The Olis® Titrator Series

Perfect Titrations into any type of cuvette
With considerable effort, one can do precise
titration studies by hand. Or, one can let the OLIS
titrators do the technician’s work over and over
again, perfectly.

Stirring in the cuvette is not required, so cuvettes
of any pathlength and geometry can be used. The
cuvette can be cylindrical or rectangular, long
pathlength or short, as the measurement requires.

There is a great deal of flexibility in this computer
controlled titration accessory. Volumes added can
be from 0 to 100% of the volume of the syringe, in
increments to 0.0001th of the syringe volume. The
syringes in the titrator can be the same or different
sizes; volumes can be 0.25, 0.5, 1.0, 2.5, 5, or 10
mL. Thus, stepping resolution (minimum volume
moved) is 0.025 uL to 1 uL.

Any number of scans can be made of each sample
preparation, so one can test for temporal stability, too.
Ambient and Peltier versions are available.
Do your protein folding/unfolding, equilibrium ligand
binding experiments, and acid/base titrations by hand.
Over and over. Or free yourself with the OLIS Titrator.
It is to hire a perfect and tireless pipetter.

d. Titrator
i. Setting up the titrator
1. Place the titrator on a sturdy location as close as possible to
the sample chamber.
2. Determine if the titrator has its own control box. Some will
use the instrument control box while others will have their
own. A control box will be provided with the instrument if
necessary.

3. Connect the four motor cables from the titrator to either the
titrator control box or instrument control box. If a separate
control box is present, connect the RS232 connection to an
appropriate com (or USB) on the computer.

4. Connect the titrator to the sample chamber using the tubing
included with the titrator. There is a flow valve on the
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titrator which determines whether the output is waste
(front) or to the sample (back). Connect the tubing to the
flow position by turning the tubing connector clockwise.
Connect the other end of the tubing to the connector on the
sample chamber. If no connector is present contact Olis for
assistance.

5. Inside the sample chamber, connect the flow cell to the
tubing port on the inside of the chamber.

6. If relatively large volumes are to be added to the cell during
the titration (as is often the case with urea or guanidine),
there must be an overflow connection made from the flow
cell. This could simply be a piece of tubing large enough
to hold the excess volume of the titration. Often, Olis will
provide an overflow connection in the sample chamber.
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7. Fill two disposable syringes with pure water (preferably
filtered and degassed). Attach these to the fill valves on the
titrator. Put the fill valves in the Fill position.

8. Turn on the instrument. Start SpectralWorks. On the
Repeated Scans page, choose Repeated Scans as a function
of Titration script. If this option is not available, contact
Olis for assistance. The titrator will calibrate, which
involves moving the syringe plunger until a physical sensor
is reached.

9. Click on the Manual Control form, click on the Park All
button.
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10. The syringes will move to the half full position. If any
bubbles are present remove the thumb screw holding the
plunger to the motor. Move the plunger by hand in and out
until any bubbles are removed. Reattach the thumb screw.

11. Click the Empty All syringes button.
ii. Setting up the Peltier temperature controlled titrators
1. After unpacking the Titrator assembly, connect cables
labeled ‘1’ and ‘2’ to the titrator and to the back of the Olis
Control box.
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.
2. Connect the cable labeled ‘QTTR1’ to the titrator and
Temperature control box. Connect the ‘QTTR1’ cable to
the temperature control box.
3. Connect the RS232 cable from the black Olis box to the
com port of the computer.
4. Connect power cables to the Olis and Temperature control
boxes.
5. Connect the water tubing from the ‘Out’ connector on the
Olis Heat Exchange pump to the ‘In’ connector on the
titrator by pressing the tubing in until a click is heard. The
tubing can be removed by pressing the release on the
connector and removing the tubing. The tubing will seal to
prevent leaking. DO NOT remove tubing with the pump
running as this may damage the pump. Connect the ‘Out’
of the titrator to the plastic bottle provided with the
instrument. Connect the other connection on the bottle to
the ‘In’ connection of the pump. Fill the bottle with
approximately 300 milliliters of deionized water, and plug
in the heat exchange pump. Allow the pump to run for
several minutes.
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iii. Using the titrator
1. Remove the lids on the syringe chambers by first
unscrewing the four thumbscrews on each chamber. Fill
the chamber with deionized water within 5 mm of the top
of the chamber. Replace the lids and thumbscrews. You
should be able to clearly see the syringes through the lids.

2. Attach reservoir syringes containing buffer or solvent to the
luer lock connectors on the titrator. These syringes may be
glass or plastic. It is advisable to degas the buffer or
solvent prior to use to prevent the formation of bubbles in
the titrator.
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3. Turn on the instrument, titrator, temperature controller, and
plug in the heat exchange pump. It is important that the
pump be running while the temperature controller is on or
errors will occur.
iv. Determining the cuvette volume of the titrator
1. Fill the reservoir syringes with water or buffer.
2. Place the Syringe valves in the ‘Fill’ position and the Flow
valve in the ‘Flow’ position.
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3. Using the Manual Control Form (Repeated Scans page) fill
syringe 1 to a volume exceeding the expected cuvette
volume by clicking on the syringe in the control and sliding
the volume control up (see screen shot in the Manual
control form in software manual). The volume is displayed
below the syringe. If air enters the system, remove it as
described in ‘Removing bubbles from the Titrator’ section.
4. Move the syringe valves to the ‘Flow’ position.
5. Record the volume in syringe 1.
6. Incrementally empty syringe 1 by dragging the volume
control down slowly. Syringe 1 should empty into the
cuvette. Stop after an acceptable volume has filled the
cuvette. An acceptable volume fills the cuvette so that it is
above the level required for measurement.

7. Record the volume in syringe 1. The cuvette volume is the
difference between the volume recorded in step 6 and the
current syringe 1 volume. This volume is the minimum
volume that should be used in the Cuvette Volume section
of the titration script.
v. Changing syringes on the titrator
1. With the instrument on, remove one (or both) of the
thumbscrews holding the motor bracket to the plunger
syringe.
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2. Using the manual control form on the Repeated Scans page,
select the desired syringe(s) and click the Fill Syringe
button. This will remove the motor bracket from out of the
way.
3. Remove the two thumbscrews on the bracket holding the
syringes in place. Set the bracket aside.

4. Using the tool shown, gently unscrew the syringe from the
fill valve. Place the syringe aside.
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5. Insert the new syringe into the fill valve. Rotate the syringe
clockwise into the threaded fitting. Use the tool to tighten
the syringe, but do not overtighten. This can damage the
Teflon® washer and cause leakage.
6. Replace the syringe bracket.
7. Click on the Empty syringe button on the Manual Control
form to move the motor to the empty position.
8. Replace the thumbscrews holding the motor brackets to the
syringe plungers.
e. Sample changers
i. Using the sample changer
1. The sample changer will calibrate upon starting the
instrument. This involves automatically changing the
position of the cuvette holder until a physical sensor is
reached. This ensures the changer is calibrated to its
‘home’ position.
2. If the sample changer is associated with a Peltier cell, there
will be an associated control box. Pressing a position on
the control box will move the turret to that position.
Holding a button in for five sec or more will initiate
calibration. The turret can also be totally controlled
through the use of the software.
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7. Repeat the stopped flow shot and repeat
the adjustment if necessary.

4. Locate the parameter called
NumberOfSFPoints. Click on the
parameter and change it to the desired
number of points. Press enter and close
the administration screen.

vi. Changing the number of data points
1. When collecting stopped flow data at a
single wavelength the number of data
points in the dataset is typically fixed to
1000. Note that the number of scans
collected in the rapid scanning mode
of RSM is determined by the averaging
mode and the data collection time.

vii. Digital filtering (RC Filter) of time data
1. Application of a digital RC filter can be
achieved by clicking on the Apply RC
Filter checkbox.
2. On the Live Display page, click on
the checkbox labeled Apply RC Filter.
Choose the appropriate strength of
the filter in the list box next to the RC
Filter control. The units of this value
is milliseconds. It is advisable for this
value not to exceed 5% of the total time
of data collection.

2. To change the dafault number of single
wavelength stopped flow data points,
simultaneously press ctrl+shift+alt+a to
access the administration screen.
3. Locate the A/D node from the those
listed on the administration screen. This
will have the label GaGe, Datel, or Bitwise. Click on this node to open it.

d. Titrator
i.

General description of titrator
1. The Olis titrator consists of two to four
motor-driven syringes connected to a
flow cell inside the sample chamber.
One of the syringes is designated in
the software as the sample syringe.
The sample to be measured is loaded
into this syringe and the titrant(s) in the
other syringe(s). During the titration
a specified volume form the titrant
syringe(s) is added to the cell containing
the contents of the sample syringe. The
sample is mixed by drawing the sample
into the sample syringe, and pushed
into the cuvette for measurement. All of
the titrator controls, except movement
of the valves, is controlled through the
software.
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2. The titrator may consist of two, three,
or four syringes. The four syringe
titrator allows addition of up to three
different titrants for each measurement.
Temperature control using Peltier cells
is also available. The default is ambient
temperature.

ii.

Manual control functions
Allows for software controll of the Olis
titrator. Access to this screen is in the
Repeated Scans tab.

3. The titrator is activated by selecting
Repeated Scans as a Function of
Titrator Script. The titrator will be
subsequently calibrated. A message
will appear indicating that reservoir
syringes containing solvent or buffer
should be connected and the Fill/Flow
valves should be in the Fill position. At
this point the syringes will fill to a home
position and return to empty.

Script File
This designates the current script file name.
It is identical to that shown in the Repeated
Scans tab.
4. The titrant addition volumes, number
of mix cycles, and incubation time
after each mix are specified by a script
file. The details of the script file format
are described in Appendix III. Data
collection will begin automatically after
each addition and incubation time, and
collection parameters are given on the
Live Display page.
5. The volume resolution is limited by the
volume of the syringe (0.5 mL to 10
mL) and the number of motor steps in
traversing the syringe (10,000). Thus
the volume resolution ranges from 0.05
µL/step to 1 µL/step.
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Execute Line
Click on this button to execute a line of the
script without collecting data. The software
will prompt for which line to execute. The
syringes will move, but no data will be
collected.

Execute Script
Click on this button to execute an entire
script without collecting data. The syringes
will move, but no data will be collected.

Accessories
Select Script
This button allows the user to select a valid
titration script. Changes in the script in this
window will change it in the others as well.

Calibrate Selected only calibrates the
selected syringe, while Calibrate All initiates
the calibration procedure for all syringes.

View
View/Print
Script
This button allows the user to open the script
for editing or printing. Note: Do not attempt
to change the “Default Titrator.osf” script as
it is a read only file and is necessary as a
backup script file.

The keystroke shortcuts for Calibrate
Selected and Calibrate all are S and A,
respectively.

Syringes are selected using the Syringe
Control.

Park Syringe
When one of these buttons is pressed, on
or more of the syringes fills or empties to
half full.

Com Port Number
Ensure that this number matches the com
port number that the titrator is actually using.

Park Selected parks only the selected
syringe, while Park All moves all of them.
Syringes are selected using the Syringe
Control.

Syringe Size (uL)
Ensure that the syringe size in this display
matches the actual syringe size for the
selected syringe.

Rinse Syringe
Rinsing syringes involves alternating filling
and emptying them. When clicking on of
these buttons, the software will prompt to
ask the number of desired rinses (1-99). It is
important to have the valve in “Fill” position
and have enough sample in the fill syringe.
If samples are precious, it is important that
calibration is done using water or buffer.

To select a syringe, click on the desired
syringe in Syringe Control. The text box
below the syringe will become yellow,
indicating it has been selected. Changing
the syringe size changes the size of only the
selected syringe.
Syringes are selected using the Syringe
Control.

Rinse Selected rinses only the selected
syringe, while Rinse All initiates the
procedure for all of them.

Calibrate Syringe
These buttons initiate a calibration
procedure. During calibration, the syringe
fills completely until a sensor is reached,
whereupon the syringes empty. It is
important to have the valve in “Fill” position
and have enough sample in the fill syringe.
If samples are precious, it is important that
calibration is done using water or buffer.

Syringes are selected using the Syringe
Control.
The keystroke shortcuts for Rince Selected
and Rinse all are R and N, respectively.
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Fill Syringe
These buttons cause syringes to completely
fill. It is important to have the valve in “Fill”
position and have enough sample in the
fill syringe. If samples are precious, it is
important that calibration is done using water
or buffer.

iii. Filling and rinsing syringes
1. On the Repeated Scans Page click
on the ‘Show Manual Control Form’
button. If this button is not active,
select Repeated Scans as a Function of
…Titrator Script to activate the titrator.

Fill Selected rinses only the selected
syringe, while Fill All initiates the procedure
for all of them.
Syringes are selected using the Syringe
Control.

Empty Syringe
These buttons cause syringes to completely
empty. It is important to have the valve in
the desired position so the contents of the
syringe are not inappropriately expelled. If
samples are precious, it is important that
calibration is done using water or buffer.

2. Ensure both fill valves are in the Fill
position and ensure that enough liquid
is present in the reservoir syringes to fill
each drive syringe half way.

Empty Selected rinses only the selected
syringe, while Empty All initiates the
procedure for all of them.

Syringe Control
This control allows the user to manually
manipulate the syringe volume. The current
volume is displayed in the box at the bottom
of each virtual syringe. This volume can be
changed by entering in a new value (in uL)
or dragging the sidebar control to the desired
approximate volume. Filling of the syringe is
graphically illustrated by the blue shading.
To select a syringe, click on the body of the
syringe. A yellow text box will indicate that
the syringe is selected.

3. Click on the desired syringe to highlight
it. Fill the syringe by dragging the cursor
for the syringe. Alternatively, the new
volume can be entered in the text box
associated with the syringe.
4. To rinse the syringe, click on the Rinse
Selected button and enter the number
of rinses. The syringe will repeatedly
empty and fill one plus the number of
extra rinses requested.
iv. Creating a titrator script
1. Use Windows Explorer to browse to
c:\Program Files\OLIS GlobalWorks\
Utilities folder and find the Script Editor.
exe program. There is also a help file in
the folder entitled Script Editor Help.doc.
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2. Double click the Script Editor program
and click on the Titrator Script tab.

4. Enter the Syringe Fill Volumes and Mix
Fill Percentage, and Cuvette volume.
See the help file in the c:\Program
Files\OLIS GlobalWorks\Utilities for
descriptions of these parameters.

3. Click on Generate Script. Choose the
two syringe, three syringe (constant
sample), or four syringe. Enter the
desired volumes to be included in the
script. Enter the number of mixes and
incubation times. Click OK.

5. Click on Check Script Volumes.
6. Choose Save As… from the File menu.
Choose this file when running the
titration script.

7. Close the Script Editor program.
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v.

Running a titrator script

2. Ensure both fill valves are in the Fill
position and ensure that enough liquid
is present in the reservoir syringes to fill
each drive syringe half way.

1. On the Repeated Scans page, ensure
the Repeat Scans as a function of …. is
set to Titration Script. This will activate
the titrator.

3. Click on the Park All button.
4. Remove the thumb screw connecting
the syringe plunger to the motor
bracket. Empty and fill the syringe by
hand repeatedly until all bubbles have
been forced into the reservoir syringes.
Replace the thumb screw.
5. Click on Empty All to empty the syringes.
6. Close the Manual Control Form after the
syringes have emptied.
e. Enzyme Assay Device
i.

2. Click on Browse and point to the desired
titration script. Olis script files use the
file extension .osf.
3. On the Live Display page enter the
desired wavelength Scan Range,
Number of Increments, and Integration
time.
4. Click on Collect Data.
vi. Removing air bubbles from the syringes
1. On the Repeated Scans Page click on
the ‘Show Manual Control Form’ button
to open this form.

General Description of the Enzyme Assay
Device
1. The enzyme assay device is a
modification of the Olis titrator. This
device typically consists of four syringes
each which passes though a mixer to
a flow cell. The cell is located in the
sample chamber of the fluorometer.
The enzyme assay device operates
differently from the titrator in that the
volume specified are always pushed
into the cell. No sample syringe is
designated.
2. The option of syringe temperature
control is available through use of a
Peltier controller. Typically, one syringe
is kept in separate control as the others
allowing the enzyme to be stored at a
different temperature than the assay
temperature.
3. The Enzyme Assay Device is activated
by selecting Repeated Scans as a
Function of Enzyme Assay Script. The
device will be subsequently calibrated.
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•

Free the students and technicians to focus on sample isolation and
data analysis instead of the tedium of serial sample titrations.

•

Overnight runs can be made with no supervision.

•

To own an OLIS Titrator is to have a tireless and error-free pipetter!

•

Protein denaturations, equilibrium titrations, acid-base titrations,
enzymatic assays, and more!

Specify...
cuvette volume
sample volume
titrant volume
number of mix cycles [see footnote, page 3]
and incubation time before data collection
...Then Walk Away!

For more information on this and other Olis products:
Visit
Write
Call

www.olisweb.com
sales@olisweb.com
1-800-852-3504 in the US & Canada
1-706-353-6547 worldwide

Tour

On-Line Instrument Systems, Inc.
130 Conway Drive, Suites A, B & C
Bogart, GA 30622

