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To facilitate the orientation in the CE Extension manual and Clarity chromatography station,
different fonts are used throughout the manual. Meanings of these fonts are:

Open File (italics) describes the commands and names of fields in Clarity, parameters that

can be entered info them or a window or dialog name.

WORKI1 (capitals) indicates the name of the file and/or directory.

ACTIVE (capital italics) marks the state of the station or its part.

Chromatogram (blue underlined) marks clickable links referring to related chapters.
The bold text is sometimes also used for important parts of the text and the name of the Clarity
station. Moreover, some sections are written in format other than normal text. These sections are
formatted as follows:

Note: Notifies the reader of relevant information.

Caution:  Warns the user of possibly dangerous or very important information.

| Marks the problem statement or trouble question.
Description:  Presents more detailed information on the problem, describes its causes,
etc.
Solution: Marks the response to the question, presents a procedure how to remove it.
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1 CE - Capillary Electrophoresis

The Clarity CE is an optional Extension for the Clarity Chromatography Station
(from version 2.4.4). The Clarity Chromatography Station can acquire data from
any CE system with standard analog output. Any Clarity Instrument can use CE
mode.

CE Extension provides specific terminology, evaluation by time corrected area and
peak identification by peak start or end (additionally to the peak apex).

CE Extension is also compatible with Clarity Offline software.
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2 Specification

The CE Extension is an optional, fully integrated part of Clarity software. It can be
ordered as a part of new datastation or as an Extension to existing datastation (p/n
A31).



CE Extension 3 Installation

3 Installation

The CE Extension is activated by entering an appropriate user code during the
installation of Clarity or later using the Help - User Code... command from the Clarity
main window.

To enable the CE Extension on an Instrument, you have to set the corresponding
instrument type. To set the instrument type, click the |- button in the System
Configuration dialog.

In the invoked Instrument Type Setting dialog, select the CE or CE-PDA option.

Instrument Type Setting X
Type Subtype
Q6c MS
QL ToF
[+ e MS-MS
OGrC DHA
OFA NGA
O6c6e DPoa

oK Cancel Help

Fig. 1: Switching to the CE mode
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4 Key Features

The CE Extension adds the following features to the Clarity station:
« CE-specific terminology
« evaluation by time corrected area
« peak identification by peak start or end (as an addition to the peak apex)
« Apparent and Effective mobility calculations.

4.1 CE-specific terminology
Several terms used in chromatography were substituted by the equivalent terms used
in the capillary electrophoresis. Moreover, some of the information fields on the
Method Setup - Measurement and Chromatogram - Measurement Conditions -
Instrument tabs were renamed to better match the CE terminology.

Method Setup test - #2; 24.01.2024 13:35:17 ] b s
= ‘e i
EWH B R & |e
New Open. Save Saveas Report setup...  Audittrail Send methodby | Help
email...
Common for all detectors
Method Description
B Enable Autostop
SRy Run Time:
Electrolyte
1,7 [mir]
Pouer Supply -
Injection Made
Detection 18 External Start/Stop
Temperature O startonly
O Start -Restart
Note
() Start - Stop
Ouw Ex
© Down !
Event Table | Measurement | Acquisition Integration Calculation Advanced
Cancel 3 Send Method

Fig. 2: Method Setup - Measurement
Tab. 1: Substituted CE terms

Default mode CE mode
Chromatogram Electropherogram
Retention time (RT) Migration Time (MT)

Tab. 2: Renamed existing informational fields:

Default mode CE mode
Column Capillary
Mobile Phase Electrolyte
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Default mode CE mode

Flow Rate Power supply
Pressure Injection Mode

4.2 Setting of the separation parameters
In CE Mode, Method Setup - Advanced tab allows you to adjust the separation
parameters in the Capillary Settings.

Method Setup Defaultl - #5; 24.01.2025 12:58:52

B A W B R & o

New Open. Save Saveas. = | Repotsetup.. Audttral Sendmethod by | Help
cmail.

Commen for all detectors

Subtraction User Variables

Electropherogram [Mione]] Variable 1
Name MethodUserVar 1

Matching No Change -

Set... None Value 0

Capilary Settings Variable 2
Total Capillry Length [m]: 0.45 Name MethodUserVar2

Effective Capilary Length [m]: 0.365 {Length til Detector) Value 0

Separation Voltage [V]: 25000

Reference Peak Mability o (Effective mabiity of the EOF
[10-3.m2.5-1.V-1]: B referencepesk) Name MethodUservar3

Variable 3

Walue L]

EventTable Measurement Acquisition Integration Calculation = Advanced

H o Cancel =3 Send Method

Fig. 3: Capillary setting in the Method Setup - Advanced
Capillary Settings
Section displayed only when the Instrument is in CE mode. It is also displayed in the
Chromatogram window - Performance tab.
Total Capillary Length [m]
Length of the capillary.

Effective Capillary Length [m]
Effective capillary length from injection end to the detector position.

Separation Voltage [V]
Separation voltage. Allows you to enter also negative values.

Reference Peak Mobility [102.m2.s*1.v-1]
Effective mobility of the EOF reference peak.

User Variables
Sets Method User Variables which can be used for User Columns calculations. Up to

three independent variables can be set.

-5-
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Name
Sets the name of the variable. If the field is left empty, default name
MethodUserVar1-MethodUserVar3 would remain filled in.

Value
Sets the numerical value of the variable.

4.3 Peak Identification

As peaks in CE are often asymmetrical, in some cases the position of peak start is less
influenced by analyte concentration and thus better suited for compound identification.
The CE module allows the peaks to be also identified by peak start or peak end time in
addition to the standard peak apex.

The Reten. Time column is changed to the Apex MT column and new Start MT, End
MT and Identify By columns are available in the Calibration Summary Table in
Calibration window and in the Result Table and Summary Table in the
Electropherogram window.

| instrument 1 - Calibration Calib\test <-- ESTD

File Edit Display Calibration View Window Hep FABL M fIE @

e = = »
EEA = eE. xEE 9O o ]
Calbration Summary Table (ESTD - Calbtest - Signal 1)
Identfy  Left Right
Used Compound Name ApexMT | startMT  EndMT S o
1 DCF 5933 8,317 9,650 Apex 0,200 min | 0,200 min [
O

Compounds DCF

For help press F1.

Fig. 4: Calibration

Note: When a new compound is created there are pre-filled values for Apex MT, Start
MT and End MT with default value 0, for /dentify By is applied default value Apex.
Default values for all other columns are described in Clarity Help in chapter
Calibration.

4.4 Quantification

The migration times in CE are significantly influenced by experimental conditions. As
the peak area is dependent on the speed by which the peak migrates through detector
cell, the time corrected area is in some cases more suitable for quantification then the
area alone.

New option is available for the Response Base (RB) columns in the Calibration or
Electropherogram windows - besides the Area (A) or Height (H) the Time Corrected
Area (C) can be selected individually for any compound in the calibration table.


040-calibration.htm#Summary_Table
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A Instrument 1 - Electropherograr

File Edit Display Electropherogram Method Results SST View Window Hep AR *E A i @
E oE ARS &9 P R - = R I | R R
o
oo
A — Data\test
™ 15 ”
© 2
* =
. S
z
i
A g
10 o
LY
P
L%
RS
¥ 5
A
SA -
o B
. o g 1
S T
Al T T T T T T
e 0 1 2 3 4 5 s
o Time {rin]
H
") Al signals Result Table (ISTD - Data\test) Common for All Signals
= Migr Time | StartTme = EndTme | o — Amount | Amownt | o o S Calbration Flle (Peak Table)
& fmin] {min] fmin] =P lakd] %] we Pe test]
| 1 1,187 1,095 1,268 | Apex 0,768 0,000 0,0 {JJ0pen with stored calbration
A 2 1,752 1,662 1,802 Apex 0,612 0,000 0,0
| | 2,302 2,215 2,487 | Apex 33,006 0,648 16,2 |Ordnr (by IST ETHANOL Set... None View
]| 4 2,552 2,47 2,700 Apex 1,623 0,000 X =
A 2,357 2,775 2,977 Apex 44,570 s ISTD| ISTD1  T-BUTANOL Reportin Resut Table Unide
. All Signals Tot 4,000 16,2 © Allpeaks Res
e O Al identfied Peaks
b2l O Al Peaks in Calibration
% (Jtiice ISTD Peaks Resg.
T Scale Amount [g/kg]
Ir [ use Scale Factor
2 —
Scale Factor & Inj. Volume [i]
R Units akg 20
A
A @ User Variables
g
n Results All Signals Results Summary Conditions SST Results o
<Y For help press F1 Overlay

Fig. 5: Electropherogram

It is possible to add the EOF Marker Peak in Electropherogram using the E'_J.F!. button
(located in the vertical toolbar) or using the the Peak - EOF marker option in the
Integration table. In case of multiple EOF Marker Peaks are entered, the last one will
be used.
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In case you need to display the Apparent or Effective Mobility in the Result Table, use
the pop-up menu of the Result Table and select the Setup Columns command. The
Setup Columns dialog allows you to display those hidden columns.

Setup Columns X

Table Properties
([ Hide value Units

Hide Columns Show Columns

Signal Show Al Mir, Time [min] T
Signal Name e Start Time [mi]

Apex Value [nV] , S —
Start Value [mV] Show I

End Value [mV] Response

Ares [mv.e] Amount [a/kg]

Height [mV] Amount® (%]

Ares [%] Hide Al Peak Type

Height [%] Compound Mame

WS [min] Apparent Mobilty [10-9.m2.5-1.V-1]
RE Effective Moty [10-9.m2.e-1.V-1]

Hide

Migr, Index [
Asymmetry [
Efficiency [th.pl]
Resolution []
Calculated by
Response Factor
Carrection Factor

Selected Column(s) Properties

() Show Value Units No.: (O Places O Decimal Places d
(8 Use Default Font

Font... Preview 123,456789

Cancel Default Help
Fig. 6: Results - Setup Columns in CE Mode

4.5 Instrument Control
Clarity is prepared for development of control modules for CE instruments. CE
Instrument Type was added to the System Configuration dialog and new Inlet Vial
(InV) and Outlet Vial (OutV) columns are available in the Sequence Table.
Software development kit (SDK) is available for instrument manufacturers to develop
control modules for their CE instruments. The control module will add a tab to the
Method Setup dialog and can also add a pane in the Device Monitor window.

4.6 Mobility Calculations
The CE Mode allows you to calculate the Apparent and Effective Mobility. 1t is
displayed in the Electropherogram window - Performance tab.
In case the Performance tab is not displayed, you can display it using the menu
command Results - Performance Table.
To calculate the Effective Mobility, EOF Marker Peak has to be selected. (EOF Marker
Peak can be assigned to appropriate peak in chromatogram through EOF Integration
operation Efil. J)
The separation parameters can be predefined for all chromatograms using the same
method in the Method Setup dialog - Advanced tab, see the chapter "Setting of the
separation parameters™ on pg. 5.
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A4 instrument 1 - Electropherogram °

Eile Edit Display Electropherogram Method Resuits SST View Window Help A xzEonde
Eof| dAcm R P - N R I R R R
AN
A =
gl — Data\sample_Vial_6-2
n
A ® 2 -
’ 60 - o
A 5 - B
L3
R g«
% S
n -
a2 g -
eoh 2 &
“A & &
n 5 Al BVAN
It L Il Il
g o 1 T ¥ T T T
0 2 i s s 3 2
o~ Time [min]
A Capillary Performance Table (From 50% - Sample_Vial_6-1)
o~ Total Capilery Length [nl:
Mgr. Tme W05  Asymmetry Efficency Resoluion ApparentMobiity — Effective Mobiity

o ml | ool | O [0 H | [08m2s1v-] [Dam2s-iy-g Compeundtiane ffective Capilary Length [rl: (Length ol Detectr)
Al 1 osm oo 1 &5 173,418605 [ 157,560 )
N 2 1,407 0,160 0,385 428 5,566 71,090047 54,267643 S 20000

3 1650 0,080 0,839 57 119 60,606061 43,783656 Reference Peak Mobiity (Effective mobitty of the EOF reference peak)
&3 ae ou7 167 s2 12,060 27,320%04 10,500000 [10-9.m2.5-LV-1]
o 5893 0133 1114 me 173 2509173 5219332

3 430 0137 087m s527 1an 23,1660 6,34%19
Q= sso3 oam  tpss w4 7021 e 0117178
NV 5810 0117 lom 1 4397 14,6328 2.138117

s 700 010 08w 1% 1% 13,164906 2650098
Bl 9520 0110 0,967 41495 12,005 10,504202. 4,318203
1 sEm o7 1000 470 Lget 10,121457 6,700847
N
*
™
&
B

Results  AllSignalsResufts  Summany | Perfomance | Integrafion  Measurement Conditions ST Results -
¥ Fornelp press Fl, oweriay|

Fig. 7: Performance tab in the Electropherogram window

4.7 Mobility calculation formulas
Apparent mobility of analyte A, myp, A is calculated according to equation (1):

Legs Ly
mam ;A - tim'g ;AUsep (1)

L - effective capillary length (from injection end to the detector position)
Lot - total capillary length
USep - applied separation voltage

tmig,a - migration time of the analyte A (in Gaussian peaks = migration time of peak
apex).

Effective electrophoretic mobility, m a, is defined by eq. (2):
Meff,d = Mappa — Mpor  (2)

mgor is mobility of electroosmotic flow (EOF) calculated according to eq. (3):
Lefthot (
3)

m =
EOF tmig;EOF Usep
tmig,EOF - Migration time of the electroneutral compound (marker of EOF)
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Substitution of equations (1) and (3) into equation (2) gives the following equation for
effective electrophoretic mobility of analyte A, mgg o

Les¢Lio
MAeff = {}fp[ — ] (4)

tmig,A tmig,EOF

Alternatively, mobility of EOF, mgy, can be determined from the apparent and
effective mobilities of a reference analyte R, m,,, g and megs g, respectively.

MEoF = Magp,r — Meff,R (5)

Mapp,R is calculated according to eq. (1), where tmig,A is replaced for migration time of
reference analyte R, tp,g r:

LefsLio
mapp’R o trm'g,R Usep (6)

Substitution of equations (6) into equation (5) gives the following equation for the
electroosmotic flow mobility, mggg:

Lefthot (7)

m = —m
EOF tmig,R Usep 6ff,R

Effective mobility of reference compound R, mgg g, has to be known from the previous
measurement in the same background electrolyte and at the same temperature, at
which the apparent mobility of analyte A is measured.

Effective electrophoretic mobility, mg a, is then calculated according to eq. (2), where
Mapp,A is obtained from eq. (1) and the electroosmotic flow mobility, mgop from eq.
(7).

For the special case, when reference analyte R is electroneutral compound (EOF
marker), i.e. Mggr R = 0 and tyg R = tmig EOF, the eq. (7) becomes identical to eq. (3)
and effective mobility of analyte A can be calculated according to eq. (4).
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