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Abstract

This Technical Overview demonstrates the use of the Agilent 1290 Infinity Il
Method Development Solution for automated scouting of stationary and mobile
phases. The solution is equipped with an Agilent 1290 Infinity Il Multicolumn
Thermostat that enables automated switching between up to eight columns.
The Agilent 1290 Infinity Il Flexible Pump is clustered with two solvent-selection
valves for the connection of up to 26 different solvents. The Agilent Method
Scouting Wizard of the Agilent OpenLAB CDS ChemStation Edition Software

facilitates easy setup of methods for different combinations of columns, mobile

phases, and temperatures in a single sequence.
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Introduction

In today’s pharmaceutical, food, and
environmental analysis laboratories,
many chemically different compounds
are analyzed by UHPLC methods. For
these analyses, many different stationary
phases, solvents, and modifiers are used.
As a consequence, the development

of corresponding methods to solve

these analytical problems can be
time-consuming. To overcome this
challenge, the Agilent 1290 Infinity Il
Method Development Solution can be
used for automated scouting of stationary
and mobile phases. The Agilent 1290
Infinity [l Multicolumn Thermostat can
handle up to eight different columns,

and enables precise column-temperature
control over a broad temperature range.
Heat transfer is done by heat exchangers
with lowest internal volume and highest
efficiency to achieve excellent retention
time stability for highly reproducible
retention times'. The Agilent 1290 Infinity
Il Flexible Pump is equipped with two
solvent-selection valves, providing up

to 26 channels for different solvents

and buffers. This capability enables

more than 1,000 possible analytical
conditions. To set up the corresponding
methods, the Agilent Method Scouting
Wizard is available as a plug-in tool for
Agilent OpenLAB CDS ChemStation
Edition Software. This wizard enables the
scouting of columns, solvents, gradients,
and temperatures in an easy setup
scheme. At the end of the setup process,
a sequence comprising methods for all
possible combinations is created. This
sequence also contains the necessary
flushing methods, column equilibration
methods, and column storage conditions.

This Technical Overview demonstrates
the typical setup of the 1290 Infinity Il
Method Development Solution. In
particular, the setup of the Agilent
Infinity [l Multicolumn Thermostat
and the 1290 Infinity I Flexible Pump
is demonstrated from a hardware
perspective. The setup of the experiments
in the Method Scouting Wizard for
column, solvent, and temperature
scouting with the final creation of the
scouting sequence is described from a
software perspective.

Experimental

Instrumentation
The Agilent 1290 Infinity [| Method

Development Solution comprised the
following modules:

«  Agilent 1290 Infinity Il Flexible
Pump (G7104A)

*  Agilent 1290 Infinity Il
Multisampler (G7167B)

+  Agilent 1290 Infinity [l Multicolumn
Thermostat (G7116B) including
valve drive (option #058) equipped
with Agilent Quick-Change column
selection valve (G4239C, 1,300 bar)
including capillary kit (option #005)
for installation of up to eight
columns

*  Agilent 1290 Infinity Il Diode Array
Detector (G7117B)

«  Agilent 1290 Infinity valve drives
(2x G1170A) equipped with Agilent
Quick-Change 12-position/13-port
solvent selection valves
(2x G4235A)

Software

Agilent OpenLAB CDS ChemStation
Edition for LC and LC/MS Systems,
revision C.01.07 (minimum driver
requirement A.02.11 SP1) with Method
Scouting Wizard, revision A.02.05

Columns

«  Agilent ZORBAX RRHD SB-C18,
2.1 x50 mm, 1.8 ym
(p/n 857700-902)

*  Agilent ZORBAX RRHD Eclipse
Plus C18, 2.1 x 50 mm, 1.8 pm
(p/n 959757-902)

+  Agilent ZORBAX RRHD Eclipse
Plus C8, 2.1 x 50 mm, 1.8 uym
(p/n 959757-906)

*  Agilent ZORBAX RRHD Extend
C18,2.1 x 50 mm, 1.8 ym
(p/n 757700-902)

«  Agilent ZORBAX RRHD SB-CN,
2.1 x50 mm, 1.8 ym
(p/n 857700-305)

*  Agilent ZORBAX RRHD Bonus RP,
2.1 x50 mm, 1.8 ym
(p/n 857768-901)

«  Agilent ZORBAX RRHD Eclipse
Plus Phenyl-Hexyl, 2.1 x 50 mm,
1.8 pm (p/n 959757-912)



Instrument setup The column list is connected directly

to the column assignment in the

1290 Infinity Il Multicolumn Thermostat
(Figure 2). In this assignment, the
position of the column at the right or left
side of the 1290 Infinity Il Multicolumn
Thermostat can be chosen, and
associated with a color code.

The columns used for all applications
were defined in the ChemStation columns
list (Figure 1). For each column, a
description, geometric data, particle size,
and limitations such as pH, pressure, and
temperature can also be given. Installed
columns should be marked with YES in
the first column of the table (Figure 1)

to ensure that the column description is
assigned to the respective results.

Edit Columns: Infinity T MethDev

Insert ‘ Append ‘ ‘ Print oK Cancel ‘ Help ‘
# ipti Col. Serial#  Batch# Product#  # Injections Max.p[bar] Max. T[°C] Max.pH Min.pH Length Di Size Void Unit Comment
1] ¥Yes [secis autolD-5 857700-902 0 1200 50.0 8.0 o] s0.0 2.1]  18[e0.00[%
2| YES |EdipsePlusC13 |autolD7 959757902 0 1200 0.0 2.0 20 500 2.1 18[e0.00[%
3 YES Edipse Plus C8 autolD-8 959757-906 0 1200 0.0 9.0 2.0 50.0 2.1 1.8 | 60.00 | %
4| YES |ExtendCi8 autalD-9 757700902 0 1200 20.0 115 20 500 2.1 18[e0.00[%
5 YES SB CN autolD-10 857700-305 0 1200 80.0 9.0 2.0 50.0 3.0 1.8 | 60.00 | %
5 | YE5 |BonusRP sutalD-11 857768-901 0 1200 60.0 2.0 20] 500 2.1 18]60.00[%
7 YES Edipse Plus Pheny | autoID-12 959757-912 0 1200 60.0 9.0 2.0 50.0 2.1 1.8 | 60.00 | %

Figure 1. An Agilent ChemStation column list. It provides an overview on all columns available.

Column Assignment. =]
Plumbing Visuslization
Yalve  ColorCade | Location
1 hite L1
2 e
3 Light.. L3
4 Yellow L4
5 ElRs R
6 B Green R2
7 G- R Valve Type: 8-pos/18-port valve 1300 bar (5067-4233)
3 None  Bypass
Column Tag Information
. Maximm  Maximum
Location /| Import Descripiion Comment  Froduct eril Botch Lengthfmm] | Diameter fmm] m"}'*sze }’"‘:I'_‘]‘ Volume E;arl ure 'll:ecli'\pelille Maximum pH | Injections.
U ©  ZOREAXSECE 958964-306  autolD-12 50 2100 18 ofi04 1200 %0 800
[kl @  EcipsePlsCie 826700906 autolD-16 50 21100 18 olios 1200 & sio0
[k} ©  EcipsePlusC 726700902 autolD-17 50 2100 18 oo 1200 & slo
T} ©  ExendCB 959741902 autolD-18 50 2100 18 o104 1200 & 1150
R1 @  sson 857700305 autolD-10 50 3000 18 0212 1200 £ 500
R2 ©  BousFP 955758312 autolD-20 50 2100 18 0104 1200 & 500
R3 @  Eclipse Flus PhenylHexyl 953964302 autolD-15 50 2100 18 o104 1200 & 500
Re P o 0000 0o 0000 o 0 000
i [ oc || Cancet |

Figure 2. Column assignment in the Agilent 1290 Infinity Il Multicolumn Thermostat. Each column is assigned to an unambiguous location.



The column used for the individual
method can be selected in the method
tab of the 1290 Infinity Il Multicolumn
Thermostat (Figure 3). In contrast to
previous versions, columns are assigned
to respective positions in the 1290
Infinity [l Multicolumn Thermostat,

and then selected accordingly. The
appropriate column can be selected
either by the drop-down menu, which
shows all assigned columns, or by just
clicking the column with the correct
color code in the image of the 1290
Infinity Il Multicolumn Thermostat. The
current valve position, which connects
automatically to the chosen column, is
shown. For quick information, the valve
position, the color code of the chosen
column, and its product number is shown
in Agilent ChemStation (Figure 4).

A

Valve Position/Column

¢ Use Current Column / Position

& Use Selected Column / Position
'ZORBAX SB-C18' at Position 1

Enforce column for run

Valve Pasition/Column

© Use Current Column / Fosition

' Use Selectsd Column / Position

Valve Position/Column After Run

' Do net switch

"ZORBAX SB-C18' at Position 1 - & |
Valve = == Product Serial
Posilion Color Code | Location Descnphion Number Number
1 L1 ZORBAX SB-C18 959964-306  autolD-12
2 I - Eclipse Plus C18 B28700-906  autolD-16

@ 3 L3 Eclipse Plus CB 728700-902  autolD-17
1 L4 Extend C18 959741-902  aulolD-18
5 | SECN B857700-305  autolD-10

16 D -2 Bonus RP 959758-312  autolD-20
7 | e Eclipse Plus PhenylHexyl 953964-302  autolD-15
8 Bypass
Stoptime: Posttime
= As Pumplinjector o« Of
i min (el min

Maximum -

Pressure

1200
1200

1200
1200
1200
1200

Injections

o oo oo a0 o

Figure 3. Column selection in the method tab of the 1290 Infinity Il Multicolumn Thermostat using the

drop-down menu.

QO ¥ Idle I | © @ - ‘& Not Ready
‘| DD
0.00 pL ﬁ"i’
95.00 5.00
0.000 mL/min
0.00 bar [J
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@ © - &Not Ready
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-
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Figure 4. Instrument panel in Agilent ChemStation, highlighting the currently active column.



The assignment of the solvents can

be done in a similar way. The solvent
selection valves are assigned to the pump
channels in the instrument configuration
(not shown). In the Pump Valve Cluster
Configuration tab, the positions of the
solvent selection valve can be named

by the connected solvent (Figure 5). The
compressibility calibration can be chosen
by taking the correct solvent or type of
solvent from the drop-down menu, and
pH and molarity values can be added.

In the Pump Valve Cluster Method tab,
the appropriate solvents for channels A
and B can be chosen, and the valve will
automatically be switched to the correct
positions (Figure 6). The accessible
multiple solvents are sketched out in

the pump section of the ChemStation
instrument panel (Figure 4).

Pump Valve Cluster Configuration: Instrument 3

pH | Molarity (mM) Solvent Name

Channel

Az Valve 1- Pos.
A: Valve 1- Pos.
A: Valve 1- Pos.
A: Valve 1- Pos.
A Valve 1 - Pos.
A:Valve 1- Pos.
A Valve 1 - Pos.
A: Valve 1- Pos.
A: Valve 1- Pos.
A: Valve 1- Pos.
A: Valve 1- Pos.
A: Valve 1- Pos.
B: Valve 2 - Pos.
B: Valve 2 - Pos.
B: Valve 2 - Pos.
E: Valve 2 - Pos.
B: Valve 2 - Pos.
B: Valve 2 - Pos.
B: Valve 2 - Pos.
B: Valve 2 - Pos.
B: Valve 2 - Pos.
B: Valve 2 - Pos.
B: Valve 2 - Pos.
B: Valve 2 - Pos.

Channel C
Channel D

Figure 5. Pump Valve Cluster Configuration tab in Agilent ChemStation.
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10 mM ABC, pH 8
\water
Water +0.1% TFA
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ACN+01 % TFA
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‘water
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Methanol
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Figure 6. Pump Valve Cluster Method tab in Agilent ChemStation.
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Method Scouting Wizard

The Method Scouting Wizard enables
the easy setup of many sequences to
scout different LC conditions including
different columns, solvents, gradients,
and temperatures. Finally, the Method
Scouting Wizard automatically creates

a sequence, which also includes

solvent exchanges, re-equilibrations,

and column storages when changing
columns and solvents. The user is able to

choose options of the method scouting
campaign by selecting method scouting
for columns, gradients, temperature, and
solvents. In the dialog box for column
scouting, the columns necessary for a
study can be checked (Figure 7). If the
columns differ by inside diameter and
length, the method will be transferred to
the current column geometry to make the
results comparable.

The different solvents that have to be
used can be set in the dialog box for
solvent scouting (Figure 8). The Agilent
1290 Infinity 1l Flexible Pump, which

is a quaternary pump, can be used to
generate binary, ternary, or quaternary
gradients. The current study was set
up with the binary pump configuration,
in which two solvent channels are
connected to deliver the solvent for a
binary gradient.

Step 3 of 10: Setup column screening

Use | Name Serial No. | Diameter | Length | Particle Size | Void Vol | Max Temp = App Max Temp | MinpH | MaxpH | Maxpressure | Standby Temp TCC# | Location
fmm] | fmm] [um] [mi]) ra [bar] ra Factor
ZORBAX SBL18 autalD-12 2100 50.000 1.800 0104 90.0 60.0 20 8.0 1200 not controlled 1.000 1 Pasition 1left
Eclipse Plus C18 autolD-16 2100 50.000 1.800 0104 60.0 60.0 0o 9.0 1200 not controlled 1.000 1 Position 2 left
Eclipse Plus C8 autolD-17 2100 50.000 1.800 0104 60.0 60.0 0o 9.0 1200 not controlled 1.000 1 Position 3 left
Extend C18 autolD-18 2100 | 50.000 1800 0104 60.0 60.0 i) 15 1200  not controlled 1.000 |1 Paosition 4left
SBCN autolD-10 3.000 | 50.000 1800 0212 80.0 60.0 20 3.0 1200  not controlled 1.000 |1 Position 1 right
Bonus RP autolD-20 2.100| 50.000 1800 D104 60.0 60.0 0.0 3.0 1200  not controlled 1.000 |1 Position 2 right
» Eclipse Plus PhenylHexyl | autolD-15 2100 | 50.000 1800 0104 60.0 60.0 (0] 90 1200  not controlled 1.000 |1 Position 3 right

Figure 7. The Agilent Method Scouting Wizard dialog box for column screening. From the columns installed in the Agilent 1290 Infinity [| Multicolumn
Thermostat, those necessary for the current study can be checked. Conditions such as flow rate are adjusted automatically to different column geometries.

Step 4 of 10: Set up solvent screening

Combine Sclvents from quaternary pump: () binary () ternary (@) quaternary

Solvents on channel A:

Solvents on channel B:

02: 10 mM ABC, pH 8 (Calib. 100.0 % Water V.03)
03: Water (Calib.: 100.0 % Water %/.03)
Water + 0.1% TFA (Calib.: 100.0 %

Water V.03

[¥] 01: Methanal (Calib.: 100.0 % Methanol V.03)
[¥] 02: Meihanul-ﬂ}'l / TFA(('a\lh 100.0 % Methanol V.03)
[F2 03: ACN + 0.1 % 3)
[¥] 05: ACN [Ca\lb TDDD % Acetoni BVD3)

sttt ] [_imen_]

Figure 8. The Agilent Method Scouting Wizard dialog box for solvent screening. The Agilent 1290 Infinity Il Flexible Pump is

used in a binary mixing setup.



The final sequence was created, and
included all necessary solvent exchanges
(blue), column equilibration (green), and
column storage methods (yellow) as
separate runs without injection (Figure 9).

Step 10 of 10: Summary

‘You have set up method screening campaign “rest” as summarized:

Solvert Usage

Estimated Volume | Bottle Fill | Bottle Capacity
The solvent volumes that are going to be n n n

used during the campaign are calculated AD2: 10 mM ABC, pH & (Calib.: 100.0 0.000 0.000
by the Method Scouting Wizard and BO01: Methanol (Calib.: 100.0 % Methanal V.03) 0.000
shown in the Solvent Usage tab of the C: Solvent 3 (Calib.: 100.0 % Acetonitile V.03) 0.000

Step 10 of 10: Summary (Figure 10). D: Solvent 4 (Calib. 100.0 % Water V.03) 0.000
BO2: Methanol + 0.1 % TFA (Calib.- 100.0 % Methanol V.03) 0.000

BO3: ACN + 0.1 % TFA (Calib.: 100.0 % Acetonitrile V.03) 0.000
B05: ACN (Calib.: 100.0 % Acetoritrle V.03) 0.000

AD3: Water (Calib.: 100.0 % Water V.03) 0.000

ADd: Water +0.1% TFA (Calib.: 100.0 % Water V.03) 0.000
20.485

Sum of solvents to be disposed in waste

Figure 10. The Agilent Method Scouting Wizard calculates solvent usage for the complete campaign
setup.

Step 100f10: Summary

st
H Sample | Inj | Method Type. Fow | RunTime | Post Tme | Vidl | Column Solvent(s) Gradent | Temp
mlinin] | fmin] | frin] rel
FlushBypass0001.m | Flush 3000 750 000 Bypass 50.0 % AD2: 10mM ABC. pH 8 (Calib.: 100.0 % Water V.03). 50.0 % B01: Methanol (Calib.: 100.0 % Methanol V.03)
2 FlushBypass0002.m | Flush 3.000 050 0.00 Bypass 95.0 % AD2: 10mM ABC. pH 8 (Calib.: 100.0 % Water VV.03). 5.0 % BO1: Methanol (Calib.: 100.0 % Methanol V.03). 0.0 % C: Solvent 3 (Calib.: 100.0 % Acetonitrile V.03). 0.0 % D: Solvert 4 (Calib.: 100.0 % Water V.03)
3 Equibraion(001m |Equibaton | 1000 052] 000 ZoREAX SBCTE 95.0% AD2: 10mM ABC, pH 8 Calb.: 100.0 % Water V.0%), 5.0 % BOT: Methanl (Calb.: 100.0 % Methanol V.03), 0.0 % C: Slvent 3 (Calb.: 100.0 % Acstonare V.03), 0.0 % D: Solvent 4 Caib- 100.0% Water V.03) 300
4|Sample 1| 1| Injection0001.m Injection 1.000 250 200 |D1B-D1 | ZORBAX SBL18 95.0 % A02: 10mM ABC, pH 8 (Calib. 100.0 % Water V.03). 5.0 % BO1: Methanol (Calb. 100.0 % Methanol V.03), 0.0 % C: Solvent 3 (Calib.: 100.0 % Acetonitrie V.03), 0.0 % D: Solvert 4 (Calib.: 100.0 % Water V.03) Gradient 1/ 300
5 Equilibration0002m | Equilibration 1.000 202 000 | ZORBAX SBL18 95.0 % AD2: 10mM ABC, pH 8 (Calib. 100.0 % Water V/.03). 5.0 % BO1: Methanol (Calb.: 100.0 % Methanol V.03). 0.0 % C: Solvent 3 (Calib. 100.0 % Acetonitrie V.03). 0.0 % D: Solvert 4 (Calib.- 100.0 % Water V.03) 400
6|Sample 1| 1| Injection0002m Injection 1.000 250 200 |D1B-D1 | ZORBAX SB-L18 95.0 % A02: 10mM ABC. pH 8 (Calib. 100.0 % Water V/.03). 5.0 % BO1: Methanol (Calib.: 100.0 % Methanol V.03). 0.0 % C: Solvent 3 (Calib.: 100.0 % Acstonitrile V.03). 0.0 % D: Solvert 4 (Calib.: 100.0 % Water V.03) Gradient 1| 40.0
7 Equibraion(003m |Equibaton | 1000 202] 000 ZoREAX SBCTE 95.0% AD2: 10mM ABC. pH 8 Calb.: 100.0 % Water V.03), 5.0 % BOT: Methanl (Calb.: 100.0 % Methanol V.03) 0.0 % C: Slvent 3 (Calb.: 100.0 % Acstonare V.03, 0.0 % D: Solvent 4 Caib- 100.0% Water V.03) 500
8|Sample 1) 1 Injection 1.000 250 200 |D1B-D1 | ZORBAX SBL18 95.0 % A02: 10mM ABC, pH 8 (Calib. 100.0 % Water V.03). 5.0 % BO1: Methanol (Calb. 100.0 % Methanol V.03), 0.0 % C: Solvent 3 (Calib.: 100.0 % Acetonitrie V.03), 0.0 % D: Solvert 4 (Calib.: 100.0 % Water V.03) Gradient 1/ 500
S Equilibration0004m | Equilibration 1.000 202 000 | ZORBAX SBLC18 95.0 % AD2: 10mM ABC, pH 8 (Calib. 100.0 % Water V/.03). 5.0 % BO1: Methanol (Calb. 100.0 % Methanol V.03). 0.0 % C: Solventt 3 (Calib.: 100.0 % Acetonitrie V.03). 0.0 % D: Solvert 4 (Calib.- 100.0 % Water V.03) 600
10| Sample 1/ 1| Injection0004m Injection 1.000 250 2.00 | D1B-D1 | ZORBAX SB-L18 95.0 % A02: 10mM ABC. pH 8 (Calib. 100.0 % Water V/.03). 5.0 % BO1: Methanol (Calib.: 100.0 % Methanol V.03). 0.0 % C: Solvent 3 (Calib.: 100.0 % Acstonitrile V.03). 0.0 % D: Solvert 4 (Calib. 100.0 % Water V.03) Gradient 1| 60.0
i E im_|Coms T a1 5.0% A02 10m b 1 ater V.03), 5.0 % BO1: Mt et b 100.0% Acstonitrle E 4 Calb 100
12 Equiibration 1.000 202 000 Eclipse Plus C18 95.0 % A02: 10mM ABC, pH 8 (Calib.: 100.0 % Water V.03). 5.0 % BO1: Methanol (Calb.: 100.0 % Methanol V.03). 0.0 % C: Solvent 3 (Calib. 100.0 % Acetonitrie V.03). 0.0 % D: Solvert 4 (Calib.: 100.0 % Water V.03) 300
13 |Sample 1/ 1| Injection0005.m Injection 1.000 250 200 |D1B-D1 |Eclipse Plus C18 95.0 % AD2: 10mM ABC, pH 8 (Calib. 100.0 % Water V/.03). 5.0 % BO1: Methanol (Calb. 100.0 % Methanol V.03). 0.0 % C: Solvent 3 (Calib. 100.0 % Acetonitrie V.03). 0.0 % D: Solvert 4 (Calib.- 100.0 % Water V.03) Gradient 1/ 300
14 Equilibration0006.m | Equilibration 1.000 202 0.00 Eclipse Plus C18 95.0 % A02: 10mM ABC. pH 8 (Calib. 100.0 % Water V/.03). 5.0 % BO1: Methanol (Calib.: 100.0 % Methanol V.03). 0.0 % C: Solvent 3 (Calib.: 100.0 % Acstonitrile V.03). 0.0 % D: Solvert 4 (Calib.: 100.0 % Water V.03) 400
15| Sample 1| 1| Injection0006m Injection 1.000 250 2.00 | D1B-D1 | Eclipse Plus C18. 95.0 % A02: 10mM ABC. pH 8 (Calib. 100.0 % Water V/.03). 5.0 % BO1: Methanol (Calib.: 100.0 % Methanol V.03). 0.0 % C: Solvent 3 (Calib.: 100.0 % Acstonitrile V.03). 0.0 % D: Solvert 4 (Calib.: 100.0 % Water V.03) Gradient 1| 40.0
16 Equiibration 1.000 202 000 Eclipse Plus C18 95.0 % A02: 10mM ABC, pH 8 (Calib.: 100.0 % Water V.03). 5.0 % BO1: Methanol (Calb. 100.0 % Methanol V.03). 0.0 % C: Solvent 3 (Calib. 100.0 % Acetonitrie: V.03). 0.0 % D: Soivert 4 (Calib.: 100.0 % Water V.03) 500
17|Sample 1| 1 Injection 1.000 250 200 |D1B-D1 |Ecipse Plus C18 95.0 % A02: 10mM ABC, pH 8 (Calib. 100.0 % Water V/.03), 5.0 % BO1: Methanol (Calb.: 100.0 % Methanol V.03), 0.0 % C: Selvent 3 (Calib.: 100.0 % Acetonitrie V.03). 0.0 % D: Saivert 4 (Calib.: 100.0 % Water V.03) Gradient 1/ 500
18 Equilibration0008.m | Equilibration 1.000 202 000 Eclipse Plus C18 95.0 % A02: 10mM ABC. pH 8 (Calib.: 100.0 % Water V/.03). 5.0 % BO1: Methanol (Calib.: 100.0 % Methanol V.03). 0.0 % C: Solvent 3 (Calib.: 100.0 % Acetonitrile V.03). 0.0 % D: Solvert 4 (Calib.: 100.0 % Water V.03) 600
19| Sample 1/ 1| Injection0008m Injection 1.000 250 2.00 | D1B-D1 | Eclipse Plus C18. 95.0 % A02: 10mM ABC. pH 8 (Calib. 100.0 % Water V/.03). 5.0 % BO1: Methanol (Calib.: 100.0 % Methanol V.03). 0.0 % C: Solvent 3 (Calib.: 100.0 % Acstonitrile V.03). 0.0 % D: Solvert 4 (Calib.: 100.0 % Water V.03) Gradient 1|  60.0
20 i2m Ce 1.000 181 95.0 % AD2: 10mM ABC, pH ib.: 100.0 5.0% BO1: Met lethancl V ib.: 100.0% A 00%D 1000% W
2 Equiibration 1.000 202 000 Eclipse Plus C8 95.0 % AD2: 10mM ABC, pH 8 (Calib. 100.0 % Water \/.03). 5.0 % BO1: Methanol (Calb.: 100.0 % Methanol V.03). 0.0 % C: Selvent 3 (Calib.: 100.0 % Acetonitrie V.03). 0.0 % D: Soivert 4 (Calib.: 100.0 % Water V.03) 300
22 |Sample 1| 1| Injection0009.m Injection 1.000 250 2.00 | D1B-D1 | Eclipse Plus C8 95.0 % A02: 10mM ABC. pH 8 (Calib. 100.0 % Water V/.03). 5.0 % BO1: Methanol (Calib.: 100.0 % Methanol V.03). 0.0 % C: Solvent 3 (Calib.: 100.0 % Acstonitrile V.03). 0.0 % D: Solvert 4 (Calib.: 100.0 % Water V.03) Gradient 1| 30.0
23 Equilibration0010.m | Equilibration 1.000 202 0.00 Eclipse Plus C8 95.0 % A02: 10mM ABC. pH 8 (Calib. 100.0 % Water V/.03). 5.0 % BO1: Methanol (Calib.: 100.0 % Methanol V.03). 0.0 % C: Solvent 3 (Calib.: 100.0 % Acetonitrile V.03). 0.0 % D: Solvert 4 (Calib.: 100.0 % Water V.03) 400
24 |Sample 1| 1| Injection0010.m Injection 1.000 250 200 |D1B-D1 | Eciipse Plus C8 95.0 % AD2: 10mM ABC, pH § (Calibr.: 100.0 % Water V.03), 5.0 % BO1: Methanol (Calib.: 100.0 % Methanol V.03), 0.0 % C: Solvent 3 (Calib.. 100.0 % Acetonitrie V.03), 0.0 % D: Saivert 4 (Calib.: 100.0 % Water V.03) Gredient 1/ 400
% Equilibration0011.m | Equilibration 1.000 202 000 Eclipse Plus C8 95.0 % AD2: 10mM AEC, pH 8 (Calib. 100.0 % Water V/.03). 5.0 % BO1: Methanol (Calib.: 100.0 % Methanol V.03). 0.0 % C: Solvent 3 (Calib. 100.0 % Acetonitie V.03). 0.0 % D: Soivert 4 (Calib.: 100.0 % Water V.03) 500
26| Sample 1| 1| Injection0011.m Injection 1.000 250 200 | D1B-D1 |Eclipse Plus C8 95.0 % AD2: 10mM AEC, pH 8 (Calib. 100.0 % Water V/.03), 5.0 % BO1: Methanol (Calb.: 100.0 % Methanol V.03), 0.0 % C: Solvent 3 (Calib. 100.0 % Acetonitrie V.03). 0.0 % D: Solvert 4 (Calib.- 100.0 % Water V.03) Gradient 1| 500
27 Equilibration0012.m | Equiibration 1.000 202 0.00 Eclipse Plus C8 60.0
28|Sample 1|1 jecton0012m | ijecton 1000  250]  200|DIBDT |Eckpse PusCB 95.0% AD2: 10mM ABC, pH 8 Calb.: 100.0 % Water V.03), 5.0 % BOT: Methanl (Calb.: 100.0 % Methanol V.03), 0.0 % C: Slvent 3 (Calb.: 100.0 % Acstonare V.03), 00 % D: Solvent 4 Calb.: 100.0% Water V.03 |Gradert 1] 600
23 St 3m Column st 1 181 8 95. A02: 10mM ABC. pH b 1 jater V.03). 5. BO1: Met 100 lethanol e Caiib. 1 onitrie V.03) D: ent 4 100 03)
30 Equilibration0013m | Equilibration 1.000 202 000 Bdend C18 95.0 % AD2: 10mM ABC, pH 8 (Calib. 100.0 % Water V/.03). 5.0 % BO1: Methanol (Calb. 100.0 % Methanol V.03). 0.0 % C: Solventt 3 (Calib.: 100.0 % Acetonitrie V.03). 0.0 % D: Solvert 4 (Calib.- 100.0 % Water V.03) 300
31|Sample 1| 1| Injection0013m Injection 1.000 250 2.00|D1B-D1 | Extend C18 95.0 % A02: 10mM ABC. pH 8 (Calib. 100.0 % Water V/.03). 5.0 % BO1: Methanol (Calib.: 100.0 % Methanol V.03). 0.0 % C: Solvent 3 (Calib.: 100.0 % Acstonitrile V.03). 0.0 % D: Solvert 4 (Calib.: 100.0 % Water V.03) Gradient 1|  30.0
2 Equibraion(014m |Equibaton | 1000 202] 000 Edend CTe 95.0% AD2: 10mM ABC. pH 8 Calb.: 100.0 % Water V.03), 5.0 % BOT: Methanl (Calb.: 100.0 % Methanol V.03) 0.0 % C: Slvent 3 (Calb.: 100.0 % Acstonare V.03, 0.0 % D: Solvent 4 Caib- 100.0% Water V.03) 400
33 |Sample 1| 1| Injection0014m Injection 1.000 250 200 |D1B-D1 | Extend C18 95.0 % A02: 10mM ABC, pH 8 (Calib. 100.0 % Water V.03). 5.0 % BO1: Methanol (Calb. 100.0 % Methanol V.03). 0.0 % C: Solvent 3 (Calib. 100.0 % Acetonitrie V.03), 0.0 % D: Solvert 4 (Calib.: 100.0 % Water V.03) Gradient 1/ 400
34 Equilibration0015.:m | Equilibration 1.000 202 000 Bdend C18 95.0 % AD2: 10mM ABC, pH 8 (Calib. 100.0 % Water V/.03). 5.0 % BO1: Methanol (Calb. 100.0 % Methanol V.03). 0.0 % C: Solventt 3 (Calib.: 100.0 % Acetonitrie V.03). 0.0 % D: Solvert 4 (Calib.- 100.0 % Water V.03) 500

Figure 9. The Agilent Method Scouting Wizard dialog box for sequence setup includes the solvent exchange method, equilibration methods, and
column storage methods.



Initial method for the Agilent
Method Scouting Wizard

Parameter Value

Flow 1 mL/min

Gradient 5 %B at 0 minutes,
75 %B at 1.5 minutes,
95 %B at 2 minutes

Stop time 2.5 minutes

Post time 2 minutes

Injection volume 1L

254/10 nm, reference
360/100 nm, data rate
80 Hz

Temperature scouting using 30, 40, 50, and 60 °C

Detection

Solvent scouting using solvents
Mobile phase A

Water, ammonium bicarbonate buffer
(ABC), pH 8, water + 0.1 % TFA

Mobile phase B

Methanol (MeOH), MeOH + 0.09 % TFA,
acetonitrile (ACN), ACN + 0.09 % TFA

Samples
HPLC standard mixture

Chemicals

All chemicals were purchased from
Sigma-Aldrich, Germany. All solvents
were purchased from Merck, Germany.
Fresh ultrapure water was obtained from
a Milli-Q Integral system equipped with
LC-Pak Polisher and a 0.22-pm membrane
point-of-use cartridge (Millipak).

Results and Discussion

For the method scouting campaign, seven
columns were used in combination with
three aqueous and four organic solvents.
The eighth position in the multicolumn
thermostat was used as a bypass to
flush the system quickly when a solvent
exchange was necessary. In addition,
temperature scouting was performed at
30, 40, 50, and 60 °C. A generic gradient
was used during the complete campaign.
The necessary sequence was created by
the Method Scouting Wizard, resulting in
a total of 166 sample injections as well
as corresponding flush, equilibration, and
storage runs.

Figure 11 shows the column scouting

of the separation of the standard

sample mix at 40 °C using water

and acetonitrile as solvents. Seven
chromatograms representing the

seven used columns are compared.

Using this temperature and solvent
combination, the Agilent ZORBAX SB-C18
and Agilent ZORBAX Eclipse Plus C8
columns showed the best separation,
followed by the Agilent ZORBAX Eclipse
Plus C18, Agilent ZORBAX Extend

C18, and Agilent ZORBAX Bonus RP
columns. The separations obtained

on the Agilent ZORBAX SB-CN and

the Agilent ZORBAX Eclipse Plus
Phenyl-Hexyl columns were not promising
for further optimization.

mAU

1001 Agilent ZORBAX SB C18 A A

50

D_J\ - : - - ]\ 3
0.5 1.0 1.5 2.0 min

mAU

1004 Agilent ZORBAX Eclipse Plus C18

05 10

Agilent ZORBAX Eclipse Plus C8

50
0 A A

15 20 min

05 10

100 Agilent ZORBAX Extend C18

50 l

0=—L= - :
50 \

0=, - :

05 10 15 2.0 min

mAU

60 Agilent ZORBAX SB-CN

g I — : , , :
0.5 1.0 15 2.0 min

mAU

1004 Adgilent ZORBAX Bonus RP

. | | )

0_/\ - \ \ - N 3
0.5 1.0 1.5 2.0 min

mAU

Agilent ZORBAX Eclipse Plus Phenyl-Hexyl

100

50

0 ==L 7 7 7 N ; ]
0.5 1.0 15 2.0 min

Figure 11. Column scouting using seven different columns, using water (A) and acetonitrile (B) at 40 °C.



Figure 12 shows the solvent scouting on mAU

a ZORBAX E'cllpse Plus C18 column at 1007 10 mM ABC, pH 8 and MeOH
40 °C. For this column and temperature 50
. . . 0 i—\ N
combination, a 10 mM ammonium 025 05 075 100 125 150 175 200 225 min
bicarbonate buffer and acetonitrile mAU
delivered the best resolution. 1001 10 mM ABC, pH 8 and ACN I\—A
. 50 \ “
Figure 13 shows the temperature ) BN N N
scouting on a ZORBAX Eclipse Plus C18 0.25 0.5 0.75 1.00 1.25 1.50 1.75 2.00 2.25 min
column with water and acetonitrile. For mAU
this column and solvent combination, g0 Waterand MeOH
60 °C delivered the best resolution. " R A A A
0.25 0.5 0.75 1.00 1.25 1.50 1.75 2.00 2.25 min
mAU
1001 Waterand ACN
50
0 /\
0.25 0.5 0.75 1.00 1.25 1.50 1.75 2.00 2.25 min
mAU
01 Water +0.1 % TFA and MeOH + 0.09 % TFA
40
0 L
0.25 0.5 0.75 1.00 1.25 1.50 1.75 2.00 2.25 min
mAU
1007 Water +0.1 % TFA and ACN +0.09 % TFA ” ﬂ \
50
0 J\N
0.25 0.5 0.75 1.00 1.25 1.50 1.75 2.00 2.25 min
Figure 12. Solvent scouting on an Agilent ZORBAX Eclipse Plus C18 column at 40 °C.
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Figure 13. Temperature scouting to evaluate temperature effects on selectivity using an Agilent ZORBAX
Eclipse Plus C18 column with water and acetonitrile.



To facilitate data analysis, especially
when running large campaigns containing
many sample injections, preconfigured
report templates can be used with the
Intelligent Reporting tool of the Agilent
OpenLAB CDS ChemStation Edition.
These reports list the chromatographic
runs either by detected peaks, or
resolution. In addition, the report creates
a bubble plot, enabling the user to quickly
identify the most promising results,

and facilitate the search for the optimal
separation. Figure 14 and Figure 15

show bubble plots for all injections at

50 °C, displaying the maximal number of
peaks found (Figure 14) as well as the
summed resolution (Figure 15). The size
of the bubbles represents the number of
peaks found (Figure 14) or the amount

of summed resolution (Figure 15). Both
bubble plots are displayed as maximal
retention time on the Y-axis and injections
on the X-axis.

Max peaks plot
(Bubble size = no. of found peaks)

2.34

217

® °®o
2.00 —

Max RT

SOOI PN PO PN OO T DONODOHO N = O DO = 1O D MM — 1O D D IO
NN NI T OO ORISR S oo NNt IIBboo ="
Injections

Figure 14. Maximal peak amount found per injection at 50 °C, displayed as a bubble plot.

Summed resolution plot
(Bubble size = summed resolution)

Max RT

Injections

Figure 15. Maximal summed resolution found per injection at 50 °C, displayed as a bubble plot.



After complete data evaluation, the
combination of the ZORBAX Eclipse
Plus C18 column at 60 °C using water
and acetonitrile as mobile phases was
identified as one of the most optimal
separation conditions (Figure 16).

Conclusion

This Technical Overview demonstrates
how the combination of the Agilent

1290 Infinity [l Method Development
Solution and the Agilent Method Scouting
Wizard facilitates automated scouting

of stationary and mobile phases. The
Method Scouting Wizard enables
creation of column, solvent, gradient,

and temperature scouting runs in any
possible combination. The created
scouting sequence runs all combinations,
automatically including solvent flush
methods, column equilibration, and
column storage methods. The Agilent
1290 Infinity I Multicolumn Thermostat
is part of the system, and can host up to
eight columns. The Agilent 1290 Infinity I
Flexible Pump, enhanced with two
solvent-selection valves, can deliver up
to 26 different solvents. In combination,
more than 1,000 different scouting
conditions are possible. Data analysis

is facilitated using preconfigured report
templates, accelerating the search for the
optimal separation conditions.
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Figure 16. One of the most optimal separations found after evaluation of the scouting campaign.
Using water and acetonitrile as eluents at 60 °C on an Agilent ZORBAX Eclipse Plus C18 column.
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