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Introduction

* In many laboratories, batch review and reprocessing of
chromatography data is the most time consuming and error
prone process.

* Inefficient data visualization together with tedious, repetitive
Integration and multi-step batch reprocessing can add
significant amounts time to the process.

« Thermo Scientific™ Dionex™ Chromeleon™ Chromatography
Data System (CDS) software applies Operational Simplicity™
to data processing and as a result, offers several unique tools
to simplify and speed up data review and processing.
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Faster Data Processing

* Reprocessing of chromatography data is often the most time
consuming and error prone post-run process.

* Re-integration can be a manual, unintuitive, multi-step
process.

* You may need to repeatedly batch reprocess the entire
seqguence just to view the effect of changes made.

* In Chromeleon CDS, dynamic data processing ensures the
selections and changes you make are instantly reflected in
the data and results, for all injections in the sequence, saving
huge amounts of data processing time.




Typical CDS Reprocessing

« Method is stored outside sequence

« Copy stored with each injection — need to reprocess sequence to update
all injections

Sequence

Injection 1

Method Set
|y

Method Set | Injection 2

N
njection 3




Chromeleon CDS Data Processing

-

* Method part of sequence
* Active link to injections

UV_VIS_1p | Name

|

Type

Check Standard

Check Standard

Check Standard

Check Standard

Check Standard

Calibration Stan..

Type

' PROCESSING METHOD
== INSTRUMENT METHOD

Processing Method
Instrument Method

( ® Method is dynamically linked to each injection = instant updates
Operational| ® No need to export data
Efficiency |® Allreporting and calculations are within a validated environment.
L ) © Greater productivity - up to 98% time saving
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Data Dynamic Linking and Updating - 1
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o Method 6 4 Cal Standard 2 (0.010 mM) Calibration 3 0.0089 3.65 0.062 2.385| BMB 0.02 1.07 6.09 o
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Faster Data Review
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Faster Data Reviewing

* When reviewing data you can waste a lot of effort and time
moving between different views to display the results you
want on the screen.

* For example, you want to review the calibration plots of several
components, or compare the results for only one type of injection e.g.
only check standards or calibration standards.

« SmartLink automatically displays only data relevant to the
current zoom or selected components, providing the analyst
with all the information needed for fast, easy data evaluation,
saving valuable review time.

14 SCIENTIFIC



Faster Data Reviewing — SmartLink

- Easy way to review required data, without setting advanced
filters in the panes.

» Data is showed based on:
« Zoom of chromatogram
« Selection of peaks in the chromatogram
 Selection of chromatograms in the sequence

* Link is created by a single click

&

SmartLink

15 ThermoFisher



SmartLink of Panes to Chromatogram
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SmartLink of Panes to Chromatogram

o) H - Chromatogram Tools barbara.wan.cann - %/ ater Analysis [Sequence] - Chromeleon Chromatography Studia - B x
[iata Processing Home | Processing  Lapout (7]
1 q;ﬁ :._—.; Injection A n N & Chromatagram EI Processing Method . Contour30 Plok & I-t Flat % Component Traces &
Ee '_urrrl_ : —— = |+ Calibration Plat Sil Peak Properties [ Un-vis Spetra 328 Injection Rack. -
%5 Component Results Calib, & PM Contour & Res. = Interactive Results | | 4 Interactive Charts | [\ Fluorescence Spectra | ||, Mass Spectra smarttink
Clipboard M avigation Fresetz Fanes Linking
Data Pmcessing « | [s00+ F Wister Analysis #5 = Seven Anion Standard Il - 5 ECD_1 Fluo@ Chiaride
- 3] 3 2901 Fluoride External ECD 1 9.00 1 Chloride  External ECD 1
4 Injections ' q | pE*min ] pS*min
- 40,0 3 =
1 g Seven Anion Standard || - 1 ; 2 500
20 Seven Anion Standard Il - 2 1 3 o 1009
3 g Seven Anion Standard || - 2 | 3004 R E % § - g . —t ] L
478 Seven Anion Standard Il - 4 1 = rss = = £ 000} - " |oon -] = .
& ) /2ven Anion Standard I -5 ] - @ z 2 = 0.0 100 140 00 500 700
6 Seven Anion Standard Il - 6 207 , g © s 2 — biivie - Bromide
L = = o = A _ Mitrite External ECD_1 _ Bromide  External ECD 1
7 E Dirinking W ater @ Z. £ = 4.50 [ zmin 3.00 =i
B Tapwater - 1004 o Mo @ rr > it I 250
& E Povuer Coolant ' ater o = j\ j\ /\ ]
T 2.00+ 1257
10 5 Power Colant Water - 1 j\
0.0 S T = T I r )
A (e = 7 . min oo :. : moiL | ool : mgL |
1 ECD_1 1 0o 20 4D &0 80 100 T 125 0D 500 700/ 00 500 700w
= _ 7 4 A B C D E F G H | J K L N O
e - 2 No. min mg/L Y pS*min ps min EP EP EP
m Injectiomlsist 4 1 1.503 n.a. 0.02 0.0042 0.04 BMEB 0.053 2.36 412 1589
: 5 2 Fluoride 2067 5.0242 5,93 1.2830 15,76 BB 0.073 1.27 1.97 4495 |
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SmartLink of Panes to Chromatogram
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rartLin
%5 Component Results Calib, & PM Contour & Res. = Interactive Results | | 4 Interactive Charts | [\ Fluorescence Spectra | ||, Mass Spectra
Clipboard M avigation Fresetz Fanes Linking
Data Pmcessing « | [251 4 1§ Wwater Analysiz #5 Seven Anion Standard |- 5 ECD_1 Mikite Eromide
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b N4 2l zs0q) 50 1| pE*min 3o S*min
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Zoom Into Y s  yeomin
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T I T
A (e = 4 2 | min ool : mail a0l : : ul |
7 ECD_1 373 500 6.00 7.00 5.0 2.0 10} 00 1053 0o } s00 700 o 50 100 140
= _ 7 | J L M N O
4 Components = v] 1 Peak Peak Name Ret. Tlme Amount Rel. Area Area Helght Type Width (50%) Asym. Plates =
= = - 2 No min mg/L % pS*min ps min EP EP
m Injectiomlsist 4 Mitrite 3.970 405301 27148 2071 BMB 0.119 ek
: 5 6 Bromide 5.830 401852 9.?4 1.8161 9.95 BME 0.166 o 0
B Instrument Method 6 | 7  Nitrate B743 402283 1221 22771 977 BMB 0.210 Cahbraﬂon Plot Only
= | Phosphate 9.210  B50.4440 13.10 2.4432 7.47 BB h . bI k
W [ Maximum
A‘ I Minimum E S OWS VISI e pea S
T bI I h 10 9.2511 47.90
able only Shows 1
oo 12
visible peaks 13
14
15 [v
< [[»[% Surmmary A Peak Results A Peak Purit Library Search A _Systern Suitability Test A _Calibration A _&udit Trail [[€]m] [&]

barbara.van.cann: Full Access
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SmartLink of Panes to Selected Injections

L R

Interactive Result Tables

barbara. wan.cann - Water Analysis [Sequence] - Chromeleon Chromatagraphy Studio - B x
[iata Processing Home | Tables  Summary Table  Farmat ':@'
% éﬁ F!E> Injection A .r:UrJr'. E Chromatagram EI Processing Method . Contour30 Plok & I-t Plat % Component Traces @
- (VAVIUAN -
EE] [EE! I S — ’ = I_ Calibrakion Plot j Peak Properties E Liy-Yis Spectra E Injeckion Rack -
SmartLink
fg ﬁ Component Results Calib., & P Cortour & Res. | = |m Interactive Results | | |+ Interactive Charts | [i Fluorescence Spectra |.LJ.L Mass Spectra
Clipboard M avigation Fresetz Fanes Linking
Data Pracessing « | 500+ 3 ;"Jater Analysis #5 Seven Anion Standard || - 5 ECD_1
Ik
~
4 |njections ¥ 5
- 400 4
1 g Seven Anion Standard || - 1 2
.
20 Seven Anion Standard Il - 2 1 3 3 o
30 Seven Anion Standard Il - 3 30.0 o @ =4 o = .
= i) = (]
478 Seven Anion Standard Il - 4 I z = e hud o &
5 g Seven Anion Standard || - 5 q ui;_ u;-: z < % =
2004 = z .
6 Seven Anion Standard Il - 6 o £ 15 § 2
7 E Drinkinig " ater @ = 2 g
L ' ' [
87 TapWater 10.0 = = ® "% o 5
9 E Power Coalant 'water % & /\ f\ J\ /\
— o
1o E Power Coolant 'Water " ] = , | cln, , A | , | | , | , A
- ETd : i
4 Channels = : 504
s ECD_1 - ulla] 1.0 2.0 30 4.0 5.0 5.0 7.0 5.0 9.0 100 1.0 120 125
4 = o -
= _ v |I¥ A | B | ¢ [ D E | F G [ Chloride ECD_1
4 Components = {Ll 1 Inj. Injection Name Type Ret.Time Amount Rel.Area Area H= 333
S - 2 No. Selected Peak: min mgiL % HS 'min e
m o 3 ECD_1 ECD_1 ECD_1 ECD_1 ECD ’ 2
! 4 Chiloride  |Chloride Chiloride  Chloride Chhy 2 329
T 4 1 Seven Anion Standard Il Calibration 3.260 0.1408 32.89 0.0150 =
mh Instrument Method X X X 5
6 2 Seven Anion Standard Il Calibration 3.260 0.8572 2316 0.0913 o 327
m 7 3 Seven Anion Standard Il Calibration 3.283 9.3323 25.22 1.0287
8 4 Seven Anion Standard Il Calibration 3277 19.6978 2615 2.2601 328 2
Aa‘-r Report Designer 9 5 Seven Anion Standard | Calibration 2203 406104 26,97 5.0282 323l I
a 10 6 Seven Anion Standard Il Calibration 3.307 59.7976 27.22 7.9045 r T 2 2 £ 8 £ % 7] 5 B
| Electronic Report 11 7 Drinking Water Unknown 3273 32730 68.38 0.3521 E E E = EF = = g [
o
12 2 Tap'Water Unknownh 3277 12.8870 6371 1.4405 g g % % g % g k) § %
H:EI Spectral Library 13 9 Power Coolant'ater  Unknown n.a. n.a. n.a. n.a. |niections =8
14 10 Power Coolant'ater  Unknown 3.277 0.0182 662 0.0018 (i L
F - rrE S eoec 1> —
< [ >\ Summary A Peak Results A Peak Purity A Library Search A System Sufl|< Ju] [*#] | \ Retention Time /| Componertirea [ Rel Peak Area | FAEIE™
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SmartLink of Panes to Selected Injections

%} o) H - Interactive Chart T ools barbara. wan.cann - Water Analysis [Sequence] - Chromeleon Chromatagraphy Studio - B x
"sjection Chart 'Q)
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Select multiple Chromatogram  resweveros | Bcomsope: [ Wressr | g component Troces P
1 i i GO Tk -
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=1 Electronic Report 1 |Minimum 3273 32730 2615 03521 o[ z z £ =
e 12 [Standard Deviation 0015 248177 1581 e 5 5 5 £
Itﬁ 13 |Relative Standar<" 0.47% 79.81% A 4.80% @ @& i o
g _ Injections
Result tabl dl ive Ch i
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Faster Data Review — SmartLink

- SmartLink can drastically reduce the time and effort of data
reviewing by displaying all the relevant data to enable you to
perform fast, easy data evaluation.

* It also provides a simplified way of viewing large amounts of
data, e.g. from long sequences or where there are large
numbers of components.

 Especially useful for GC and GC-MS users.

* Provides an easy way to review data and trends across
specific injections or components within your sequence.

» Another unigue implementation of Operational Simplicity!
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Easier Processing Method Setup

Proc. Methoﬁc_l‘ |
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Easier Processing Method Setup

* Creating your component table can be time consuming and
error prone

« Setting correct integration parameters can be a laborious trial and error
process

- Setting up calibration levels can be an unintuitive, complex procedure
- Updating component retention times as peaks drift is often a lengthy,
manual activity, especially when many peaks are present.
- Chromeleon CDS offers a suite of functionality to simplify and
speed up processing method creation including:
« A component table wizard
« Cobra™ peak detection algorithm and wizard
- SmartPeaks™ Integration Assistant
* Fast, intuitive calibration level creation
« One-click retention time updating
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Easier Processing Method Setup — Component Table

- Component table wizard
 Guides you to accurately create a table based on your chromatogram

and/or UV spectral libraries.

=

Component
Table Wizard

* One click to use

spectral library results
* 5 step wizard including

naming of peaks

General
Select whether you want to ov
Select how to create and name the components.

mwrite exdsting componerts or not.

% Component Table Wizard
[ General Time range Fitter Reference Spectrum Review ®
4- 7
n: m; = I
mAU & b & i
g g g g o
750 = &5 & & Ied =
g
500 S 4] o 8
£ ' SRR
- 5 £
2609 o ©
7
- LA
0 L ]\ : ! I ! T T T T TR
-100- T T 71T —T T T — T T T T T T T T — T T T T T — T T T T ™
0.00 1.25 2.50 375 5.00 5.25 7.50 .75 10.50
Undo Zoom
.

Next>> || Cancel

er
Create and name components according to Spectral Library Screening results
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Easier Processing Method Setup — Component Table

- Component table is quickly created with correct retention

times, windows and names.

Detection | Component Table | Calibration | Unidentified Peak Group Table | Chromatogram Subtraction | Advanced Settings | 55 ¢ !
Component Table (7] )
Group Area [rag a column header here to group by that column. Bun Component Table Wizard. . Shaow P
? Mame RetTime « nfindow Channel Eval Type Stand. Meth. =
1 | Thiamine 2252 0.100 AG All Channels Ares External Lin
2 |Pyridoxine 3445 0165 AG All Channels Area External Lin
3 | Miacinamid 5250 0.100 AG All Channels Area External Lin
4 | Pantothenic Acid {7767 0.142 AG All Channels Area External Lin =
5 | Folic Acid 8.323 0.100 AG All Channels Ares External Lin
g | Vitamin B12 2.819 0.100 AG All Channels Ares External Lin
7 | Riboflavin 9.360 0.100 AG All Channels Area External Lin
#* Click here to add & new component :
L4 i | P |
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Easier Processing Method Setup — Peak Detection

* Most time consuming and tedious task in chromatography
process:

» Chromatogram Integration

* Chromeleon 7 CDS introduces two new tools that
significantly simplify this process:
« Cobra Peak Detection Algorithm / Wizard

* SmartPeaks Integration Assistant
fi
’H%“\

SmartPeaks

o6 ThermoFisher



Cobra Peak Detection Algorithm / Wizard

* Cobra is an algorithm that:
 Finds peak start/end times accurately and consistently
 Accurately determines “true” underlying baseline
« Requires minimum number of parameters to reach integration goal
» Cobra Wizard provides:
* Fast, guided way to determine initial detection parameters

O

Cobra
Wizard

- ThermoFisher



Cobra Peak Detection Wizard

_ A Amino &cid Linearity Run #15 Cal Standard 5 (0.200 mhd)

U _VIS_1

1| mad
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Cobra Peak Detection Wizard

1. Start Cobra Wizard

2. Define the integration range
¥ ca ws «~ 3. Set the baseline noise range

®—Integiation area Baseline noise range —— Cobi """ e - - k -
| #¥ Cobra Wizard @ x |
3000
O Inlegration aiea ine noise range Mirinum area —— Channel ard injection type ——@
s 4. Select the narrowest peak
gmui‘:{lﬁmu: [LY¥] I
naodl - = -
2000 i | % cobra Wizard @ x|
- Select the smallest Kk
= &
&0 ) sz g? =] @ Integiation arez —— Baseline noize 1ange Cobra smoothing width Mirimm area —— Channel and injection type ——@ § . e eC e S a es p ea
: £ =y
# o o T ' T
1500 @ = = ,\
50 & ﬁj Fla¥ 2 00 ———— ¥ Cobra Wizard x|
AP I e
4000 4 9 | - @& Integiation aies Baseine noise range Cobia smocthing width —— Minimum area Chareel and injsction lyps ——@)
2
T
i? 800
o
] ¥ T
700 |
o]
@
500 ¥
0 128 2450 175
s 100 . :
Integration Arca Configusation 055 100 200 300 4
Select Consider Vaid Peak o hide & negative peak at the chio
should be integrated. Cick in the chiomatooram and drag the R -
Integration Area Conficuralion B
Select Consder Vord Feak to hide I"vih';‘ peak 3t the chromatogram stad Set a chromatogram area N w
7] ConsiderVeid Pock hvomatogram and dag e mause over he area you wart 1o nteqrats
Use duito Range 100 S -
o fom [0S0 Conidr Vo Poak 0% 100 200 300 A0 50
33 pesks detected © Use AudoRange. R B T
o T 1 Cobra Smonthing Width Configuration En fmin
pe e . )
Specily the smoothing widih. Click the nannomest peak in the chiomatogram o diag the mouse aves the appropriste: 3 3 i i 5
chromatogram area to deline the smoothng width, 055 100 200 300 L 00 5 £51
9] Unda Zoom

Minimum Area Configuration
Use At Smoothing Width Specily & minimum sres thieshold below which peaks are ignoed duing pesk detection Select the narowes! peak in the a"
= chromatogram to define the minimum area.
@ SmeothingWidth 0022 2| min
3 pesks delected
— Use fAuto Mirimm Area
44 Back Hext
(ot ) how o i [ P

27 peaks detected

ccBack [ Mew>> ][ Cancal
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Cobra Peak Detection Wizard

Detection Settings @ |
algorithm:  Cobra 5 Run Cobra Wizard
°* Farameters added 1o component tapie
EBaseline Noise Range . : LI
Cobia Smaothing 'width:
¥ Auto Range 00z =
B i Cal Standard 5 (0.200 mhd) U WIS _1
plarline) (] Consider Yoid Peak
End Time: [min]
Group Area Drag a column header here to group by that column
# RetTime & Param. Name Param.Value Inj. Type Channel
1 | 0.000 [min] Inkibit Integration Ok Any All Channels |2T
2 | 0.000 [min] bimimum Area 0.2430 [Signal'mi Any All Channels 25
3 | 0.550 [min] Inhibit Integration  © OFf Any All Channels
4 _j Inhibit Integration : On Any All Channels
| * | Click. here to add a new Cobra detection parameter

-10.0-
r
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Easier Processing Method Setup — Peak Detection

* There are many ways to integrate unresolved peaks

2 01_LINEARITY-1#14 Lingarity §
T4 - Mel

I 13-Val I 16 -Tp ] [ 16 - Phe ]

19-Yal-3.490  20-Mel- 3615 22- - 3772 f +

J

70

60

50

40

W

20 183,985
104

0.0
4

- : )
Is this what ) Is this what
you want’> _you want?

\_
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Peak Detection — SmartPeaks Integration Assistant

» Unique tool for easily reaching your integration goals for
unresolved peaks

* Requires no training
» Great example of Operational Simplicity

* Process is clear and understandable
* Requires only a few steps

 Correctly integrates all unresolved peaks in seconds

32 SCIENTIFIC



/\‘/\%\ 1. Activate SmartPeaks Wizard

50,0 - LLAming Acid Linearty Run #1

Peak Detection — SmartPeaks Integration Assistant

2. Select Area of Interest

| Standard 5 (0.200 mi

J]

3. Select the Integration

You Want
i SmanPeaks: Select Alternative - o x|
Zoom to baseline hd «

MMMDNLA

2 Walley Toalley

Advanced

3 Exponentially skimmed riders

I

4. Tangential at both ends rider skimming

.,
~—— .
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Peak Detection — SmartPeaks Integration Assistant

« Parameters added to component table

* Changes apply to ALL chromatograms in seguence

# Ret Time = Param. Name FParam \Value Inj. Type Channel |
1 |0.000 [min] Inhibit Integration COn Any All Channels
2 |:| E||:||:| [IT'II I'I] Mil'lil'l"lu m ,-:u—ea |:|243|:| [Slgl 5004 13 Amino Acid Linear ity Run #15 Cal Standard 5 (0.200 mbd U _VIS 1
4| mau
3 | 0.505 [min] Inhibit Integration Off
4 | 3200 [min] Minimum Rider Ratio 0[*] 700
5 | 3.200 [min] Maximum Rider Ratio 100 [%]
g | 3.200 [min] Rider Skimming Exponential 5.00-
7 | 4.329 [min] Minimum Rider Ratio 10[%]
g |4.329 [min] Maximum Rider Ratio 200%] 5004
g |4.329 [min] Rider Skimming Tangential
10 §&.714 [min] Inhibit Integration On gy
* Clickheretoaddanew |
O 300
200
1.00—-
D.DD; .
1 DD—- min
220 2350 240 250 250 2.70 250 290 .00 a0 s.é_o 330 340 350 360 370
34 ThermoFisher
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Easier Processing Method Setup — Calibration Levels

 Creation and correct population of your calibration levels is
often a manual multi-step process.

- Calibration levels are created directly in your injection list
» Automatically synchronized to the component table.
* You only enter standard amounts.

Detection | Component Table |Ca|ib|ation I Unidentified Peak Group Table | Chromatogram Subtraction | Advanced Settings | 5% ¢ !

o Level Position Component Table i@
Group Area Dirag a column header here to group by that column. Bun Component Table Wizard... Show P
Calibration Standard 01 - | RA1 — ,
¥ Name Ret Time ‘ Level "01" Level "0 Level 03" Level "04” Le =
i 1 | Thiamine 2270 20.000000 2.000000 0.800000 0.200000 1.000
Calibration Standard 02 » > | Pyridoxine 3432 20.000000 2.000000 0.800000 0.200000 1.000
Ei """""" 3 | Niacinamid 5250 20.000000 2.000000 0.800000 0200000 1.000 2
Calibration Standard 05 4 | Pantothenic Acid  :7.814 20.000000 2.000000 0.200000 0.200000 1.000
----------- 5 |Vitamin B12 8.819 20.000000 2.000000 0.800000 0.200000 1.000
Calibration Standard RAd & | Riboflavin 9.360 20.000000 2.000000 0800000 0200000 1000 |
* Click here to add & new component hd
1 | il | »
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Easier Processing Method Setup — Ret. Time Updating

» Updating component retention times as peaks drift can be
time consuming, manual, error prone task, especially when
many peaks are present.

- Automatically update with one click in the Processing
Method, saving time and preventing errors.

Detection | Component Table | Calibration | Unidentified Peak Group Table | Chromatogre
i Component Table

Group Area Drag a column header here to group by that column. Run|
i Mame Fet. Time Window Channsl
1 | Thiamine 2270 0,205 AG All Channels Areg
2 | Pyridaxine 3432 =2 Copy Are
1 | Niacinamid 5.250 4 Paste Are
4 | Pantothenic Acid | 7.814 §1| Fill Down Are
5 | Vitamin B12 8.813 Get Current Retention Time(s) ‘ :—-.re
g | Riboflawvin 5.360 OO TR CTRETETE Are
* |
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Summary
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Summary — Process Your Data

- Faster data processing

» Dynamic data processing ensures selections and changes made are
iInstantly reflected in data and results, for all injections in sequence.

* Faster data reviewing

- SmartLink automatically displays only data relevant to current zoom or
selected components, providing analyst with all information needed for
fast, easy data evaluation

 Easier processing method setup
« Chromeleon CDS offers a suite of functionality to simplify and speed up

processing method setup including:
« A component table wizard
« Cobra peak detection algorithm and wizard
« SmartPeaks Integration Assistant
« Fast, intuitive calibration level creation
* One-click retention time updating
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Summary — Bringing It All Together

E el
. D Dynamic . ~
. Smartlink Processing
. - /

Chromeleon CDS has all the tools to help you process
your data in the shortest time!
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