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1. Information about FAIMS Data Analyser

The software "FAIMS Data Analyser" is an optional data analysis tool created with IGOR
PRO from WaveMetrics, Inc. Portland, OR 97223, US.

To use the "FAIMS Data Analyzer" with all its functions it is necessary to install the program
IGOR. You can download the fully-functional IGOR Pro 6.3 Demo and try it for 30 days after
installation. After 30 days, the demo will lapse into limited functionality mode. The limitations
of this mode are:

e Saving is disabled.
e The clipboard contents cannot be transferred to other programs.
e The printing output is lightly over-printed with Igor-related words.

To avoid these limitations, or to create your own procedures you can purchase an IGOR Pro
license to restore the full functionality.

1.1 Preparing your data for analyse

Before starting the FAIMS Data Analyzer it is necessary to convert the format of your data.
First create a txt-file with the Review Process File from the Lonestar software.

Export data from Review Process File Vsn

Initially load your Icbdf-file, choose File = Export Data and click “Ok” in the windows panel.
Now the txt-file is created, close the Review Process File and start FAIMS Data Analyser.
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Fig. 1 Export the Ichdf-file to a txt-file


http://www.wavemetrics.com/order/order.htm
http://www.wavemetrics.com/order/order.htm

2. How to use FAIMS Data Analyser

If it is not installed, download and install Wavemetric’s Igor Pro
(http://www.wavemetrics.com/support/demos.htm ). As described in the section “Information
about FAIMS Data Analyzer” the demo version of Igor is completely sufficient.

2.1 Starting FAIMS Data Analyser

Double click the “FAIMS Data Analyser.pxp” file. Igor is going to start. If you will asked for a
serial number and the user name, please fill in the information or click on limited function
demo.
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Fig. 2 Starting the FAIMS Data Analyser

Start your analysis by choosing “Macros” -> “Analyse Start”.

Notice: Starting the “FAIMS Data Analyser” for the first time choose “Clear All and Use
Default Options” before starting the analysis.

File Edit Data Analysis Windows Misc Help  Gizmo Zoom

Analyse Start

Inkegrate Single Peak

Initislize Mast Everything...
Baseline Fit at Regions

Identify And Measure Peaks in Steps
Auto Identify And Measure Peaks...

Table of Peak Measurements
Graph of Peak Measurements
Zoom To Peak...

Manual Areas

Hide Area Tags
Showe Only Data And Base: Chrl+0
Color Waves

Fig. 3 Clear all Use default options when
starting the first time
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2.2 Loading Data

After launching FAIMS Data Analyser please load your data into the program. Select the
folder, in which your “.txt’- file is saved. Mark this and click the “Load Data”-button. Now the
program automatically opens the analysis panel and loads your measurements in the
screens shown below:
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Fig. 4: Overview of the FAIMS-Data Analyser “Main-Displays”
positive and negative mode



2.4 Display

The main displays in Fig 4 (positive and negative lon currents) show your data as an image.
The button axis is the time axis, the left axis is the compensation voltage axis and the ion
current is illustrated by intensity similar to the “Lonestar Review”. Additional there are two
black lines. The horizontal one belongs to the “Time vs Int” slider. The vertical line belongs to
the “CV vs Int” slider. Both indicate the position, which is displayed in the “Time vs Int”
display or “Compensation Voltage vs Int” display.

“The Time vs Intensity” displays (middle) show the current chosen intensity by Time vs Int
slider.

“The Compensation Voltage vs Intensity” displays (bottom right) show the current chosen
intensity by CV vs Int slider.

2.5 Modify Displays and Graphs

To modify a display right click on it. A popup shows your options. The popend Trses o Grah...
. Rermove From Graph...
core options are: oy Graph..

Modify Trace Appearance. ..
Reorder Traces...

“Append Traces to Graph...” you can add other graphs into the display.

“Remove from Graph...” removes data from the graph. | Autostale Axes

Axis Properties, ..
Add Annokation. ..

“Modify Trace Appearance” opens a new panel. There you can change colors
the colour, the mode (line, dots, markers) etc. of the displayed graphs. Frame

Quick. Fit

“Modify Image Appearance...” (is useable at the top displays) opens a
panel. There you can change the colour type of the image (e.g. to grays) or the intensity to a
concrete value.

“Autoscale Axes” scales the axes as before, after you changed something by:

“Axis Properties...” opens a panel. There you can change the axis label, the axis range, the
number of ticks etc.
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Fig. 5 Modifying the Axis properties



Slider

Intensity sliders

“The Intensity sliders” change the intensity of the image for a better peak detection. You can
also do it manually by right click on the image and choose “Modify Image Appearance..”.

Time vs Int sliders

With this sliders you choose a constant compensation voltage (row of the matrix), which is
extracted from the image and shown in the “Time vs Intensity Display”. The compensation
voltage you have chosen and the exact matrix’s row for this voltage are displayed right below
the image. The horizontal line displays which one is extracted, even when you have zoomed.
The slider is not on the right position if you have expanded the window.

CV vs Int sliders

With this sliders you choose a constant time (column of the matrix), which is extracted from
the image and shown in the “Compensation Voltage vs Intensity Display”. The time you have
chosen and the exact matrix’s column for this time are displayed right above the image. The
vertical line displays which one is extracted, even when you have zoomed. The slider is not
on the right position if you have expanded the window.

Buttons

Pos / Neg buttons

With this buttons you can switch the recorded data between positive and negative ion mode.
Expand

The expand button zoom in the area, which you have to mark before, by pressed left mouse
button. You can also expand manually by marking an area and right click in it.

AXis Reset

This button scales the axis to default, after expanding the image. You can also set the scale
to default by right click on the image / graph and choose “Autoscale Axes”.

Copy Cont

This button opens a new window with the current shown image and the selected intensity so
you can copy it and past to other programs (Ctrl-C).

Global Max / Min

The “Global Max / Min” button searches the whole image for the maximum value (positive ion
current) or the minimum value (negative ion current). Both sliders are set to it and information
about this point is displayed in the “Text — Information field”.



3D Graphic

The 3D Graphic button displays the current displayed image as a 3D surface in a new
display.
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Fig. 6 Overview Display with activated 3 D graphic

You can rotate the global 3D surface as required by pressing and holding down the left
mouse button and moving the mouse in the desired direction.

Integration

The “Integration” button starts the fast integration for one peak. Just follow the instructions in
the “Text — Information field”. For the 3D integration you have two more options:

- if your peak you want to integrate is an ellipsoid mark the “Ellipse Signal”
checkbox

- if you want to see the image in a new window while integration (not advised) mark
“‘New Window” checkbox.



Save Ref

This button allows you to save the current “Int vs Time” graph. It is useful to create a library
with substances. You can load the saved file into the “Overlay Panel” to compare to your
measurements. A new window is opened, this function is detailed described in the chapter
“Creating a Reference”.

Write in Report

This button, located in the “Text — Information field”, writes the integration data into a table. If
the checkbox “Automatically” is marked, you don’t have to press the button. There two
different tables for each integration button one.

Show Report

This button shows the table with your integration data. The table according to the popup
menu next to the button is shown.

Local Max / Min
Same as “Global Max / Min”, but only for the area you have marked before.
Overlay buttons

The “Overlay’-buttons temporarily store the current displayed image, CV vs Int or Time vs Int
depending on the location of the button. It will not be deleted by pressing “Load Data”, but
they are all deleted by choose “Macros” -> “Clear All and Use Default Options”.

Show buttons

The “Show”-buttons display the stored data by “Overlay” in a new panel, but each one only
shows the data for the display they are next to.

Clear buttons

Whit the “Clear”-buttons you delete the temporarily stored data by “Overlay”. Only the data
they are next to.

Load Data
This button opens the load panel where you choose the next “.txt"-file you want to load.
Analysis button

The “Analysis” —buttons opens the current selected “Time vs Int” in a new window and initiate
everything for data analysis.

10



Raw Data

To edit the raw data of a chromatogram or a individual spectra, place the cursor near the
curve and press the right mouse button, a submenu is displayed in which you can choose the
point “edit tempColPos” or “tempColNeg” for the data in the negative mode. (Fig. 7 and Fig.8)
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Fig. 7 To display the raw data of a curve, press the right mouse button near the curve
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3. Data Analysis

3.1 Overlaying chromatograms

To be able to compare different measuring chromatograms with each other it is possible to
overlay them as shown in figure 9.

Select the first chromatogram to compare and press the “Overlay button” left under the
chromatogram window. Select the next chromatogram you want to compare and press again
the “Overlay button”. Press the “Show” button and enable the names of the curves in the text
box under the graph window. A click on the “Annotation-Button” will display the legend of the
curves with the selected compensation voltages.
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Fig. 9 Overlaying different chromatograms

A click on the “Close-button” will not delete the overlayed chromatograms it will only close
the current window. You can display the compared chromatograms again with a click on the
“Show-button” left under the chromatogram in the main window. To clear these data from the
temporary storage please press the “Clear-button” left under the chromatogram in the main
window.
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3.2 Creating and Using the Reference

The save reference option is useful to create a library for chemicals you want to detect in an
unknown sample.

Creating a Reference spectra

First record a “Continuous Mode file” with a pure substance with the Lonestar software. Then
load it into the FAIMS Data Analyzer. Choose a compensation voltage with the “Time vs Int”
slider, where your substance has a perfect peak. Press the “Overlay button” left under the
chromatogram window. After that please press the “Show button” the and the current “Int vs
Time" graphic is shown in a new window. Here you have the ability to add tags on the graph:

[ Building_Ref:tempColPos vs Zeitd

Sample A Sample B
5033 = - E156s

Intensity [a.u.]

T T T T T T T
0 200 400 500 800 1000 1200
Time [s]

{Enter Substance: [Sample Bl 1y Mark Peak with Cursar
) Enter Name of Substance
Add Subs 3) Press ‘Add Subs' Button

Fig.10 ,,Creating a Reference spectra“

- Place the cursor (initially placed bottom left) at this place, where you want to add the tag
- In the subwindow below enter a substance name

- Confirm with “Add Subs” button

- Your tag is shown in the graph window

- Add as much tags as you like

- To delete the last tag, press “Remove Tag” button

Confirm with “Continue Button”, if all tags are right set or use “Cancel” to quit “Creating a
Reference”.

A new window is shown (Fig. 7), it contains data according to your loaded measurement.
You can change the “Sample Name” and add “Additional Note”.
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Please fill in the right parameter at “GC Parameter”. Confirm with the “Continue” button and
choose a data folder and the save the name of the data.

Please complete the Inforamtion

Sample Name: GortEsche-60%_1
Compensation Yeltage [V, 0.29
Date: Di, 4. Miz2014

Addiional Note:

GC Parameter:

Colunn Flow [ /min]: 0

End Temp. [T} 0
Hesting Riste ["C/min]: 0
Holdtime [win}: 0

FAIMS Parameter.

n Field [%]: 60
e [L/minl: 1.94

s 1 Fig. 11: Editor to set GC-Parameters
Senser Temp. [T} 499

Loading a Reference file

Press the “Show” button below the “Int vs Time” graph. Notice: You can display the
Reference file even without having data “overlayed” by “Overlay” button. The “Overlay”
window appears. Now press the “Load Reference” button. A “Load Dialog Window” is opend,
choose the Reference, you want to open, confirm with “Load”. The Reference file is append
to the graph window and automatically the common-, GC- and FAIMS- parameter are
displayed in a subwindow on the right hand side. To display the tags, you have added during
“Create a Reference”, press “Add Ref Tag”, all tags are automatically added to the graph. To
remove the “Reference” press the “Remove Ref’ button. If you want to load another
Reference file, use the “Load Reference” button, you don’'t have to use the “Remove Ref’
button before. If you press the “Close” button, the Reference is automatically removed.
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Fig. 12 Comparison of an unknown substance with a reference spectra
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3.3 Integrate Single Peak

Choose “Macros - Integrate Single Peak”. A panel appears below the displayed graph. Now
you have to place cursor A at the start and cursor B at the end of the peak by drag and drop.
Therefore it is easier if you first expand the peak and then put the cursors on it.
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Then you have to pick a baseline for your integration. Click the popup and choose between
five baseline-types:

e “y=0" —the area between y=0 and the graph is calculated.

e ‘“y=...” —aninput area appears. You set a constant line as baseline. E.g. you set 0,
this would be the same as « y=0 »

e “Constant line through cursor A” — the same as “y=...”, but the program sets the
constant line at the high of cursor A

e “Line between Cursor A and Cursor B” — a line between both cursors is drawn.

o “Create own Baseline” — a cursor (named “C”) appears in the middle of the display.
Set this cursor to the start point of your baseline. Click the appeared “Add cursor’-
button to display the next cursor in the middle of the display. You can work with up to
eight cursors. They were connected alphabetical, after pressing the “Construct

Baseline”-button.
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After pressing “Integrate” the area is calculated and shown next to the button. Now note the
area by Concentration Handler or use the “Add Tag”-button.

Auto Identify and Measure Peaks

To start the automatic peak analyse choose “Macros - Auto Identify And Measure Peaks...”.
A new panel is shown. There you declare the parameters for peak integration:

s FAIMS Data Analyzer 1.0.2 - Igor Pro 6.32

! Load Data. ..
Cancentration »
Initialize Mast Ewverything. ..
Baseline Fit at Regions »
3
Identify And Measure Peaks in Steps »

Auta Identify And Measure Peaks...

Table of Peak Measurements

Choose positive unipolar, if you are
analysing the “Time vs Int pos”, else
negative unipolar for analysing “Time
vs Int neg”.

If you have loaded external
baseline data, choose
here.

The data you want to integrate is
automatically choosen.

InitldentifyPeaks

peak data wave, inclding bazeline # coordinates for peal\data wave

Choose an

Enter threshold termpCoiPos »/ Zeitd s integration type
\aseline peak polarity /

_Mone_ v pozitive unipolar -
\F'eak Threshold, or O for auto thresholds default integration type

0y integrate trapezaidal A /
Enter peak start Peak Startt End Threshold smoath data for search [min 1)

end threshold .6 1 /

split shoulder peaks?
ez

w
Guit Macra \ Continue

Choose “Yes*, if a shoulder of a peak shoud
be seen as as own peak.

Press “Continue”, if you have finished entering the settings. You were asked, if you want to

construct a baseline from the “BaseKnots”. In the background you see is updated “Analyse”-
panel:
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Threshold — the amplitude

of the peaks have to be Correct
above to be detected detected
peaks

The end of the

False detected peak — the amplitude is above the threshold, but
only the begin of the peak is below the “Start End Threshold”.
peak is automatically set at the end of the graph.

— tempColPos
— W_PkThreshold
— W_PkStanEndThresh
& W _Baseknots
O W Peaklkhnots

A {U\JV\ .
LA S 1 \

[ B\ -
\

Start End Threshold — the begin and
end of the peak have to be below, else
the peak is not or false detected.

Not detected peak — the
amplitude is under the
threshold

Not detected peak — the begin and
the end is above “Start End Threshold”

If you choose “Yes” for “Construct Baseline from W_Baseknots”, a line through the
“Baseknots” (cross at start and end of a peak) is drawn. In the next panel you choose either
the area should be detected in relation to the baseline or to y=0 and you choose the
measure period. After pressing continue an automatically created report appears.

If the cursor is
marked, you can
change the size and

delete while it is fl

You can delete an object by pressing

lagged.

The graph as seen before

position of the

objects. —=
If the “A..” is marked Bagifanori o BIX
-~
you can change the 3
title by clicking on - o
« . " eaks
Your Report Title ] ‘Your Report Title Here (Irzpezuidal ares)
Here”.
(=)
n _ — termpColPos =
28 — W_PkThreshold
1 — W_PkStartEndThresh
= 204 A W_BaseKnots
o O W PeakKnots
2 q5d — W _BaselineFit
A table with number g T(
of the peak, time of £ i
the peak center, \ “ ‘ yf\ l h {\j\ j&ﬁq
peak amplitude, ??7?, 05+
peak area, start and
. T T T T T
end time of the peak. 0 o a0 B0 a0
Time [s]
Pain W_\PRSQQlerS Wi_PEAMPS W_PKFYWHM S VW_PkAreas W_PR1 Wi_PRi2
1} Eh 1.79857 7.0e088 12,7500 4749 B1.4
1 94,5 2453249 7.701M 18,7904 87.2 1065
2 1424 171617 5,75880 10,312 1378 1511
3 2125 1.2405 544558 746731 2063 2223
4 3242 1.47738 B.4605 59,8806 3181 3328
<) 343 1.03804 845626 471966 3831 851.2
s
100% w| PeaksGraph Left: 0.99 Top: 145 | width: 627 | Height: 308 € 1| >




Concentration Handler

s FAIMS Data Analyzer 1.0.2 - Igor Pro 6.32A

Windows Layout Misc  Help
Dat. T —
Co Elys Sf!ﬂw.Cnncentratmn.Hand\er
The “Concentration Handler” is an easy way to take a Ik st Eryting. . R e
concentration curve. Open the “Concentration Handler” by pressing “Macros -
Concentration Handler " either “Initialize Concentration Handler”, if you want to create a
new concentration curve or “Show Concentration Hander”, if you want to add a point or see

the last concentration curve you have taken.

Here you see Enter the Name of
your added the sample
points ;

Lo —\ +

| = 5+ +
Type the - . Do a linear fit. If
concentration & . you want to see
of the sample g I the fitting resuilts,
you detected . * I first mark the

A i “Area vs

S — Concentration”

| o s w 15 m S5 a0 s display
Choose the I fea ]
peak number ubstanzname Enter a Mame

from the report

Concentration Mah
or enter the \P =
peak area S 4 ¥ O Peakfreg Enter an area from a sample
directly [ po Graph | [ Fit y=ash with unknown concentration,

after you did the linear fit.

alculate unknown Concentration:

Area [
First enter Calculated Corcentration 00— | - -
concentration —— The concentration belonging to
and peak area, the sample will be
then add to [Load next Wave][ Save Curve ][ Loa/d Curve ] automatically calculated.
graph /
By pressing “Save Curve” the curve A popup will appear, choose the
displayed on top will automatically concentration curve you need.
be saved with “Substanzname” as The choosen curve will appear in
title the graph

Fig. 17: Concentration Handler
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4. PCA - Principal component analysis

There is the possibility to arrange a PCA. Therefore choose “Start PCA” in the submenu of
Macros.

A new window will open, where you can choose with which matrix (positive or negative) you
want to start the PCA.

Positiv lon Curent |

Detected Components | Mak
Plat PC # comporentstause[3 &

Then press the “Run PCA” button. The process may take several minutes. Afterwards the
number of detected components are shown in the display next to the button. In the display
below you can now enter the number of components you want to displayed by “Plot PC” or
“Varimax”. The PCA operation and procedures follow the text by E.R. Malinowski: Factor
Analysis in Chemistry, John Wiley and Sons (1991).

-{oixf

=101 x| =13l
RO | | [1o4mm1 LI | [rosti on curere =1
Point WY_Eigen ‘ W_IE W _IND W_RSD WW_PEL WY_Curnulative'VAR | ‘ Detected C (o
i 104981 3 53293608 0062588 i 937951, | ooz | Sieeiee ompanstie
1 5497 52 1 515646-08 00285791 i w7072 — Flot PC # components to uss [T
2 849 497 1 04013008 00183711 i 99 4562 Varinas
3 451 042 5,15865¢-09 0,0090977 1 0 99 9692
4 93 5336 3,10556e-09 000545937 i 59 9528
5 27 B276 2 15029e-09 000378081 i 99 9774
[ 111021 1 512566-09 000263104 i 99 9674
7 400909 1 367620-09 0,00239741 i 99 9909
B 2,18617 121348009 000212399 i 990929 o
of
Time [5]

Global Max

Copy Cont Local Mar | 3D Graphic| Integration

| T Grapho:M_R vs ZeitG;M_R vs Zeitl;..
I™ New Winc

0
E 24
$r -4
5 o« g
£ 2 5
H
B
o
T T
0 &00 -0
[ [ [ e | [ e frue ] e
SaveRef| Ovedap| GShow | Clear | Anapse| Integration T T
0 500 1000 1500
File Mame : F3-1_50 10

5 5 E z -1 0 1 z
\.N’.rlte \n. F{ep.utl ,_.AuEnrnaA.u:.ally L Sh?v.wﬂep.mt | ! 20. Gompensation'bitage [

[
Fig. 18 Example for Principal Component Analysis (PCA)
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