be used exclusively with
non-explosive, neutral, dry, dust- and oil-free, and particle-filtered gases.
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Before setting up your OB1, please check the package contents to ensure you received all the items below.
Each package includes the following:
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In addition to the above items, you may have received a starter kit. If it is the case, please refer to Section 9 for
details.

DSVS83E i 20EEZ7 (3528
Please report any defects or missing items O(3B(Z y>S 2y>3B of your order
receipt.

Create a ticket
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DEARTLEN  PRESSURE CONTROLLER
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You find the following elements at the front of the OB1 (Fig 1):
- The Power button

- The LCD screen that displays basic information

- One to four pressure channels

The OB1 can accommodate 1 to 4 independent pressure channels. Each channel consists of a sensor connection slot
and a pressure outlet. Each pressure range, i.e each output of the OB1, are color coded and marked differently to
facilitate their identification (Fig 2).
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You will find the following elements on the back of the OB1 (Fig 3):
e The label that provides essential information, such as the device's serial number. This reference is required
when contacting technical support.
e 2 TTL connections (triggers):
e Input trigger: for signals sent to the OB1 from other devices.
e Output trigger: for signals sent by the OB1 to other devices.
o  These two functions can be reached and used in the ESI sequencer. For more information, refer to
the ESI User Guide.
e Inlets for connecting the pressure and vacuum sources.
o  Please note that these inlets use secure push-in connections.
e The USB connection with a green LED light
e Power supply connection: the OB1 requires a 24 DC input voltage, 1,5 A. The instrument will only work
correctly with the correct voltage.

1 aN# L €5 #TN NULjUONcH
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For pressure source and vacuum source (if applicable), you may have some Elveflow’s equipment. In that case,
please refer to the dedicated user guides. You can find them on the Elveflow support center.

If you are using different pump equipment, please refer to the manufacturer's instructions.

Alternatively, you can connect your OB1 to a gas cylinder (e.g. CO2, Nitrogen) or a local compressed air network.

For a general overview of all these cases, please refer to Fig 8.
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To ensure safety conditions are taken and maintained anytime using gas cylinders (e.g. CO2,

Nitrogen), S1y%S 3BS ¢ 1. YH3ISH# OBSI Zy3 (= HES =R 0SZ3Mi3S 3BS lyye OBSIS 3BS ¢ 1. (A We
also advise to OnyES 3BS Zi£ 6y3inS iV3Si SieB SUUSH2S23 to avoid excess gas consumption or gas
concentration built-up in the experiment room, as a small intrinsic leak occurs within the normal
operation of the OB1, even when switched off.

ONgELN YNULONONcz

The OB1 positive pressure channels require having a pressure source that meets and maintains the following
specifications:
e dry and non-corrosive (use an air drier, please refer to ISO 8573-1, cl. 3 for detailed information)
e no risk of fire and explosion (no oxygen)
e dust, oil-free and particle-filtered gases. We recommend filtering particles of 5 ym and larger.
e output pressure between 1.5 and 10 bar. Do not connect the instrument to a pressure source greater than 10
bar.

The pressure source should be ON at a pressure value at least 0.5 bar above the OB1 channel top range anytime the
OB1 is used. For example, for a 2000 mbar pressure channel, the pressure source should deliver at least 2.5 bar,
with a sufficient air flow rate depending on your application.

AEKLILJO YNULJ@NONcEs

Dual OB1 channels can be used with positive and negative (vacuum) pressure (i.e. -900 to 1000 mbar and -900 to

6000 mbar channels).

e Regarding the positive pressure range (i.e. 0 to 1000 mbar, O to 6000 mbar), follow the recommendations for
positive channels found in the “Pressure requirements” section above.

e Regarding negative (vacuum) pressure, using a vacuum pump with the lowest possible vacuum value is
recommended since the vacuum pump defines the vacuum pressure range of the OB1. For instance, if the
ultimate vacuum value delivered by the vacuum pump is -600 mbar, the OB1 dual channel (-900 to 1000
mbar) would be limited by this value, i.e., the possible reachable values would be -600 to 1000 mbar.

- 24 pCEHENE+Oc
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Before starting the proper installation of the OB1 and its connection to the pressure and vacuum sources, we advise
to place the dedicated plugs (Fig 5) to the push-in channel outlets of the OB1 (Fig 4).
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Condensed water and particles shorten the life of the OB1 pressure controller, cause significant maintenance costs,
and may result in loss of accuracy. The most effective way to eliminate condensed water and particles is to install an
air dryer and filter in between the pressure source and the OB1 pressure controller. UBS il RiUSH £#ByHIR 6S
2YHZ3SR 0Si3Gimir 6038 3BS Rl UiHZ 13 3BS oy3iye 1R 3BS ARS iilyd y¥ 3BS 61U 3y01iRE 3BS ¢ ;.m =BS6# 3BS
1iiyd y= 3BS RiuSh 3y yiitsz3 (3 ayliisodnt (Fig 6).
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Using 6 mm OD pneumatic tubing, connect the pressure and vacuum pump to the push-in pressure and vacuum
inlets indicated by “pressure inlet” and “vacuum inlet” at the rear of the OB1 device (Fig 3).

13030 Yyiyd 3BS (Ziyi213lyx Yyl SioB (1S3 1R Ry Zy3 (23SU0BIZZS 3BS 30y (Z1S3F y3BSUOES
3BS (Z£3iH2SE3 2(2B36S Ri2iZSR
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e To connect the tubing to the push-in connection, simply insert the tube.
To disconnect the tubing, ensure that the pressure and vacuum sources are turned off, and
the tubing is purged to the atmospheric pressure, then press the gray ring and pull the
tubing (Fig 7).

FZ_mnyd 3y RESYZES05 ¢ 5. UHEBELS E33=ZE

&2 1BS Sy2UlSEESR Il (=9 (is2S20Si 3y 8y=3S63 3BS il RiUSl as explained in the above section (Fig 6). The
connections of your OB1 to the pressure and vacuum (if applicable) sources should look as illustrated on Fig 8.

Vacuum Pump

F(Z_m alSAERIS BISK 1ZRO16HHS BONHST AyRii6SE 6y>3S63lys UyRAIONIISE 3y 12 ¢ 5.
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Connect the instrument to the computer using the USB cable.
The USB connection is located on the back of the device.

L0 inea cceamisn - ExN, Teus sLuver NAMEA KED sLUEr TEON aLjuuers,
M0Seys HZ W Ohiti 206lyeHiRiBE / Microfluidics innovation center. All rights reserved.

2 eenoe 10



https://support.elveflow.com/support/home
https://support.elveflow.com/support/tickets/new

r

USER GUIDE

Next, plug the power adapter into the instrument (“24 V DC” marking), and
connect the adapter to an electric socket (country-specific plug adapters provided).

Your OB1 is now ready to be switched on.

11 gELjY - -4 #€ #TN Kap gEStAEN

To install the software on your computer, you can either use the provided USB key or download the ESI software
through the Elveflow Website.

You will find the software description and operation details in the ESI guide under the .zip archive downloaded with
the software or on the support portal.

To add an OB1 to the software, click on ADD INSTRUMENT (Fig 9.a).

In the New Instrument window, select the Instrument type and name it. You can use letters from A to Z (upper or
lower cases), numbers from O to 9, and underscores. The instrument name should not contain any space.

LY - B
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The configuration of your OB1 Mk4 will be automatically detected.
Click OK, and your new instrument will appear in the main window (Fig 10.a).
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To access the OB1 settings tab, click on the button on the left of the OB1 name (Fig 10.a). To open the OB1 control
panel, click on the button with the arrow (Fig 10.b).

If you want to remove your OB1 from the devices list, click the “delete” red button in the ESI OB1 settings tab (Fig
10.c).

- 24 KEIQYE+Bc @ $TN Kap sES+AEN

Now that the OB1 pressure controller is added to the software, turn on the pressure and vacuum sources.
For best performance, Imy® 3BS ¢ ;. 3y oila HO IZR £3160NS Vyi 13 nSi43 . 2(3H3SE before starting an
experiment.

° should be calibrated with

° are designed to work with vacuum and
pressure and, therefore, require

e To calibrate the instrument,

Open the instrument settings window from the main window (Fig 11.a) and select the calibration tab (see Fig 11.b).
Adjust the pressure range used in the calibration if a specific configuration is required (Fig 11.c). Press “Start
Calibration” (Fig 11.d). This process takes a few minutes and begins with the calibration of channels 1 and 2, then
proceeds to the calibration of channels 3 and 4.
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Once the calibration is completed and successful, a window pops up (Fig 11.e). The push-in plugs can now be
removed, as shown in Fig 12. Press on the fitting ring as you pull the plug in the opposite direction. If you simply try
to remove the plug without pressing the fitting ring, the teeth will engage, and you will not be able to extract the
plug.

We recommend when the OB1 controller is to
protect the device from dust and particles.
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EBSI HEZ 1 Ruin ¢ ;. BUISEEHIS 1ZR OisHHEH
e Start the ESI software before the vacuum pump and stop the vacuum pump before closing
the software. When the software does not run, dual regulators are fully open to the
vacuum side, which may result in backflow.
e A slight vacuum pressure around O mbar is intrinsic to dual regulators.

- =4 UYNgELIYN KEc3YEr [d #TN Kap sES+aEN

Open the OB1 interface from the main window (Fig 13.a). You can set a pressure by writing the pressure directly on
the interface (Fig 13.b).
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For more information, please refer to the ESI User Guide which provides a detailed description of all the OB1
software settings.

L. TEN KESN

Your OB1 is now ready. We advise starting with a simple and easy microfluidic setup to master the installation steps.
The setup can be incrementally complexified and adapted to your own application.

The pressure controller pressurizes a reservoir containing the liquid to flow (Fig 14). This action generates a pressure
differential between the inlet and the outlet, so the liquid is moved smoothly and quasi-instantly into the fluidic path.
Thus, controlling the input gas pressure of the tank allows controlling the liquid that flows out of the tank.

R e 14
!’r'.'lf"'_t'
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An experimental use case scenario is presented in this section. The experimental setup comprises an OB1, a
reservoir, a MFS flow sensor and a waste tank. This flow experiment is only an example to give you installation
advice.

For this experiment, you will need the following elements:

e 10B1

e 1 MFS flow sensor

e 1 reservoir filled with water

e Tubings (4 mm OD - 2.7 mm ID tubing for air pressure connections, and 1/16” OD tubing for liquids)
Some additional accessories included in the starter pack (see Section 9)

e A waste reservoir

o A computer equipped with the Elveflow Smart Interface (ESI).

We will guide you through the different steps for the connections of the different elements.

ocsEM $TN EcHUIEKZHEA GRNYE $€ £TN - -4 ELj#IN4S

Each OB1 pressure/vacuum outlet should be equipped at all times with a filter to prevent the accidental flow of
liquids in the instruments (backflows).

Figure 15 illustrates our recommended filter installation. The filter can be connected in either direction - its
orientation is not important.
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0B1 Pneumatic tubing 4mm OD, 2.4 mm ID

(side view|

« to reservoirs

0B1 push-in fitting Female Luer Thread to Barb, Hydrophobic filter, 0,2pm

fernale Luer lock / male Luer lock Male Luer Integral Lock Ring to Barb,
for 4mm OD tubing for 332" (2.4 mm] ID Tubing emale Luer lock / male Luer loc

for 3/32" (2.4 mm) 1D Tubing

F(Z__mnyd Jy(z3im 3BS 1x§E0isteyd ENSSIE Sy 3BS ¢ 5. YHNISHE

To install the tubing to a push-in fitting, simply insert the 4 mm OD pneumatic tubing into the mouth of the fitting.
<ECCNKF TN YNENYAEWE
Use the following fittings to connect the reservoirs to your microfluidic setup:

e 1/4-28 fitting + ferrule for 1/16" OD tubing.
e 1/4-28 fitting to Barb 3/32".
Figure 16 illustrates our recommended reservoir installation. Please refer to the user guide for pressurized reservoirs

for the specific instructions on connecting the Elveflow reservoirs.
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TO THE FLOW SENSOR

174 = 28 fiat-bottom fitting
and ferrule for 1F16"
O tubing con
reservoir to the flow sensor

TO THE 0B1

e check the connections of the different fittings and
tight them correctly.

e feel free to adjust the fitting's tightness using Teflon
thread seal tape to avoid pressure or liquid leaks.

We recommend placing the OB1 above the reservoirs as illustrated in Fig 17. This way, it will prevent liquids flowing
to the OB1 controller and be a second safety measure (on top of the back flow filter).

PRESSURE
{+ VACLUILIM)
SOURCE

(2 m¢ ;. QUSEEHIS oy>3iyinSi oy=sSo3SR 3y 3BS LISEEHIS BIZR O16HH2T AyHioSE 1ZR 3y 3BS f{CHIR (SASIOYtn
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To connect an MFS flow sensor to the OB1, use the supplied sensor cable and plug it into the sensor receiver port
above an OB1 pressure outlet on one side and to the flow sensor on the other side. Check the orientation of the port
compared to the pins of the cable to ease the connection.

As soon as a digital sensor is physically connected, the OB1 screen will instantly start displaying the values of the
connected sensor.

Y cipmegon 1]
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The physical connection of an analog sensor will not directly display the values on the OB1 screen. You need to add
it to the ESI software and actually make the connection between the OB1 and the sensor to see the values on the
OB1 screen.

To add a sensor to the ESI software, click on Add Sensor (Fig 18.a). Choose the type of sensor (Fig 18.b), a flow
sensor in this case, and choose the communication type, either digital or analog (Fig 18.c).

If connecting a digital sensor, the model of the sensor will be automatically recognized by the software.

However, if connecting an analog sensor, a selector will appear at the top right corner for you to choose the model of
sensor you are using (Fig 18.d).

Then give it a name, choose the instrument and the channel your sensor is connected to (Fig 18.e) and click on OK.

=BSo+ 3BS 300S YV £SzAY UyH 1S OYIHZZ 6038 1ZR A3 Yyinyd 3BS (Zivi2iiyx REQIUSRYS
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Refer to the MES user guide for more information.
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Connect the inlet and outlet of the flow sensor to the 1/16” OD tubing. It is connected on the inlet side to the liquid
reservoir. On the outlet side, place the tubing in a waste reservoir (Fig 19).

Your set-up is now ready (Fig 19). You can practice your skills in pressure and flow control. You may need to add

some microfluidic resistance tubing to your system. We advise you to master and understand this experiment before
switching to your own experiment.

e The tubing in the inlet reservoir must be immersed.
e The tubing in the outlet reservoir should be immersed in the liquid to avoid drops dripping
into the trash, as this may cause flow instability.
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e UBS ;1 HZoVUEZ OIRSY shows the elements provided in a typical customer parcel to
assist you with the basic installation steps. It is important to note that the ¢, 3 HZoVUIZZ
OIRSY provides only a general overview and may not describe all the items in your unique
parcel. For more specific details, refer to the following User Guide. You can find the video on

our YouTube Page.
e The iy i3S oy>3ivi (37 guide gives you full information on the control of a flow rate,
the set of a flow control feedback loop and the use of microfluidic resistances.

ll 7/ o1 7 #N 7 N # 7 7
+_ OYNANCHAN DEIC¥NCECKN
Check the air cleaner filter on the back of the OB1 (Fig 20.a) regularly and drain the accumulated water by pressing
the button at the bottom of the filter. We advise to replace the air cleaner filter at least once a year.

We advise to replace the backflow filters at the front of the OB1 (Fig 20.b) at least once a year or any time it gets
into contact with some liquid.
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If you purchased an OB1 containing only 1, 2, or 3 channels, the inactive channel(s) will be protected by a plug
added during the fabrication of the device. Should you wish to add a new pressure channel or replace an existing
one, the instrument must be returned to the factory, where our experts can remove the plugs and install the new
channel.

The typical OB1 channel installation is a quick operation followed by a test on a test bench to ensure the upgraded
OB1 meets Elveflow's high performance and quality standards. As soon as we ensure all is fine, we will ship the
upgraded OB1 back to you.

To do an upgrade of your instrument, contact the support team at customer@elveflow.com.
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If you encounter issues connecting your OB1 to the ESI software, we recommend to:

e check that the ESI version on your computer is the more recent. You can download the most recent version
of the ESI software on the Elveflow website.

e refresh the ESI main window (Fig 21). If your OB1 has been previously added to the software, it should
automatically appear. However, if not, a simple refresh of the software might solve the issue.
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e start OBL1 installation from scratch. This procedure is recommended when connection problems persist.
Find the ConfigESLini and .log files (Fig 22) and erase them. These files are located in C: \ Users \ Public\
Documents \ Elvesys \ ESI \ data. Once the files have been deleted, start the addition of the OB1 to the
software as explained in the “Add your OB1 to the ESI software” section.

Mem Taille

|=| Elvesy=Report.td 6 Ko
|=] ConfigESllog 63 Ko
4| ConfigESLini 3 Ko
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This means that the maximum pressure of your OB1 channel is not reached.

Solution:
e Check the pressure source connected to the OBL. It might be because the inlet pressure is not 0.5 bar above

the maximum pressure of your OB1 ranges.
e Check all the connections and assess any potential leakages.
e Check that the power supply used with the OB1 is the one provided with the instrument (24V/1,5A).
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This means that the negative pressure (vacuum) of your OB1 channel can not go below a certain value.

Solution:
e Thisissue might happen because your vacuum source is not powerful enough.
e  Check that the vacuum source is connected to the OB1.
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This means that no pressure is entering your OB1 device.

Solution:
e Check the connection of the pressure source to the equipment.
e Check that the pressure source is on and delivering pressure.
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You are welcome to browse through our online Elveflow Support Portal. You will find extensive information and
guidance regarding all our product lines. It is very likely that the answers you are looking for can be found there. In
case you have further questions or need clarification, please contact the support at customer@elveflow.com.
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The essential troubleshooting elements are:
1. The serial number of the Elveflow device(s) (Sensors, Instrument).

2. Screenshots of the error messages received, if applicable.

3. Pictures or movies of your setup and your issue. You can_H£S EZSuili > £YSl 3V ASYRHE 1 607 YWiRS( ISR EnSE
HU 3 a:. Make sure to add the download link to your reply.

! Values may vary depending on your settings and equipment.
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You may have received a starter pack with your OB1 pressure controller (Fig 23).
It contains all the fittings and accessories you need to connect the OB1 pressure controller to a pressure / vacuum
source and reservoirs. It is the perfect toolbox to help you set up your experiments.
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Only some accessories are highlighted in this section as most of them have already been mentioned earlier in this
user guide.
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The kit includes a set of pneumatic adapters (Fig. 24) to easily connect the OB1 pressure controller to a pressure (or
vacuum) inlet nozzle in a laboratory. The pneumatic Tee or Cross tube-to-tube adapters for 6 mm OD tubing divide
the pressure to help you connect numerous equipment to a single pressure line.
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A set of flow resistances is included in the pack, along with the microfluidic tubing cutter (Fig 25). When cutting the
resistance tubings, ensure to make clean cuts in order to avoid clogging the tubings. To understand how to use this

set of microfluidic flow resistances, please read the MES and the flow control tuning guides.
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To ease the cleaning steps, a syringe and its tip are included in the pack (Fig 26). Use this syringe to push manually

rinsing solutions in your tubings and sensors for cleaning procedures.
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172, rue de Charonne, 75011,
Paris, FRANCE
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