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Methodenentwicklung in Unternehmen

Aufwand vom Start bis zur validierten Methode
» Gerateauslastung
» Personalauslastung
* Methoden einstellen

« Datenanalyse . Automation

e der Testlaufe

_ « der Datenauswertung

* Quality-by-Design
« Datenauswertetools

Vertrauenswdurdigkeit der endgultigen Methode
« Sind alle Analyten gefunden?

+ Aufldsung ‘ Fehler fihren zu Zeit- und
» Selektivitat Geldverlusten!

 Methodenrobustheit?

Our measure is your success, %3 Agilent Technologies



Warum verschiedene Trennbedingungen?

Veranderungen an der Selektivitat oo haben einen griéf3eren
Einfluss als N !
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Method Development - a continous change of
separation conditions!

Ohne Automation: stetige Mit Automation: der Anwender
Einflussprahme durch den muss nur das Setup einmal
Anwegier aufesetzen '«
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1290 Infinity Thermostatted
Column Compartment Cluster Bis zu 8 Saulen frei wahlbar

Bis zu 26 Eluenten frei wahlbar
1200 bar

>1000 unterschiedliche
Trennbedingungen!

4-6 verschiedene Temperaturzonen

fir 2.1 — 4.6 mm ID Saulen bis zu
einer Lange von 300 mm

Verschiedenste Konfigurationen
maoglich

Verschiedene Detektoren verflgbar

Der 1290 Infinity TCC Cluster ist das Herzstick des Agilent 1200 Infinity
Multimethodenldsung fir Methodenentwicklung und Multimethodenanwendungen.

Agilent Technologies



Mehr als 1000 einzigartige Kombinations-
maoglichkeiten

1290 Infinity
TCC-Cluster 9 e 8

1200 Infinity Series \*‘; ' ‘ X |= 1352
Pumpe T

Externe Eluenten

Ventile 169

Eluenten

Agilent Technologies



Agilent Schaltventile

Ventil fahrt auf Druck heraus In 1200 bar oder 600 bar!

RFID-tag speichert
Ventiltyp, Druckbereich,
Anzahl der Bewegungen

Einfacher Zugang zum Anschluss Kompletter Austausch ohne
Werkzeuo

Agilent Technologies



Agilent Schaltventile

Basiert auf der neuen Agilent Infinity LC

Als 1290 Infinity oder 1260 Infinity.
Auch 1100 and 1200 Series LC Systeme* konnen aufgertstet werden!

Sie bendétigen nur zwei 1290 Infinitx TCCs und zwei Ventile.
C—
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1200 bar 600 bar

" 1100/1200 Series System kdnnen bis 600 bar betrieben werden.

Agilent Technologies




Agilent Schaltventile
Neuer TCC Clustertreiber

Saulenauswahl mit einem Klick!

anCompartmentCluster {notAvailable)

") e=o Eclipse Plus C18, 4.6x50mm, 1.8um
() =0 $B-C18, 3x50mm, 1.8um
) =0 $B-C18, 4.6x50mm, 1.8um
") e=m Eclipse XDB-C18, 4.6¢150mm, Spm
) m=m Eclipse XDB-C18, 4.6x50mm, 1.8um
(5} . Waste

) W' Bypass

Temperature
@ Not Controlled

)

TCC1 G1316C(DE0OOODOODD) Inlet

TCC2 G1316C(PRO000O00S4) Dutlet

Enable Analysis
V| when front door open

B Timetable

Time / Function

200 | ‘C <
= @ With any temperature
o=tecchoitel ' When temperature is within
S
Stoptime Posttime
@ As Pump/injector © 0Off ‘ Add [ ‘ Remove l ‘ Clear all ‘
K0, | min mn ‘ Cut [ ‘ Copy | ‘ Paste ‘

Parameter

v

LCancel

[«]

Agilent Technologies




Agilent Schaltventile und Clustertreiber

Saulenauswahl nach Namen, nicht nach Ventilposition

Inzstrument Caontrol | E asy Sequence | Sequence Queue I Eazy Sequence Setup

# single Sample

< 1290 Infinity ALS u ,iﬁ Pump Valve Cluster __ g |== TCC Cluster

© JEME . delmmm O & Idle ) ) < Idle I
= J0 i
3.0pL a 30,0 70.0 SB-C18, 2.1x50mm, 1.8pm...
) 0.400 ml/min
N £167.93bar
Temperature 10 °C

192.168.254.11 0.00 / D.00 o “11'?1?::

Angewahlte Saule ist in der Instrument Control Sektion
direkt sichtbar.

Agilent Technologies



Softwareunterstitzung

Agilent unterstitzt einfache Softwarepaket bis hin zu
hochkomplexen Losungen fur den hochsten Grad an
Automatisierung

Agilent Method Scouting Wizard

ChromSword - Auto

ChromSword - AutoRobust

ACD/Labs AutoChrom

Openlab CDS with IR

OpenlLab ECM

*) ChemStation, Oct. 2010

? **) Company wide data archiving!

dddddddd
[TROMOWORD ™ |  cnemistry
AUTOMATED METTICD DVALOIMENT | pevelo pment

ACD/Labs

‘7%~ Agilent Technologies



1. Projekt definieren "

Bedingungen und Grundlagen der =
Methoden einstellen.

2. Saulenauswabhl
Anzeige aller installierter Saulen.

3. Eluentenauswahl P
Pumpe und Ventile werden = ==
automatisch erkannt. e

4. Einstellung der Gradienten
Eluentengradienten und
Temperaturen.

-
=

5. Uberprifen des Testbedingungen

6. Proben einstellen
Injektionsvolumen und
Wiederholungen angeben.

Agilent Technologies



* Neues Standard Reporting Tool . -

Agilent Technologies

(Seq uenzz Usam menfaSSU ng u nd Creation Date: 2/9/2007 11:37:13 AM
einzelne Injektionen) L

Sequence Name ~ Sample Callvi RT  Area  Height  Amount RF
Name
: - - [ Sequencel
- Klassische Reporte weiterhin verfiigbar
Std Deviation 0.02 28 o7 0.007 NaN
Sequel
Average Calibration Standards Statistics Report Agilent Technolagies
- Verwendung von Modulen aus
Owerall:
Calibrati Overview for: 'Compound1
Std De
OpenLAB ECM Intelligent Reporter o SR T
ame
penL E g P T
N st 11001 20486 112637 51630  0.0025202
—— | sl 11006 208440 111131 51513 00025202
H st 11001 20485 112484 51627 00025202
' stdt 11003 20470 111364 51589 00025202
p e n [ st 11005 20470 111323 51589 00025202
H P2— sidl 11002 20476 112228 54603 0.0025202
. s ' ] sl 11004 20430 111305 51487 00025202
CDS ChemStation Edition ' 1 st 11006 20408 110841 5143 00025202
i 10 g—t—e—0— sidi 11000 20438 112663 51503 0.0025202
H ] Average 1003 20456 111838 651553 00025202
H ] Sid Deviation 002 28 07 0007 NaN
. i 8
H E [=] sequence2
L] : ]
(] i8] :
’ y . . i 4: -\\ i
.. ® .. P2y \
e [ ] ¢ ol H
° Injections
e I
Agilent Technologies CrossSequence_Statistics_TrendChart 2007-02-09 10-37- Page 10f 1

- Agilent Technologies




Neuer Review in ChemStation

‘M LCoffline {offline): Review, 1260methDey_Summary_MF6.rdl
File Report Loginfout Wiew Abort  Help
JE}j 12B0methDex_Summary_MF i LS B B3 H L& Oy “ ) J;|
A ECM Type Line Inj ¥ial sample Name sample Type Man... CalLevel |Sample Info sample Am... ISTD Amount | Multiplier j
=Haa C:\CHEM3Z| 1| DATA - & 12 1| vial 2 Tramadol Sample - C=Poroshell 120 SBC18  S1=Al: water 5P=R1: acetonitrle  53=D1: Zprocent ... |0 0 1
@ 1ZE60METHTERNARY1Z 2.., = % 13 1 |vial 1 sigma Samplz = C=EclipsePlus-C18  51=A1: water S52=El: acetonitrile  53=D1: 2pracent TFA ... |0 a 1
& 1Z60METHTERNARYZ... - @ 14 1| vial 2 Tramadol Sample - C=EclipsePlus-C18  S1=Al: water 52=B1: acetonitrile  53=D1: 2pracent TFA ... |0 i} 1
& DEMOMETHDEVL 2008-1... - % 15 1|Wial 1 sigma Sample - C=EclipsePlus-C18  51=A1: water S52=C1: Methanol S3=D1: Zprocent TFA .10 1] 1
&g LIR-2007-1-2007-02-27... - & 16 1 vial 2 Tramadal Sample - C=FclipsePlus-C18  S1=Al: water 52=C1:Methanal S3=D1: Zprocent TF& ... |0 1
: g moevzprOC = & 17 1|vial 1 sigma Sarmple = C=Poroshell 120 5BC18 51=ALi water  52=Cl: Methanal  53=DL: 2pracent T.., |0 1
13 pevo - & 18 1 vial 2 Tramadol Sample - C=Poroshel 120 SEC18  S1=Aliwater S2=Cl:Methanol 53=DL: Zprocent T... |0 0 1
+H METODECOMPOSITION... = % 19 1|vial 1 sigma Sample = C=SBCE S1=Al:waker 52=Cl1:Methanol 53=D1: Zprocent TFA  G=Gradie.., [0 1] 1
- % 20 1| vial 2 Tramadol Sample - C=SECE  S1=Al:water 5Z=Cl1:Methanol 53=D1: Zprocent TFA  G=Gradie... |0 1] 1
= & 21 1 |vial 1 sigma Sample = C=5EAg  S1=Al: water 5E=C1: Methanol  53=01: Zprocent TFA  G=Gradie,.. |0 1]
- @ 22 1 |Vial 2 Tramadal Sample - C=SBAQ S51=A1:water 52=Cl:Methanol 53=D1: Zprocent TFA G=Gradie... (0 1] -
= = : = : f
QO =00 @O®OL@ w : x
Method Development Agilent Technologies =
Creation Date:  B/30/2010 2:45:32 PM
Method Development Summary
Sequence: 1260METHTERNARYZ2 20100817 1034 57
Sample: sigma DAD1A =
e oo™ Teonenn ™ eowons ™ Teowens o oradien Stellen Sie Musterre porte un d
- ao-1101.0  |5BaAq A7 water B1: acetonitrile D1: Zprocent TFA  [400°C | Gradient 1T
A |001-0501.0 | Porashel Aliweter  |Bl: acclontie  |DT: Zpracerk TFA [40.0°C  |Gradient 1T D t 1 1 d S 1
EE ateien ein un e
Data | Repart Templates | 10 51 |0M-08010 |SBCH A1: vaater B1: acetonitile  |D7: Zprocent TF& [40.0°C | Gradient 1T
S 0 91 [00114010 [SBCE &1; water El: acetontie  |D1: Zpiocent TFA [40.0°C | Gradient 1T b k d 1 E b 1 d
ai] Methad and Run Contral 10 111 |001-1701.0 ggr&sgauwzu A1: water Bl: acetonitile  |D1: Zprocent TFA  [40.0°C | Gradient 1T e Ol I I I I le n Ie rg e n Isse er
191 |001-29001.0 |SEC8 A1 water C1: Methanol D1: Zprocent TFA  [400°C | Gradient 1T k | tt E : t
11 |001-0201.0 E]Cgpsa Flus A1: water E1: acetanitile D1: Zpracent TFA  |40.0°C  |Gradient 1T Ol I I p e e n Xpe rl I I le n e .
pri1 |001-2000.0 | EclipsePlus-C18 | AT: water B1: acetonitrile [1: Zprocent TFA  [40.0°C | Gradient 1T
i Benort Layout 1541 (00123010 |EclipssPlus-C18 |41 water C1: Methanal 1: Zprocert T4 [40.0°C | Gradient 1T
9 17-1 |001-2601.0 | Poroshell 120 A1 water C1: Methanol D1: 2pracent TFA  [400°C  |Gradient 1T
% Yerification {DQ,/P¥) SBC18
9 211 |1001-3201.0  |SBAq A1 water C1: Methanol D1: 2pracent TFA  [400°C  |Gradient 1T
= 231 |001-3501.0  |SBCH A1 water C1: Methanol D1: Zprocent TRA  |40.0°C | Gradient 1T ill
IR: LoadData <C:\Chem32) 1 TEMPYreviewoffline. acaml > 2 Anonymaous (locahost) T LCOffline: @ e Fueady 4

- Agilent Technologies




Infinitely better reporting

Alle verfugbaren Informationen aus den Chromatogrammen
konnen fur das Reporting eingesetzt werden - across-samples,

across-sequences, across-labs*!

Method Development Summary Report Agilent Technalagies.
Method Development Results Summary Creation Date:  W0R2&008 5:17:12 PM
Sepnini] werormowLCL eeaaeeeaT 30 11 Sample 1 Pladl injetiondbt M TAATIELD 2 - D ’ .
Creamamqragni: coume Zugar Spes SU, 2 1S0mAL 1 4um Ve Agilent Techuologies
S DA B, eI, o0 Bam e BOVERE 3T AT MID [WierT INTHL T% B2 WAOH (+D 19TTA Creation Date: 10247008 32410 FM
. don
12 Sampin 1 PIEg1 inpechosona W 1aa-1z 0 H]
il ) Covomatngrapt couTe: Zotaw 38 CYA 2 fxSmm { B Signal: DAD1 B, Sig=230,10 Ref=300,100
Sy cows Suoum 9.0 § wibun, Vg — » Soneris: §5% AT HIO (Waered 231 £ BT MEOH (# 1E%TFA M A @
o % 41 20 et T % 81 AR
14 O s St 18558 § M . o =
S 0 500 " I T8 0T A% Sum of Resolubon Pot
W swmt Seten bapes Pt £ teRDVR | B - Max # of paaks found per signal 5] .
T i X )
15 O meee Tote b S | wOwe e » - - Highes! sum resclution per signal 73344 . .
S SN 01 S e T A1 A L & = [T = sy am
L - Data File Signal # of peaks Sum Resclution s—,‘-l-—.—-qb-..—-—._-&;i-.—w—
B S 45 S0 . I #891 ACR (LN P : * . 7 LN B
- 1AA-0101.0 =0 nios T ake
52 S — O - A . i - 3 i
B 00 00— BT A L DAD1 B, Sig=230,10 Ref=380,100 E Y
T pe—— o - saim
ol BOSA.. s 17338 H i
4 r———— a0 o § o h~ . e Faak AT ng Factor Resolson Armaty L4 557 S “
S T 41 08 e T TN AW (L - = -] :
———— — - DAD1 &, Sig=210.10 Ref=300.100 = . -. e :: Py 4
B £ 38950
13 O v Sot 18 0 3 - ' W am Peak AT S — Rasoksion Amam Y Xt
ey e - DAD1 D, Sig=250,10 Ref=380,100 4
e et s L € 3t | " =
T e e v =0 = 0N = P o= = P o= 0N = 0y = 0= o= 0= 0=
. VN A 9 T P49 A a 476278 flAdAddd bbbt iddddddlian
e R - o r—y— Facter r—— m s | | 2 TTEEEEEEEERERTEERTESSESER
45 S0 I $891 AC8 R s = -
1 v s it 1 1 't | : 0248 anz2 Inpectons.
P W 01 00 et I 1 B i o 284 18108 031
3 Crem—. " i - ’ am o B
B S 01 00— TV TS T AN o.ae L ToE 33z 4@s02 Max B of Pesks Pial
1 e s w8 On § i . bowt e 947 1,023 23108 49808
S % 41 50 el PN TN B WS o VT
45 o s Sew 8 O 0 o s D844 0834 58481 131 i
N 81 400 I 105 W 1o N ™ - 8604 - = »Ep .y | L
b1 v v s 8 e } D | e ' e e
S 4% 41 00 P T4 85 o ok I 2308 2238 12034 ® o
2 v e - 8 ey e " . e 48041 21888 B - =,
S 841 0 T T 85 W o SN E 7
2em 10048 2071 3
preoeey i
— 2728 2224 18477 i 22 e
a - ¥
2as4 D.8508 T8 3383 F] x = .
31m 1.28% o .. - .
12m 2218 23T
EE=] 1733 oo
3am am T T EE L T T
. — flAddAdd bbb rddddod s -An
ELL] rz Iyectons
=] PageZot 11

*) across labs - only in combination with OpenLAB ECM == T

- Agilent Technologies




Infinitely better reporting

Viele Optionen zum Filtern und Sortieren der

Ergebnisse...

z.B. Scouting
Bedingungen
sortiert nach
maximalen
Peakanzahl

Method Development %% Agilent Technologies
CreationDate: 8/30/2010 3:57:39PM

Method Development Summary

1260METHTERNARY22 2010-08-17 10-34-57

Peaks |# Datafile Column Solvent1 Solvent2 Solvent3 Temp Gradient
11 7-1|001-1101.0  [SBAg &1 water B1: acetonitrile D1: Zprocent TFA  |40.0 °C Gradient1T
10 3-1|001-0201.0  |Poroshell &1 water E1: acetonitrile D1: 2procent TFA |40.0°C |Gradient 1T
120EC18
10 5-1 |001-0801.0 |SBCN &1 water B1: acetonitrile D1: Zprocent TFA (400 °C Gradient1T
10 9-1 |001-1401.D |SBC8 &1 water B1: acetonitrile D1: Zprocent TFA - [40.0°C Gradient1T
10 11-1 |001-1701.0  |Poroshell 120 &1 water B1: acetonitrile D1: Zprocent TRA |40.0°C |Gradient 1T
SBC18
10 19-1 |001-2801.0 |SBCS A1 water C1: Methanol D1: Zprocent TFA 40,0 °C Cradient 1T
8] 1-1  |001-0201.0  |Eclipse Plus C18 |41 water B1: acetonitrile D1: Zprocent TFA  |40.0 °C Gradient1T
9 13-1 1001-2001.0  |EclipsePlus-C18  |A1: water B1: acetonitrile 01: 2procent TRA (400 °C Gradient 1T
9 15-1 [001-2301.0D  |EclipsePlus-C18  |A1: water C1: Methanol D1: Zprocent TFA (400 °C Gradient1T
9 17-1 |001-2601.0  |Poroshell 120 41 water C1: Methanol D1: 2procent TFA |40.0°C |Gradient 1T
SBC18
001-3201. SEAQ water C1: Methanol 1. 2procent TFA  |40.0°C Gradient 1T

- Agilent Technologies



Infinitely better reporting

Viele Optionen zu grafischen Darstellung...

Max Peaks Plot
14
Experimente 1.2- ® :
gegenuber maximale 3 & o ® . ® ® o
Retentionszeit und 2 %19 @ . &
Peakanzahl i ¢
. 0 v . -
(Bubblegrofie) = &% 52 FE & ® B B R B OE 3 B G
Injections
Bubble size = # of found peaks
Peaks Overview Plot
15
Experimente 16 .
. [
gegenuber o o s
Retentionszeit aller P = - " ! 8 i : P o 8 S
Peaks c s °* ° * 8 =
1.4 o = ) ] @ @ & > © ¥
a6 Injections

Agilent Technologies



Infinitely better reporting

Chromatogramme mit Angabe der Testbedingungen

Datei, Saule, Eluenten,
Temperatur,
Gradientenname vom

—

Method Scouting Wizard

Method Development
8/30/2010 3:57:39 PM

Creation Date:

Agilent Technologies

[patafile

Column

Solvent!

Solvent?

Solventd

Temp

Gradient

[001-1401 D

5B CA

A1 water

B1: acetonitrile

D1: Zprocent TFA

40.0°C

Gradient 1T

DADT A, Sig=254.10 Ref=360,100

10
100
40—
80
70~
i~
0~
40—
30
0
10—
o

mAl

084
oz

-
2

3428

4167
842
4734

4N

5217
5656

5804 98 80
0.2

&_L_...

35

[patafile

Column

Solvent2

Solvent3

Gradient

‘nm A701.0

Poroshell 120
SBC18

B1: acetoritile

D1: 2procent TRA

40.0°C

Gradient 1T

=]
50

|patafile

Column

Solvent!

Solvent?

Solventd

Gradient

|001-2901.0

5B CA

A1 water

C1: Methanol

D1: Zprocent TFA

Gradient 1T

UADT A, 5in=254,10 Ref=360,100

§2
-

- Agilent Technologies




Automated Method Optimization with Agilent

Partners:
- AutoChrom for ChemStation
Supports 1260 Infinity LC
AR g 1200 Series RRLC
Chemistry 1200 Series LC
SEEsIIRmans 1100 Series LC
ACRyians 1290 Infinity LC

C_FF‘ ChromSword Auto and AutoRobust
[TROMO WOR D™ for ChemStation

T R N ) Supports 1290 Infinity LC
1260 Infinity LC
1200 Series RRLC
1200 Series LC
1100 Series LC

Agilent Technologies



1200 Infinity
Series
Applications — using the Method Scouting Wizard ‘

Vom-Kunden, mecht
vl M Vertelen ..
—irelgegegen!!!!

* 50x4.6 mm Séaulen, 1.8 um and 2.7 um Partikel

 Austesten von Saulen und vier Eluenten in 6 Stunden

Agilent Technologies



Applications — using the Method Scouting Wizard

Yom.Kunden,nicht
= Zum Verteilen

» Sehr k | | | |
* 150 x 2TE gl g e Partikel

» Screening von Saulen, Gradienten und Puffern tber Nacht

Mit freundlicher Unterstltzung von Dr. Matthias Pursch, Dow Germany

Our measure is your success, ',:::,_ Agilent Technologies



2. Anwendungsbereich - Multimethoden

Ohne Multimethodenmodul: nur ein Mit Multimethodenmodul: wahlen Sie das

Setup (Saule, Eluent) flr beste Setup fir lhre Trennung per Mausklick
verschieden Anwedungen nutzbar

Our measure is your success, Z.3 Agilent Technologies



Typischer Laboralltag

Anwender 1: Anwender 2: AT Anwender 4:
: Test auf . )
Reaction Analyse vor . Reinheits-
monitorin Aufreinigun ZEYISE - bestimmun
g gung produkten g
Kurze Saule Kurze Saule Kurze Saule Lange Saule
mit normaler mit mehreren mit hoher mit mittlerer
Polaritat Polaritaten Polaritat Polaritat

Kurz: verschiedene Anwender benotigen
unterschiedliche Trennbedingungen

Agilent Technologies



Die Easy-Access SW ermoglicht
das Setzen von Prioritaten,
automatische Equillibrierung nach
Saulenwechsel, Ergebnisse per

Kurze Saule Kurze Saule Kurze Saule
mit normaler mit mehreren mit hoher
Polaritat Polaritaten Polaritat

Agilent G2725AA
Easy-Access Software

Version A0501  Build 280

Lange Saule
mit mittlerer
Polaritat

Agilent Technologies



Agilent Multi-method System und Easy-Access-

Software

Anwender 1:
Reaction
monitoring

Kurze Saule
mit normaler

Polaritat
’l 10min

i 30min

i B0min

Anwender 2:

Anwender 3: Anwender 4:

Test auf . )
Analyse vor : Reinheits-
a Zwischen- :
Aufreinigung bestimmung
produkten
“E"' E""“’”’ — ue (est. 12 mins to completion; J‘
LPI-I:CDZ AI?;‘ | s:mm;ule‘ ;": lPu-ily cher.kM:nu&m length 151mB-P:|
Ks
| JoblD 1 User | Group | LognDate |
R 061012 o et etz | .
— e et 2 Lange Saule
2 plates - 10 2ml vials.— mit mittlerer

ﬂ Submit New Sample ﬂ PO I ar | ta.t

S — l SB-CN

! '
f A

o loe

YT

= I . BUnu&RP

SB.CN. 2.1%50, i sa-cl, 21x150, 1.8um

1.8pm

. k "I'E'c':lip'sé‘i'-lf'hgl-.{ex

Optimum conditions for different users!

Agilent Technologies



Das Agilent 1200 Infinity Multimethoden System

 Reduziert die Zeit zum Umstellen des Systems

« Deutliche Vorteile bei der Nutzung der Nacht und des
Wochenendes

« Methodenoptimierung in ktrzerer Zeit

« Angebot an idealen Trennbedingungen

« fur 600 oder bis zu 1200 bar!

Our measure is your success,



Haben Sie Fragen?

1§ &

. ‘\\ 4 ' .,y <
A% L
\~ wﬁ"'

? Agilent Technologies



Appendix

Our measure is your success, 5.5 Agilent Technologies




Preise

« G2196AA Agilent ChemStation Method Scouting Wizard
2082€

« TCC mit Ventilmotor 6392€
* Ventil 5900€ (600 bar), 7380€ (1200 bar)
« Easy Access 4023€

Our measure is your success, %3 Agilent Technologies



Performance

Additional extra column volume from additional capillaries and valves will cause some
additional delay and peak broadening.

Performance for a 2.1x50mm, 1.8um column — most demanding in point of dispersion!

mAU|
20+

2.477
2.502

Red: 1260 Infinity Binary Method development system
Blue: Standard 1260 Infinity Binary system

157

10 Zorbax SB C18 2.1x50 mm, 1.8 um
1 Flow rate: 0.5 ml/min

Gradient: 10 to 45% in 4min,

Injection volume: 1 pl

o
\
1.745
.769
2.330
2.356
3.528
3.553
3.666
3.690

—
ﬁ

15 2 2.5 3 35 min

Our measure is your success,




Performance

Performance for a 2.1x50mm, 1.8um column:

_ Method development :
Standard 1260 Binary system , P Difference (MD vs. Std)
1260 Binary system
Peak retgntlon Pgak USB retgnnon P_eak USB ret(_a\ntlon Peak | Symmetry USB
time width [ Symmetry |, .. time width [Symmetry|_ .- time ) : tailing
number , tailing . Tailing width (ratio) :

(min) (sec) (min) (sec) (sec) (ratio)

1 1.745 | 1.164 0.789 | 1.250 | 1.769 | 1.302 0.761 |1.257| +1.44 | +11.9%| 96.5% |100.6%

2 2.330 | 1.236 0.771 | 1.224| 2.356 | 1.350 0.767 |1.224| +1.56 +9.2%| 99.5% [100.0%

3 2477 | 3.276 0.328 | 2.367 | 2.502 | 3.348 0.356 |2.192| +1.50 +2.2%| 108.5% [ 92.6%

4 3.528 | 1.398 0.715 | 1.317 | 3.553 | 1.482 0.734 |1.292| +1.50 +6.0%| 102.7% [ 98.1%

5 3.666 | 1.398 0.730 | 1.304 | 3.690 | 1.518 0.730 |[1.310| +1.44 +8.69 00.0% |100.5%
<-
———

With a 1290 Infinity system and/or larger columns (ID and/or length), larger
particles and/or higher flow rates even less difference to a standard LC-system!

Our measure is your success,

Agilent Technologies



TCC and Pump-valve Cluster - Software control

1260/ 1290 Infinity only by RC.net drivers!
e ChemStation B04.02 DSP2 or higher
 EasyChrom Elite 3.3.2 SP2 or higher
e Method Scouting Wizard A02.02 (only with RC.net drivers)
* EasyAccess B02.01
e MassHunter planned for ca. January 2011

CS B04.02 DSP2 MSW EZChrom
Classic RC.net A02.01 Elite Vasstunter
1290 Infinity X X X v’ v’ ‘/
1200 LC/RRLC v~ v’ v v v™) Planned
January 2011
1100 LC v’ v’ v v ) 3.3.25P2

Our measure is your success,

Agilent Technologies




Applications — using ChromSword Auto

by courtesy of Rodger Stringham, William J. Clinton Foundation &
William Long, Agilent
A mixture of four natural product-derivatives needed to be separated:

Artesunate Artemether

Pub. No 5990-3617EN

Our measure is your success, Z.3 Agilent Technologies



Applications — example using ChromSword

On a RRLC-based Method Development system three different columns have
been screen automatically.

Goal was an isocratic method with less than 30 min run time and baseline
separation of all peaks.

0.054 0.015 N P
3 004 = 0.0104 - 0.0000
C 0.03 < 0.005 Z —0.0025
2 02 = 0.000 ‘ L. F-0.0050
5 0.01 g-0.005 € -0.0075
£ £-0.010 I
= 000 I 0015 £ -0.0100
~0.004 80 00201 48 -0.01254 ®
T T T T T T T T T T T T T T T ‘ T T T T 7T T T T T T T T 1 T7T T T T T T T T T T T T T T T T T T T T T
2 4 6 8 1012 14 16 18 20 22 24 26 28 30 2 6 10 14 18 22 26 30 34 38 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75
Time, min Time, min Time, min
80
_ 0034 0.010 0.010+
T g2 = 0.005 = 0.005
= ‘; 0.000 i L li l A : 0.000 l Jh P
z 0.014 £ _n00s £ -0.005
2 000 S -0.010 £ -0.0104
E T £ 0015
-0.01+ ] = -0.020-|
7 -0.020 43 -0.0254 %6
2 4 6 B 1012 14 16 18 20 22 24 26 28 30 5 10 15 20 25 30 35 40 45 50 55 60 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75
Time, min Time, min Time, min
0,034 0.0104 0.010+
u.nus-\ 0.0054 J
2_ 0.02 3 om0 l [N 2 0000 1 A
Z 0014 =-0.005 = —0.005
a % ~0.010 = —0.010-
g 0.00 5-0.015+ £ —0.0154
= 0014 £-0.020 E -0.0204
70 —0.025 38 -0.0254 a0
’U'ozlwlllllllllwl 0030 T T T T T T T T T T T T T T
2 4 6 8B 10 12 14 16 18 20 22 24 26 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75
Time, min Time, min Time, min
gglzg 0.0054 | 0.015+
> 0.0154 M 0.010-|
T o104 3 0.0004p— 2 goosd t”
Z 0,005 1 20,005 Z 0000 A
2 0.000H 3 2 _y o054
2 0005 § —0.010 £ 00104
- B = -
:gg}g: 55 = -0.0157 » = _0.015 w
‘ 20,0204 S
2 4 B 8 1012 14 16 18 20 22 24 26 28 30 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 50 10.0 15.0 20.0 250 30.0 35.0 40.0
Time, min Time, min Time, min

Our measure is your success, %< Agilent Technologies




Applications — using ChromSword

After 12 hours unattended operation the method development goal was
achieved:

Zorbax Eclipse plus C18 1 Dihydroartemisinin
0.0125 - 2 Dihydroartemisinin impurity
3 4
0.0100- 3 Artesunate
2 0.0075 4 Artemisinin
g 00050 3 5 5 Artemether
£ 0.0025
0.0000 L" A A
—0.0025
—0.0050 T T T T T T T T T T T T T T T T T T T T T T T T
1 2 3 4 5 6 7 8 9 0 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Time, min

m}ﬁLU: 3
403 .
- 1 4 Minimum Rs = 2.6
03 Less than 5 min run-time with a SB-CN column
203
] 2
103 10 uL 0.25 mg/mL each artemisinin compound
—»——’1 46 % acetonitrile/54 % water
0 C '2'5 T 5' (each with 0.1 % formic acid) 1 mL/min 220 nm

Agilent Technologies




Applications — using AutoChrom

by courtesy of Margaret Antler, Andrey Vazhentsev, Advanced Chemistry Development, Inc.
and William Long, Agilent

Analysis of Salicylic Acid In-Process Impurities (skin care product)

o| OO Oy OH
seliisa
OH HO o _0
OH
Salicylic Acid Gentisic Acid _ _ _
5 Hydroxyisophthalic Acid
pKa= 2.98 pKa= 2.97 pKa= 3.41
(0]
%OH
"o pKa= 10.01 O M
OH
HO pKa= 3.54
pKa=4.48
o
HO
4-Hydroxybenzoic Acid Phenol Salicylglycine

Pub. No 5990-4809EN

Our measure is your success, Z.3 Agilent Technologies



Applications — using AutoChrom

Separation strategy defined in AutoChrom:

Instrument  Options

& m ¥ | @
Conhiguration

48 Instrument 1
----- .ﬁ Column Compartments

i SB-C18. 50 = 4.6 [1.8)

@ Eclipge Plus C18. 50 = 4.6 [1.8]
{4 Bonus RP, B0 % 4.6 [1.8)

Column and Buffer 4% Eclipse Plus Phenyl Hespl, 50 % 4.5 [1.6)

S creenin g @ Eclipge Plus C8, 50 = 4.EJ['I 8]
-~ SE-Pherwl. 50« 4.6 [1.8)

* i SB-Aq. 50 % 4.5 (1.9)

----- 2 1200 Binary Pump 5L, Pressure < BO0 bars
4 A idle = 50%, max = 100%

SelectBest | . & 0.1 % TFA, weak, 0.8203 liters
* ----- s 0.1 % Formic Acid, weak, 09486 liters

----- & 0.1 % Acetic Acid, WwWeal, 09474 liters
----- & pH 4.8 0.01M AcOMH4, “w/eak, 0.948E liters
----- a pH B.5 0.01M AcOMH4, “»/eak, 0.948E liters
..... & “Water ‘weak 08907 liters
g B, idle =50%, max=100%
i gl MeCM. Strong, 05987 likers
e a MelH, Strana, 1 liters

----- EEE Crata Acquisition

----- J& 11007200 Diade Array Detector SL

Optimize Gradient

----- ﬁ’" 1200 High Perfarmance Autozampler SL+, [n). Yolume < 40 ul
----- <& Standard
888 Sample Containers
oglp Plate *S54vialPlates, 54 itams
LT -1 Salicylic Acid Impurities. 1310 ul

Our measure is your success, %, Agilent Technologies




Applications — using AutoChrom

First wave of experiments:

5 solvents

0.12%TFA

0.1 % Formic acid

0.1% Acetic acid

pH 4.810 mM
CH3COONH,

pHE.5 10 mM
CH3COONH,

Our measure is your success,

Retantion time (min)

Retantion time (min)

Agilent Technologies

StableBond SB-C18 Eclipse Plus C18 StableBond SB-Ag
o = =
[ =t = 9z = « = o = =
= F ' o i o' = r‘ < zl ) o' = r| o o o'
=N - S O TR
! o | - I | o
_J"\_.ll._JI\_Jl_II\—JI._ I_JJ\_JL_IH_JL_J\_I'._ I\ ] |
1.25 150 176 2.00 1.00 1.25 150 1.75 2.00 1.50 1.75 2.00 2.2
Retantion time (min) Ratantion tima (min) Ratention time (min)
GI QI 3| GI
FER: = 18 = = = < it
=0 9 5 o = |9 4 s ' I |
il (N || “ oo \ | I\
! r‘l\_l U ;ﬂ‘_‘,'\_J I_Jl'l : I\ : J -
1.25 150 175 200 1.00 1.25 150 175 200 150 175 2.00 2,25
Ratention tima (min) Hatantiontima[min] Ratention time (min)
= Li - gl T = a = |I'| = w
= = s @ I I < = =
IT || ‘-,’I = 5 IT,': (| LII: T Ill‘ll ||I = jl
| | <
m ‘7—1-#"—4—5—7—7—'—'—4&;—'—'—'—»&—# 7 J.J ll‘. T ‘.'l IIL. 7 J.ﬂ‘. frreeTer I¥ T
1.26 150 1.75 2.00 1.00 1.25 1.50 175 15 18 17 18 18 20 21
Ratention time (min) Retention time (min) Retention time (min)
Q BI; GI
g o = e
= | !
! 9 8 1 g S, I"| T
o | |
—'LF\. JU\. .‘.-‘r‘— —J ll I .........l.....*:"l‘..
1.5 1.5 0.7% 1.00 1.25 1.50
Ratantmnnma {min] Hetentlonﬂma[mm] Retantion time (min)
= w -+
| o | =
1 o o T @ <
- | I ! = o' 1 -
= i T ) I 8 ; | 2
o i fi || i ot I || o
..j}‘......J!l‘....’.IIL.. ..,J.l‘...,...‘I.L|....,....,....,Jll... -FF{—L!'I‘I‘I‘I‘FLE"H‘H‘H‘FI‘H‘]‘FI‘T‘:&I'I‘r
075 1.00 1.25 1.50 0.5 10 1.5 0.5 1.0 15

Retantion time (min)




Applications — using AutoChrom

Automated Gradient optimization:

Experiments
Experiment | Suit S, ™ lTota\ lUnIabeIed CO C02 CO03 Co4 CO5 CO6
Ay 5:100% (4 min) B - e 1091 | 1987 | 1262 | 1484 | 1891 | 2037 ,
v (14 5100% {4 mi) : Y 119 | 129 | 1404 | 1595 | 1774 | 204 5-100 74 min
v (1T Selilic Acid Impuiies | -6 119 | 129 | 1404 | 159 | 1774 | 2044
b R G Tilh g
v (14 Tia# . - B 119 | 129 | 1404 | 1595 | 1774 | 2044
v O W dadlu : - B 119 | 129 1404 [ 1535 [ 1774 | 2044 T TITI T TT I T T T T T T T T T [T T T T T T T T T T T T T T T
W T : : s ; 0.5 10 1.: B 25 30
- atention time (min|
O ¥ dadlach : T I
A 17.5-405% (4 min) ; YT 0597 | 0786 | 0964 | 1361 | 1705 | 2448 L_01— ¢ C_03 17.5-40.1 /4 min
v (17 17.5401% ¢ min) : - w8 0595 | 0777 | 0942 | 13 | 163 | 2408 7 C_04 C_06
v [ 1§ Salicylic Acid Impurties 3 - B 0595 | 0777 | 0942 | 13 | 163 | 2405
v [14 Tid#1 3 - B 0595 | 0777 | 0942 | 13 | 1635 | 2405 ¢ 05
v D W dad]uy . - B8 0R35 | 0777 | 0942 | 13 [ 1635 | 2408 - ;k
Q DHTAE b b WB B rTrrrrrrrrrrrTrTrrrT T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T TTT
_ﬁ |:| W dadldch ) ) /8 3 0.5 10 1.5 o .2.0 25 30
& 540.7% (3min) - ST 1538 | 1631 | 1773 | 2057 | 2245 | 2832 Retention time {min)
v [1¢€7 5407% [3min) 3 - ipA 1492 | 1595 | 1772 | 2182 | 219 | 291 5-40.7 /3 min
v [ 1§ Salicylic Acid Impurties 3 - B 1492 | 1595 | 1772 | 2182 | 219 | 291
v (14 Tial#1 ] - BB 1492 | 1595 | 1772 | 2182 | 2313 | 291 c.0e
v O dadluw : - BB 1492 | 1595 | 172 | 21m | 2;9 | 29
¥ B
I
B 0845 | 1191 | 1543 | 2248 | 2458 | 4053
- £/8 075 | 0944 | 1194 | 2014 | 2299 | 5349 "'"""0!5""'""1f0""""'1'.5'""""2'.0"'"""2!5""'""3!0"""'
v (1§ Salicylc Acid Impurties | -6 0715 | 0944 | 1194 | 2014 | 2299 | 549 Retantion tima (min)
v (14 Tial#1 ] - BB 0715 | 0944 | 1194 | 2014 | 2299 | 5349
v O Y dadlu : - BB 0715 | 0944 | 1194 | 2014 | 2299 | 549
W TAD : T
Of W dadldch : T

Our measure is your success, % Agilent Technologies




Applications — using AutoChrom

Retention model build in ACD/Labs LC-Simulator (part of AutoChrom)

65%
6.0

E%\ / LC simulator resolution map LC SI m Ulator

Resolution

5 10 15 20 25 30 35 40 45 50 55 60 65 70
Solvent B, %
. LC Simulator Prediction

0.00050 - LC Simulator Predicted Chromatogram, 15% B
2 Cc_03
S 0.00025 c 01 Cc_04 C 08

000000 IIIIIIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|III

0 05 10 15 20 25 3.0 35 4.0 15 5.0 55 6.0
Retention time (min)
1000 ¢ Ol—l C—|02 c_03 Experimental Chromatogram, 15% B ReSUItS from ChemStatlon

2 C_04

2 500 ]

3 rC_05 €06 7

0 /\L

T T T T T T[T T T [T T T T T[T T T [ T [T T [T T T T T [T T[T T T [T T T[T T T T
0 0.5 1.0 15 20 25 3.0 35 4.0 45 5.0 55 6.0




Applications — using AutoChrom

Final flow optimization — final run-time 2.5 min

mAU
1201 2.5 min 3.0 mL/min 576 bar
e N= 11,200
{]__ T T T T T T T T T T T nL'-“"'w"‘—'-_ T T T T T T T T T T 1
0 1 2 3 4 5 miin
433% 9 J{ | J\ A | AN _ o
0 1 2 3 ] 5 min
120 2.0 mL/min 399 bar
B{]__ N= 8,000
o L L
{]__'TN_I-_‘ T = T T T T T T T T T T T T T T T 1
0 1 2 3 A 5 min
o fk 15 mL/min 305 bar
40+ fk ]\ \ N= 6500
{]_ — T T — T T [I\ lh-l T T T T T T T T /._\“..- T T 1
0 1 2 3 4 5 min

15:85 Acetonitrile/ Water w/0.1% TFA

Column and buffer screening performed unattended overnight. In total 20 h
required until the final method was achieved. AutoChrom managed and
documented all chromatographic conditions used during the development.

Agilent Technologies

Our measure is your success,




Quality by Design

Agilent 1200 Infinity Series LC Method Development
System and ChromSword AutoRobust
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The ChromSword Group
www.chromswordauto.com
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Quality by Design — ChromSword AutoRobust

IChromSword® AutoRobust

AutoRobust controls the HPLC system and performs the
ROBUSTNESS experiments fully automatically.

Experiment design for the evaluation of HPLC method
robustness is easily programmable with the AutoRobust
Wizard.

Results of experiments can be rapidly browsed and a report
Is generated automatically with Report Viewer.

AutoRobust can be used as stand-alone program or
add-on to the ChromSword®Auto software

Our measure is your success, i3 Agilent Technologies



Quality by Design — ChromSword AutoRobust

Enables fully automatic experiments for
characterization of a method design space

Univariant (one-factor-at-a-time) tests
« 10 factors in 1-5 levels

Multivariant (several-factors-at-a-time)

Full factorial design - up to 5 factors in 1-2 levels
Full factorial design - up to 3 factors in 1-3 levels
Plackett-Burman design — up to 7 factors in 1-5 levels

ChromSword® AutoRobust

Our measure is your success,




Quality by Design — ChromSword AutoRobust

Unigue and maximal flexibility for characterization of a method
design space

Any combinations and scenario are possible.
Example of a combined scenario:

1 (CAP) — 10 factors

2.

|

3

Full factorial design with CAPs — 2-3 factors

IChromSword® AutoRobust

1. one-factor-at-a-time tests to determine critical analytical parameters

Plackett-Burman design — 7 factors for confidence

Our measure is your success, _,:;:_. Agilent Technologies



Quality by Design — ChromSword AutoRobust

AutoWizard set-up

a) Configuration
specify columns (e.g. different batches or sorbents) and solvents
‘ (e.g. buffer compositions using a solvent switching valve)

b) Conditions
basic method parameters (input method manually or import from
‘ ChromSwordAuto®)

c) Tests
specify test plan — parameters to change during testing and a design — one or
‘ multi-parameter tests

IChromSword® AutoRobust

d) Run
‘ read and check your plan and run experiments

e) Report

Our measure is your Success, ': Agilent Technologies



Quality by Design — ChromSword AutoRobust
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bl: basic method parameters

parameter

temperature

zero time

dwell time

injection
volume

flow rate

column
equil. Time

intg. delay

solvent

wash out
conc.

wavelength
(or M/Z)

used to

set oven tem. (°C)

set or calculate the
column zero time (min)

set or calculate the
system dwell time (min)

set injected amount (uL)

set the flow rate (mL/min)

set column equilibration
time (min)

set time initial point to start
integration of chromatogram (min).
peaks with RT < int. delay value will
not be integrated.

set solvent to be used
(for quaternary pumps)

set concentration of B, C, or D
solvent to be used to wash column
after finishing the method (%)

set wavelength of detector (nm) or
wavelength range (DAD)

range

0-100

0.01-10

50 - 100

190 - 950

Our measure is your success,

conditions

+f AutoRobust = I D'lﬁl

Eile Help
Conditions f
Specify your basic method parameters
Temperature, *C I3U riGradient Profile
ZeroTime, min I—1 000 # Time, min | Conc, %
Dwwell Time, min 0.00
Injection Yolume, Im
Flow, mifmin Il 000
Column Equil, Time, min |1n,nn
Rej. Level |suuuu
Intg. Delay, min IU‘BDIJ
Solvent: B -
I —I Edit... | Import arl... I Export grl...
Wwash Out Conc, % Igg
wWave Length, nm Igm
b asck | [

edit specify gradient profile

import/export gradient profile as a *.grl

import/export (ChromSword format) file

- Agilent Technologies




Quality by Desigh — ChromSword AutoRobust
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cl: AutoRobust test designs

Method factors
temperature

flow rate

concentration

gradient break point positions
Injection volume
equilibration time
Wavelength

column batch

buffer concentration/pH

10. solvent ( different suppliers)
11. column stability

5

© ®© N o a0 kB W N PE

Our measure is your success,

Agilent Technologies

temp.
flow
conc. MP

gradient

inj. vol




Quality by Design — ChromSword AutoRobust

c2. tests

parameter +/- range levels —
1 Gl= Help
wn Tesks
-8 te m pe ratu re 1 5 0 5 Spedfy method paramebers o be tested and dlan of kesting
Qc:) (OC) - Flanned Teste
+j- Steps
O e [ e wial | £ol Pas. [Solv. & Fos. | Properties
= ﬂOW rate : 1 L 1 T o Inj.vd ,C,ETire
2 ( L/ . ) 01 = 05 0 - 5 Faw race, wljmn 0100 Iﬁ 1 z 1
mL/min
@ Iri. Yolme, |- - =
© : e BB
*c-) injection volume ensSnrEen, % 2 =l ‘ r !
3 (ML) L=5 0-5 Bredmork min 0100 [z 3
U) I? Calumnn; |anthax 05, Sum (125 men, 4 mm)
Equilioration, min L. 030 I
E Soivertay [of 7
concentration . :
8 (0/ )* 1 - 5 O - 5 [ Wash ok after Runs e I EE b
c (
U— * concentration of organic solvent
break point * gradient method - changes concentration of
(min)** 0.1-0.5 0-5 all breakpoints by same value

** influence of gradient slope
equilibration time 01-2 0-5 ** gradient method - change of gradient time for
(min) - a every breakpoint by same value

Agilent Technologies




Quality by Desigh — ChromSword AutoRobust

c: variation of concentration

4
0)]
o IE= | .
o) o basic gradient
Y =
O ©
5 e

c
< Q Cfinal, Free
@ O
g S
o
s O
n
=
O
| -
o
O

Cinitial, Free
- @
time

Our measure is your success, __:;:__ Agilent Technologies



Quality by Desigh — ChromSword AutoRobust

C: variation of break point

basic gradient

Cfinal, fixed

concentration
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Cinitial, fixed

time

Our measure is your success, __:;:__ Agilent Technologies



Quality by Design — ChromSword AutoRobust

c. break point variation = gradient slope

M

Cfinal, frozen

concentration
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basic gradient

Cinitial, frozen

gradient time

Our measure is your success, %3 Agilent Technologies



Quality by Design — ChromSword AutoRobust

c. variation of concentration & break points

optimal gradient

concentration

parameter +/- range steps

concentration (%)* 1-5 0-5

break point (min)** 0.1 - 0.5 0-5
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gradient time

* concentration of organic solvent
gradient method - changes concentration of all breakpoints by same value

** influence of gradient slope
gradient method - change of gradient time for every breakpoint by same value

Our measure is your success, ',:::,_ Agilent Technologies



Quality by Desigh — ChromSword AutoRobust

cl: Automatic reporting for robustness studies

= Chromatograms
Bl 2. Resolution for all peak pairs — temp.
(@)
> 3. Retentiontime /. — flow
<::j 4. Area b conc. MP
% 5. Area Percent gradient
S 6. Peak width inj. vol
Ug’ 7. Peak height
*cc—) 8. Number of plates
@]
a3 ° Mean

10. Standard Deviation,

11. +/- %

Our measure is your success, Z.3 Agilent Technologies



Quality by Design — ChromSword AutoRobust

set-up time example

column 1 (36 runs) column 2 (36 runs) column 3 (36 runs)

V1 | —— V1 | — V1 | —

V2 | —— \/2 | —— V2 | E—

V3 | —— V3 | — V3 | —

V4 | — V4 | — V4 | ——

V5 | —— V5 | —— V5 | —

V6 | —— V6 | — V6 | —

IChromSword® AutoRobust

3 steps  +/- 3 steps  +/- 3 steps  +/-

3 columns x 6 variables V x 3 steps x 2 (+/-) + basic method (=3 columns x 6)

= 126 runs set up in approx. 10 min

Our measure is your success, .5 Agilent Technologies



Quality by Desigh — ChromSword AutoRobust

Automation vs. routine work

= creation of sequences

= system and column wash out

= column equilibration

= testing of
gradient slope
concentration deviation effect
temperature effect
injection volume
different pHs Cﬁg
different columns & MWORD-
wavelength

creation of reports
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Agilent 1200 Infinity Series Method Development Systems and
ChromSword AutoRobust can perform routine work fully automatically

Our measure is your success, __:;:__ Agilent Technologies



