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1 General Information

This software is designed to work only with our ibidi Pump hardware. Other devices are not
supported and the program will only start in Demo Mode.

The ibidi PumpControl v1.5.0 software controls the outgoing pressure [mbar] that will be
applied to the Fluidic Unit(s). Shear rate, o flow rate, is only a result of the outgoing
pressure, and the defined Perfusion Set and p-Slide. To learn more about the relation
between the pressure, and the flow rate, please refer to the ibidi Pump System instruction

manual.

1.1 System Requirements

In order to run PumpControl, the following components are required:

T

=A =8 =4 =4

1.2

USB Compatible Operating System

e.g. WINDOWS 2000, WINDOWS XP, WINDOWS 7 (32-/64-bit), or
WINDOWS VISTA

Free USB-port

Maximal 200MB free disk space

A minimum of 512 MB RAM (recommended 1GB RAM)

Processor with, at least, 1GHz

Installation

Set up all the hardware components as described in the instruction manual of the ibidi Pump
System. Afterwards, please follow s teps 1 to 6 to install PumpControl on your system:

1.
2.

3.

ok

Log in as Administrator, if necessary.

I f the software doesn®t start aut omati cal
and follow the steps.

Restart the computer and log in as Administrator.

Pl ug t he p-cangir@osa fré¢ $8B port.

If the drivers for the hardware are not installed automaticall

Driver ® fr omC PumpContplvibsPrCalusB Driver, then
-Software Dr i v €rP@GmpCohtiolvl.50 Co $oftwaanm Briver.

fﬁ PumpControl +1.5.0 E PumpZonkral w1.5.0
USE Driver

e ——
(Gl software Driver

T Instructions

Now you can log in with your user name and start PumpControl v1.5.0 from your
desktop.

Please note: PumpControl v1.5.0 will install an icon on your desktop and create a folder in

- Al

Programs® (see Step 5.)

ibidi PumpControl instruction manual
© ibidi GmbH 2011, version 1.5.0, revision 2, 2011-10-26, Andreas Rainer 1

Yy,

Y



bidi.

cells in focus

2 Software PumpControl
The PumpControl v1.5.0 software controls all pump parameters:

Air pressure (-1 0 0 mb a rOémbar)l

Cycle time (0.1so.infinite)
Switching times

Valve state

Oscillating flow

All flow parameters

Enables the set up of advanced assays with multiple cycles and loops

= =4 -8 -4 _a_a_2

All parameters can be set either manually or automatically.

2.1 Manual Control

Onthel eft side of the PumpControl v1.5.0 panel,

for the actual state of the pump, as shown in Figure 1. Manual controls are mainly used for
calibration and equilibrating of liquid levels.

Set the target pressure (numerically). (1)

7] PumpControlv1.5.0

‘Program Tutorial Options ?
Indicates the current pressure of the pump. (2)
Manual COﬂtI’Ol AOTOTIAaUe Gormr ot

Pressure Overview

Move this arrow to manually change the target pressure. (3)

Target ®, Curren| @ tar
pressurs pressurd

Displaved cvcle 1 of 1
Set outgoing pressure to ON/OFF. (4)

TOTGTC OTIC 2

Stop pump immediately; switch all valves to OFF. (5)

 sere m— |

Switch all valves 1i 4, manually. (6)

P4

unidirectional | 10,00 | [s] 1 | |

Shows the flow direction (unidirectional or oscillating). (7)

Switch the state of the valves individually. (8) 3

Start 13:34:33/ 21.02.2011

Viscositv\ﬂ.ﬂl Calibr, factor 1.00 End 13:34:33/21.02.2012
)/_ - - -
|b|d| PumpControl v1.5.0 Indicates the Perfusion Set using color markers. (9) |

Figure 1: Manual Control Panel

ibidi PumpControl instruction manual
2 © ibidi GmbH 2011, version 1.5.0, revision 2, 2011-10-26, Andreas Rainer
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2.1.1.1 Setting the Output Pressure

Positive or negative pressure is set either by manually moving the black arrow (control 3 in
Figure 1), or by entering the pressure numerically (control 1). Values from -100 mbar to +
100 mbar are valid. The best results are achieved when working between -95 mbar and -5
mbar, or between 5 and 95 mbar.

Th é&ressure® butontwM)( i ndi cates the state of the pun

a) Pressure - OFF® tds conheetedRo ambiahti air préssuie. The liquid
movement will be stopped, but the valves keep their positions.

b) Pressure -ON® = the preset pressure is appl
medium will be moved through the system.

T h eStop Pump ®button (control 5) switches the pressure OFF, and additionally resets all
valve states to their default positions.

2.1.2 Valve Overview and Pressure Diagram Register

@) (B

Yalves Overview Pressure Diagram

Yalves Overview | Pressure Diagram

Yalve state Switching all valves ‘

|
B E - Target Pres. |-~ Current Pres.

e ——

N
«
Pressure [mbar]
i

-110=]

Absolute time [HH:MM:55]

Figure 2: (a) Valve over view and (b) Pressure Diagram

Atthe lowerleft-hand side of the manual control pbea n e | j
valve overview and a pressure diagram, as shown above inFigure 2.

2.1.2.1 Valves Overview

I n this tab, you®Il | find the state of al | t he
direction will be simultan eously indicated. There are 3 types of flow indications:

ﬂ Unidirectional flow with positive pressure

ﬁ Unidirectional flow with negative pressure

O Oscillating flow

ibidi PumpControl instruction manual
© ibidi GmbH 2011, version 1.5.0, revision 2, 2011-10-26, Andreas Rainer 3
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The valve controls (control 8 in Figure 1) can be switched individually. The two states are
shown below:

1 1 <& 9 =Valveisin State 2 B (Blue LED on pump is ON.)
1 1 @ ) =Valveisin State 1* E (Blue LED on pump is OFF.)
*This is the default position.

There is also a master switch, which acts simultaneously on all active valves. When using
this control (6), all active valves will change their current state. Please note that depending
on the actual state, one valve might change from State 1 to State 2, while another might
switch fro m State 2 to State 1.

2.1.2.2 Pressure Diagram

I n this tab, you®l | find a graph that illustrate:
pump output. Please note that this small graph only displays the last 5 recorded minutes of

your experiment. To view t he whole process, you need to click on the graph, then a new

dialog box will open. Please refer to section 4.1 on page 26 to learn more about this.

Please keep in mind that the valves will only switch correctly if the tubing is inserted
properly. Please refer to the ibidi Pump System manual for correct tube handling.

2.2 Automatic Control

7] PumpControel v1.5.0

Program  Tutorial COptions 7

Manual Control Automatic Control

Pressure Overview
EXPERIMENT IS RUNNING I [ ]

Target Current Ly !
pressUre mbar pressure Sty i == =
' Performing pre run!
T A i S T e e e G Please wait...
-100 0 100
idi i Flow Parameters
e Fluidic Unit Setup | Advanced
c_-) Stop experiment ]
Pressure [mbar] Shear stress [31.07 [dwnjcmz]
Valves Overview |Pressure Diagram Flow rate | 23.60 | [ralfmin] Shear rate | 3107 [1}s]
¥alve state Switching all valves
E E - Cycle duration 00;00;01:00 infinite

Switching times

1 9 :E:': unidirectional [s] EEEEEEEE F OO
z 2P :@:‘: oscilating (0,50 | [] OF O

saw ) —p=p—i—
)
Mext cycle |
‘w0 —Foe ||| -o-e

SR -clide I (0.4mm) Start 14:43:13 [ 02.02.2011

Viscosity 0,01 Calibr, Fackor 1,00 End 14:43:13)02.02.2012

)(B i d i PumpControl v1.5.0

ibidi PumpControl instruction manual
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The right side of the PumpControl v1.5.0 panel (Scheduler) is made for running automated
flowassays. It ®s designed to make experi ment set

The Scheduler was developed to perform exact cycles over seconds, minutes, days, or even
weeks. With this tool, the shear stress that is applied to the cells in the u -Slide can either be
set by choosing the air pressure, the flow rate, or the shear rate, or by directly entering the

shear stress. In any of these cases, the program will automatically calculate the remaining
values. Please note that the value of the viscosity has to be adapted to your medium, in
order to achieve a correct relation between the flow rate and the shear rate. The next

sections will explain the Automatic Control.

Symbols of the Scheduler:

)

Starts the Scheduler with the current settings.

Pauses the Scheduler. Please not that the pressure will be switched
OFF to ensure that the medium inside the fluidic unit(s) does not move.

)

Stops the Scheduler immediately. All valves will be switched OFF and
the pump will stop.

([@%

)

Switches to the next cycle.

([@%

Switches to the previous cycle.

Displays the current settings of your experiment. Please note that this
is only a summary of your settings. Parameters cannot be changed.

)

)

Saves your cycle settings to a file (*.wof).

Loads a - *. wo f ® f Pldase ndtecthaty riotuonly tisec
-Fl ow Set thiuntgsa® so the -Fluidic U
imported to the Scheduler.

)

Adds another cycle to the Scheduler.

)

Removes the current cycle from the Scheduler.

)

Removes all programmed cycles from the Scheduler.

Repeats all cycles. When you activate this button, you can select the

@QO0O0 LD P|==v

c number of sequences. The maximum number is limited to 100.000.
& The -Experi ment Buil der ® all ows
cycles.
e | ~ INnthe- Cycl e Creator ®, the paramet el

{ Cycle Creater

in a table overview.

ibidi PumpControl instruction manual
© ibidi GmbH 2011, version 1.5.0, revision 2, 2011-10-26, Andreas Rainer 5
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3 Step-by-Step Instruction

With PumpControl you can create a schedule that has all of the necessary settings, with just
a few clicks. The following step -by-step instructions describe how to set up an experiment

with multiple cycles.

Automatic Control

B H WELCOME p| =

Displayed cycle 1 of 1

Fluidic Unit Setup ‘ Flow Parameters | Advanced )

Perfusion set selection Slide selection _

| 15cm, ID 0.8mm (blue) v | | p-Slide 1 (0.4mm) Luer v |

viscosity Current calibration Factor > Input of parameters
(001 | [{dyn* s)jcm?] 1o |

— not applied
Recalibration Apply new settings : J
factor... applied )

|

-9 +9 ) )
> Actual settings overview
[iSem I0@8mm ] p-Slide I(0.4mm) Start 11:13:56 { 01,02.2011
Viscosity 0.01 Calibr, Factor 1.00 End 11:13:56 [ 01.02.2012
/

Figure 3: Automatic Control panel
Fluidic Unit Setup

The ibidi Pump and PumpControl v1.5.0 run whether or not you define your Fluidic Unit
setup. However, if you want to make use of the automated calculation of the shea r rate, or
the flow rate from the applied air pressure, you have to input the information about the
selected Perfusion Set (control 1 in Figure 4) and p-Slide (control 2 in Figure 4). This is done
on a register tab -Fluidic Unit Setup®, as

| Fluidic Unit Setup l Flow Parameters | Advanced

Select a p-Slide from the

Select the actual
ibidi p-Slide family. (2)

Perfusion Set. (1)

v - : i
\ : . ot \[ :

| p-Slide I {0.4mm) Luer ) v |
; e

i <glibration Factor Set the calibration

| [{dyn™ s)fcm?] factor. (4)

: — <_ not applied
Set the viscosity of your SJ ‘ Apply new settings |) pp. >
medium (defz%ult =0.01 = e gplied )
[(dyn* s /cm7)). Change the current recalibration Confirm application
VISCOSI'[y 0f°d|st|”ed factor_ Please refer to page 24 to Of new Settlngs. (6)
water at 20°C. (3) learn more about it. (5)

Figure 4: Definition of Fluidic Unit setup

ibidi PumpControl instruction manual
© ibidi GmbH 2011, version 1.5.0, revision 2, 2011-10-26, Andreas Rainer
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- A € pnkegls tmbe pressed after eattychaRge.

our settings, you need to
s et t ibotgrs @ontrol 6 in Figure 4). If any parameters like p-Slide, Perfusion Set,
e recalibration

factor

blinking. The blinking stops when these changes are confirmed. This will mean that the
software is now using this new set up for the internal calculations.

3.1 Flow Parameters

3.1.1 Definition of Flow Rate, Shear Rate or Shear Stress

After selecting the Perfusion Set and p-Slide, you can define the desired flow parameters,
such as the flow rate (control 1 in Figure 5), the shear stress (control 2), or the shear rate
(control 3). You can only define one parameter. The Scheduler will automatically calculate
ure of your inputs. Pl ease

therequired press
choose these settings.

Insert your desired >
flow for the current | Unit Setup
cycle. (1)

(= LZO.U w [mbar]
Flow rate :»4.27 [ [rlDnin]

Cycle duration

Switching times
unidirectional 60.00

oscillating (0.50 | [s]

Figure 5: Flow Parameters

You can also insert a pressure amount and observe the changes in flow rate, shear rate, and

shear stress.

| Flow Parameters Advanced

Shear stress¢’

Shear rate

have

Insert your desired
shear stress for the
current cycle. (2)

Insert your desired
shear rate for the
current cycle. (3)

Insert the run time of the
cycle. The minimum of
this entry is 1 second. (4)

Please note that based on the calculated flow, the switching time will change. However,
the cycle time can still be modified manually after that calculation.

ibidi PumpControl instruction manual
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3.1.2 Cycle Duration

The cycle duration defines the length of time a cycle, with its defined flow parameters, will

run. Because the cycle parameters also include the switching time, the cycle duration must

be a multiple whole number of the switching interval. The cycle duration has to be set for

every cycle. You can find the cycle duration in control 4 in Figure 5. The unit for this setting

is [DD:HH:MM:SS]. If you wish to run the cycle in an endless loop, you need to check the

box -infinite®. Once the -infinite® check box
longer available Please note that only the last cycle has the option to be infinite.

Cycle duration 00:00:01:00 infinite

Checking this button allows
the last cycle to run for an
unlimited amount of time.

3.1.3 Define the Switching Time and Ports

The software automatically detects all connected Fluidic Units. This can be verified either by
comparing the checked boxes, shown in Figure 6, control 3. It can also be verified on the
manual control panel, in the valve overview, as active valve switches (see control 8 in Figure
1). If for any reason the detection does not work, ¢ heck the boxes manually. You can also
use this manual handling to inactivate a Fluidic Unit, which is connected to the pump, and
stop the valves from switching.

Active pump ports for
unidirectional flow. (3)

Switching time for
unidirectional flow. (1)

unidirectional

[s]

oscillating ' [s] EEEEE O & 0O
Switching time for Active pum pors for

oscillating flow. (2) oscillating flow. (4)

Figure 6: Switching Times and Active Pump Ports

In order to prevent the reservoirs from running dry, the valves of the Fluidic Unit(s) need to

be switched to certain time intervals. Thi s i
process, the air pressure is directed to the other reservoir, so that when empty , the
reservoir can be refilled. There are three aspects to consider when choosing an appropriate
switching time:

1. During the time interval, the reservoir should not run dry.

2. The difference between the liquid levels in the reservoirs should not be too high, in
order to prevent pressure variations due to the hydrostatic pressure. This is important
when working with low pressure (5 2 10 mbar).

3. Also, the switching time should not be too short, to insure that fresh medium can be
brought to the cells.

ibidi PumpControl instruction manual
8 © ibidi GmbH 2011, version 1.5.0, revision 2, 2011-10-26, Andreas Rainer
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If you change the switching time (unidirectional), make sure that the cycle duration is a
multiple of the switching time. Otherwise, a new window will open, as shown below.

@ Selection

Cycle duration must be a multiple of the switching time.
Select your preference below.

keep exact cycle duration (default)
% [ keep exact switching time

Close

The default setting keeps the exact cycle duration. This option will adjust the switching time.
The other setting keeps the exact switching time. When you choose this opt ion, the cycle
duration will be adjusted.

The PumpControl v1.5.0 software also supports oscillating flow assays that can simulate
turbulent flow at the cell position. This type of experiment requires you to change your
setup, and this is described in the ibidi Pump manual.

3.2 Start the Scheduler (Automatic Control)

Before you start the Scheduler program, make sure the reservoirs contain the same
amount of liquid (e.g. 5 ml in 10 ml reservoirs, or 1 ml in 2 ml reservoirs).

I f you®ve f ol | mstrectionstybuarepeady io rup yowr experiment.

By pressing the > P)| they aBtontatic tflawoprocegs will start. A pop -up
window will appear in the monitor. If you want to disable the function, uncheck the
according checkbox.

The- Pl ay® button will th (0 ) catlowinggy@u toi pausedhe aurrentP a u s e
experiment at a specific point, and restart it later.

While the schedule is running, we recommend that you observe the liquid levels in the

reservoirs so that you can control the flow rate. If for any reason the flow is blocked, or the
Fluidic Unit doesn®t work properly, the-Sldeeser v
might not be supplied with the medium. Please refer to the trouble shooting section 6 to

solve this problem.

ibidi PumpControl instruction manual
© ibidi GmbH 2011, version 1.5.0, revision 2, 2011-10-26, Andreas Rainer 9
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3.3 Advanced

Deleting a cycle. (1) Deleting all cycles. (3) Adding a cycle. (2)

Repeat cycles. (4) Y)

Figure 7: Adding and Deleting Cycles

3.3.1 Add More Cycles to Your Scheduler

By following steps 0 to 3.1.3, you have input all of the necessary information needed to set
up a cycle, and start an experiment. However, in some cases you might want to run
successive cycles, with different settings, to perform your experiment. For that, you can add
a cycle by <clicking o(pontroli2en Fighkeal 4§ onctheadgist® tabh ut t o n

-Advanced®. Afterwards, you®I | have a copy of t
described in sections 0 to 3.1.3. You can add as many cycles as you need. To switch
bet ween the <cycl es, you have to click on the - ne

button, shown in Figure 8, controls 1 and 2.

: T,
Displayed cycle 2 of 3 @\

Go to previous cycle. (1) Go to next cycle. (2)

Figure 8: Switching Between Different Cycles

3.3.2 Clear All Cycles

On the registertab - Advanced®, you®lI | find aconbditihon | abel
Figure 9). This function allows you to clear all programmed cycles at once.

ibidi PumpControl instruction manual
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