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What is 2D-LC?




Two-Dimensional Liquid Chromatography (2D-LC)

Definition of 2D-LC

One compound or one fraction is analyzed by two different separation modes (two columns)

When is
2D-LC

required?

Sample is too complex

Mixtures of thousands of metabolites and thus
outstrip the ability of 1D-LC to entirely separate
the mixture into distinct components (i.e., singlet
peaks)

Compounds are difficult to resolve

Mixtures that are not necessarily complex per se but
contain several species of interest that are very difficult
to resolve (e.g., enantiomers, structural isomers)




Two-Dimensional Liquid Chromatography (2D-LC)

2D-LC

Transfer from the first
dimension to the second Outside the Inside the

dimension fluidic path fluidic path
Off-line On-line

Number of fractions
analyzed by the second

One or few

fractions

dimension Heart-cut Comprehensive

All fractions




Who Uses 2D-LC?




Listening to Customers — Our Take on 2D-LC

Requirements

« Complex Samples
2D is go-to solution

« Strong interest from
Pharma

Challenges

« Complex
Instrument Setup

* Expertise required

Advantages

» Complete
characterization

» Optimize time

ThermoFisher
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Thermo Scientific Vanquish UHPLC System for 2D-LC

Outside the
fluidic path

Off-line

Inside the
fluidic path

On-line

On-line Single and Multi-heart cut
for LC-UV-MS peak purity is the
most frequent customer request

One or few
fractions

Heart-cut

All fractions
Comprehensive

J




Thermo Scientific Vanquish UHPLC System for 2D-LC

The User Their Application and Challenge Solving the problem

Mary, Scientist in Pharma
development/characterization labs

, o i : The Thermo Scientific™ Vanquish™ UHPLC
| have an impurity in my LC-UV method in QC. system for 2D-LC analyzes the sample

| need to control the peak purity by LC-MS. . .
The LC-UV method uses not MS compatible e col_umn, ol s
remove the not MS compatible solvents, and

solvents, | need to transfer the LC-UV method analysis|by LC-MS
L, 4 Hi to MS compatlblegr?glg/g:gns and repeat the » Method from QC without need to adjust it for MS

» Less paperwork to justify differences in the LC-
UV and LC-MS chromatograms

700 00C
600 000 ! ‘

o D ) D — Mobile phase not MS compatible

000 +— — : . . - °, . . .
0.C 6.0 3.0 10.0 120 14.0 16.0

% 15408083 30111728 16p.06493

o 323.09915 ool
§18.14389 323.00009

6 60 8.14380

3314328 62320084 1363885
4 40| 33.14322
13643889
500 2 H ar 02067 000 sagza SR421301 | 20 k! !12051 4704
] [T AL . mz o I 2D )

- R M o
400 000 100 200 300 400 500 600 700 0 200 300 400 50

2D — MS analysis without changing the 1D method

300 000

200 000
100 00C
0

-100 000

cut and trap wa|
8.0

-200 000
oceéo
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The Solution
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Thermo Scientific Vanquish UHPLC System for 2D-LC Solutions

Ll Ll Ll

Multi heart-cut with loops Single heart-cut with trap column Single heart-cut with trap column
— basic setup — — advanced setup —

One system for 1D and 2D One system for 1D and 2D One system for 2x 1D or 2D

>

oy
/>°b
Column Cor

@'—@ N
Column Col

Three solutions for 2D-LC




Thermo Scientific Vanquish UHPLC System for 2D-LC Solutions

)
)
(@)
% Unambiguous Separation
— peak identity of merged
o™ confirmation zones
e
O
N/
Save bench space — 1D and 2D in one system
Highest application flexibility - customizable faction
' ) collection and different temperature zones
n
)
5 Workflow with unique, patented features of 2D-LC
= handling
®©
()
LL Easy and save capillary connection with Thermo
- Scientific™ Viper™ fingertight fitting installation kit
> Easy and customizable instrument and switching valve control

ThermoFisher
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Thermo Scientific Vanquish UHPLC System for 2D-LC Solutions

1

Multi heart-cut with loops

One system for 1D and 2D

Three solutions for 2D-LC




Thermo Scientific Vanquish UHPLC System for 2D-LC — Multi heart-cut with parking loops

. . L Results
Antioxidants in Tea and Olive Oil

Sample

1D: Acgucore Polar Premiun

H Igh degree Of polarity 8% 7020 30 40 50 50 7.0 50 6.0 1007012073 0141

Method

Fraction transfer from loops, without

. - m — &
elution strength reduction 2D: Acclaim Phenyl-1 % 13 | @ 16 @ 19
2.00 .00 - 3.00 4.00 - 3.00 4.00 ~2:803.00 4.004.50
- - - - - 2
First dimension Second dimension y
15
20

Column:  Thermo Scientific™ Accucore™ Polar Column:  Thermo Scientific™ Acclaim™ Phenyl-1,

Premium, 2.6 um, 2.1 x 100 mm 3 pm, 3 x 100 mm
System:  Thermo Scientific™ Vanquish™ Duo System:  Vanquish Duo UHPLC system

UHPLC system Eluents:  A-0.1% formic acid in water

Eluents :  A-0.1% formic acid in water
B—0.1% formic acid in methanol

B-0.1% formic acid in methanol
Gradient: min % A % B

Gradient: min %A % B 0 95 5
0 97 8 35 40 5
25 97 3 28 0 100 . .
8.83 40 60 43 0 100 —— > Separation of coeluting peaks
10 0 100 435 95 5
11 0 100 585 95 5
1.1 97 3 Flow rate: 1.3 mL/min )
14197 3 Pressure: 660 bar (max.) :':
Flow rate: 400 ul/min Col. Temp.: 50 °C Y= Online collection of multiple fractions
Pressure: 460 bar (max.) Inj. Vol.: up to 150 L GJ
Col. Temp.: 40 °C Detection: Vanquish Diode Array Detector FG, c
Inj. Vol.: 1uL semi-micro flow cell, GJ
Detection: Thermo Scientific™ Vanquish™ Diode 260 nm, 280 nm, 20 Hz, 0.2 s resp. time m i i i
Array Detector FG, semi-micro flow cell, Use r'deﬂned fraCt|0n COIIeCtK)nS
260 nm, 280 nm, 20 Hz, 0.2 s resp. time
H
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Thermo Scientific Vanquish UHPLC System for 2D-LC — Multi Heart-Cut with Parking Looy

How to configure it

thermo scientific

TECHNICAL NOTE No.73184

Complementary Dual LC as a convenient
alternative to multiple heart-cut 2D-LC for
samples of medium complexity

Authors: Maria Griibner, Frank Steiner,
Thermo Fisher Scientific, Germering, Germany

Keywords: Polyphenols, Dual LG, paraliel LG,
two-dimensional liquid chromatography,
2D-LG, 2D-HPLC, mult-heart-cut 2D-LC,
Vanquish Duo UHPLG System for

Dual LG, Vanquish Dual Spit Sampler,
Chromeleon CDS

Technical note TN73184 —
Complementary Dual LC as a convenient
alternative to multiple heart-cut 2D-LC for

samples of medium complexity.

h
h
2D Detector
2D Detector ¢ f
B
D Detector
D Detector d 9
T c
Q ()
= £ £
2D Pump 5 3 ks
°D Pump c o g a
c c £ S o £
£ £ = e} 5 [e]
= E! g i HO &)
8 8 ) I e c
[ a) . £ S
Mg 3 3
b g 24P O (&)
43 + 6
6 @ .
: Q Split Sampler
Split Sampler £ P P a
]
a O
c
£
3 'D Pump
o
D Pump (&}
. multiple h -
single heart-cut setup ultiple heart-cut setup
Connection Part Number # capillary Part Number
Viper Capillary, ID x L 0.10 x 350 mm, MP35N 6042.2340 f Viper Capillary, ID x L 0.1 x 450 mm, MP35N 6042.2350
Active Pre-heater, ID x L 0.1 x 380 mm, MP35N 6732.0110 g Active Pre-heater, ID x L 0.1 x 610 mm, MP35N 6732.0150
Post-column Cooler 1 yL, ID x L 0.10 x 590 mm, Post-column Cooler 1 uL, ID x L 0.10 x 5890 mm,
MP35N 6732.0520 h MP35N 6732.0520
Viper Capillary, ID x L 0.10 x 350 mm, MP35N 6042.2340 i Viper Capillary, ID x L 0.1 x 650 mm, MP35N 6042.2370
loops; size depends on the application;i.e.:
Sample loop 200 pL, Viper R a2 Ol ] Viper Capillary, ID x L 0.1 x 650 mm, MP35N 6042.2370

Sample loop 20 pL, Viper
Waste fluidic, VH-D1

6826.2420 (20 L)
6038.2425
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https://assets.thermofisher.com/TFS-Assets/CMD/Technical-Notes/tn-73184-lc-multiheart-cut-alternative-tn73184-en.pdf

How it works

2D Detector

D Detector

2D Pump

Split Sampler

'D Pump

multiple heart-cut setup

Column Compartment

2D column

e

Column Compartment

Thermo Scientific Vanquish UHPLC System for 2D-LC — Multi Heart-Cut with Parking Looj 1

Gribner, M., Steiner, F.:
Complementary Dual LC as a
convenient alternative to multiple
heart-cut 2D-LC for samples of

medium complexity, Thermo Fisher
Scientific Technical Note 73184,
2019,
https://assets.thermofisher.com/TF
S-Assets/CMD/Technical-Notes/tn-
73184-Ic-multiheart-cut-alternative-

tn73184-en.pdf

16

ThermoFisher
SCIENTIFIC



https://assets.thermofisher.com/TFS-Assets/CMD/Technical-Notes/tn-73184-lc-multiheart-cut-alternative-tn73184-en.pdf

Thermo Scientific Vanquish UHPLC System for 2D-LC Solutions

Three solutions for 2D-LC




Thermo Scientific Vanquish UHPLC System for 2D-LC — Single Heart-Cut with Trap Colum

— Basic Setup — 2

Sample Desmedipham and Phenmedipham, -
p oo WAU
two herbicides 0000
500 000
400 000
. 300 000
Isomeric compounds 2000
100 000
1moa:‘ D analysis | | . mlo
i ' 20 ’ 40 ‘ 60 Y ' 10.0 ‘ 12.0 ' 14.0 ' 16.0
"% 108083 3111728 "% 16 osagy P1-11722
0 [323.09915 o0
814380 323.00909
f . 13 141 o0 5.14380
. . . 33.14328 623.20084 w0 136 03885 3 14320 623.20872
Method Fraction transfer with solvent . 35t A e fom | 2 | e
R AU | gulll WA A A m P S AL | m
modulation w00000l” om0 e w0 we o/ fo me wn o we e 1o
300 000
First dimension Second dimension 200000
100 000
Column Therma Scientific™ Hypersil™ Gold, 2.1x100 mm, 1.9 um, Column Therme Scientific™ Accycore™ FFF, 2.1x50mm, 2.6 um, 0
175 A (P/N 25002-102130) 80 A [P/N 17426-052130)
Mobile Phase A:0.1% phosphoric acid in water Trap column Therme Scientific™ Hypersi™ Javelin BDS C18 Javelin guard -100 000
B: acetonitrile column, 3x20 mm, 3 um (P/N 28103-023008) 200 000 cut and trap wa %h ! min
Gradient 1 Time Mobile Phase A: 0.1% formic acid ggid in water 0 20 4.0 6.0 8.0 10.0 120 14.0 16.0
{min) A B B: 0.1% formic acid ?E,Eg"“ methanol
00 30 10 Gradient Time*
3.0 10 30 '
2.0 10 50 {min) A B
4.1 30 10 0.0 70 30
8.0 90 10 35 30 70
Gradient 2 Time g g :g zg i .
T S 51 w | = — Separation of coeluting peaks
"o o 20 8.0 70 30
5.9 10 90 . ) ) ) m
5 30 10 absolute gradient times may change if used as 2™ q)
12 90 10 dimension . . .
Flow Rate 05 mimin (Gradient 1) Flow Rate 0.6 mjmin - Elution strength reduction before the 2D separation
0.3 mL/min (Gradient 2) Column 40°C
Column s0°C Temperzture > Better peak shape and increased resolution
Temperature Autosampler 4°C )
Autesampler 4% Temperature cs
Temperature ——
Injection \.-'Uh{rne 5 ul i | Injection Voh.[me Spb - - - Q’ . . .
DetectorSettings | 210 1m, 10 Az, 05 s response time Detector Settings | 210 nm; 10 Hz; 0.5 5 response time Ll Automatic transfer to MS without changing the UV method
, : . , solvents
LC-UV (Phosphate buffer gradient) LC-UV-MS (Formic acid gradient) . J

18 ThermoFisher
SCIENTIFIC




Thermo Scientific Vanquish UHPLC System for 2D-LC — Single Heart-Cut with Trap Column

— Basic Setup —

L] L]
n
How to configure it 2D Detector
'D Detector a
9
2D Pump
j c
£ £
=] =]
o o
(&) (&)
[S] 2 e
b c
(]
43 -E
3
Split Sampler g
a O
c
€
=
o
'D Pump O
MS
# Connection Part Number # Connection Part Number
a Viper Capillary, ID x L 0.10 x 350 mm, MP35N 6042.2340 h Viper Capillary, ID x L 0.10 x 250 mm, MP35N 6042.2330
b  Active Pre-heater, 0.1 x 380 mm, MP35N 6732.0110 i Viper Capillary, ID x L 0.18 x 450 mm, MP35N 6042.2365
¢ Viper Capillary, ID x L 0.10 x 250 mm, MP35N 6042.2330 ] Viper Capillary, ID x L 0.10 x 150 mm, MP35N 6042.2320
d Viper Capillary, ID x L 0.10 x 350 mm, MP35N 6042.2340 k Viper Capillary, ID x L 0.10 x 250 mm, MP35N 6042.2330
e Viper Capillary, ID x L 0.10 x 450 mm, MP35N 6042.2350 | Active Pre-heater, 0.1 x 380 mm, MP35N 6732.0110
TN73298 - Flexible HPLC instrument setups for double usage as f  Viper Capillary, ID x L 0.10 x 350 mm, MP35N 6042.2340 m Viper Capillary, ID x L 0.10 x 650 mm, MP35N 6042.2370
one heart-cut-2D-LC system or two independent 1D-LC g Viper Capillary, ID x L 0.10 x 550 mm, MP35N 6042.2360 n Viper Capillary, ID x L 0.10 x 750 mm, MP35N 6042.2390
systems —to be published Waste fluidic, VH-D1 6038.2425 Tee Piece ID 0.020" for 1/16" capillary 6263.0035
B6x Viper Blind plug 6040.2303
ThermoFisher
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Thermo Scientific Vanquish UHPLC System for 2D-LC — Single Heart-Cut with Trap Colum

— Basic Setup —

How it works

fp———

Detector
D
Detector
2D Pump
f oy c
5 £
S S
o e
I=
)
=
I_I g
I
3 £
Split Sampler 5]
| ¢ E
& )| E
D Pump B R E
® 3
\ waste /

D analysis /2D idle

action

p—

Detector

D
Detector

2D Pump

=
E
=
[o]
O
]

I_l

Split Sampler

D Pump

\_

waste

2D Column

|
\Column Compartment

heart-cut w/ elution strength
reduction and trapping

lower valve

upper valve

'D analysis — 2D idle 1.2 1.2
heart-cut + trapping 1.2 6_1
'D analysis + trap washing 1.2 12
D and 2D analysis 6_1 1.2
AVOID 6_1 6_1

Detector

D
Detector

2D Pump

c c
5 5
[o]

3 3
o o

I_I

Split Sampler &)
@

| &
D Pump B K

N

\Column Compartment

®
\ waste

trap washing
(optional)

2D
Detector

D
Detector

2D Pump

D Column
2D Column

I_I

Split Sampler ®
| @ 2

&

D Pump B R

\

waste /

D and 2D analysis

olumn Compartment

C

20

ThermoFisher
SCIENTIFIC




Thermo Scientific Vanquish UHPLC System for 2D-LC — Single Heart-Cut with Trap Colu

— Basic Setup —

l How it works

action lower valve upper valve
'D analysis — 2D idle 1.2 1.2

21



Thermo Scientific Vanquish UHPLC System for 2D-LC Solutions

Three solutions for 2D-LC




Thermo Scientific Vanquish UHPLC System for 2D-LC — Single Heart-Cut with Trap Colum

— Advanced Setup —

How to configure it

Thermo Scientific™ Vanquish™ Dual Split Sampler

TN73298 - Flexible HPLC instrument setups for double usage as
one heart-cut-2D-LC system or two independent 1D-LC
systems —to be published

n
(o]
D Detector
D Detector E
e
2 =
D Pump =
3
= ©
g O
3 £
O
o . < =
i ol £
4p2 452 = =
6] 61 @ m @
. o o
Dual Split Sampler IS S
=] [e]
a (@] O
f = c
€ £
= =
=] [s]
D Pump (&) O
MS
g
# Connection Part Number # Connection Part Number
a Viper Capillary, ID x L 0.10 x 350 mm, MP35N 6042.2340 h Viper Capillary, ID x L 0.10 x 250 mm, MP35N  6042.2330
b Active Pre-heater, 0.1 x 380 mm, MP35N 6732.0110 i Viper Capillary, ID x L 0.10 x 350 mm, MP35N  6042.2340
¢ Viper Capillary, ID x L 0.10 x 250 mm, MP35N 6042.2330 i Viper Capillary, ID x L 0.18 x 450 mm, MP35N  6042.2365
d  Viper Capillary, ID x L 0.10 x 350 mm, MP35N 6042.2340 k Viper Capillary, ID x L 0.10 x 150 mm, MP35N  6042.2320
e Viper Capillary, ID x L 0.10 x 550 mm, MP35N 6042.2360 | Viper Capillary, ID x L 0.10 x 250 mm, MP35N  6042.2330
, .
f  Viper Capillary, ID x L 0.10 x 450 mm, MP35N 6042.2350 m Active Pre-heater, 0.1 x 380 mm, MP35N 6732.0110
g Viper Capillary, ID x L 0.10 x 250 mm, MP35N 6042.2330 n Viper Capillary, ID x L 0.10 x 650 mm, MP35N  6042.2370
Waste fluidic, VH-D1 6038.2425 o Viper Capillary, ID x L 0.10 x 750 mm, MP35N 6042.2390
2x Viper Union 6040.2304 Tee Piece ID 0.020” for 1/16” capillary 6263.0035
6x Viper Blind plug 6040.2303
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Thermo Scientific Vanquish UHPLC System for 2D-LC — Single Heart-Cut with Trap Column

— Advanced Setup —

How it works

A
/4
2D 2D 2D 2D
Detector Detector Detector Detector
1D D 'D D
Detector Detector (5) < Detector Detector
@/
°D Pump 2D Pump 2D Pump 2D Pump
£ £ £ £
= = =2 =
£ 3 £ m— 3 £ 3 £ — 3
= s = = = = = =
6] o §) (6]
@ g = c
2D Dual Split un: "a:: 2D Dual Split % E 2D Dual Split *a:-; -E °D Dual Split ..g E
Sampler £ £ Sampler £ £ Sampler £ = Sampler = =
MR R : - R
: - /@ £ P NE || iondo ﬂa) £ £ [ £ 3 I_ g o g
D Dual Split /@ S /@ O\ & D Dual Split (@ 8 S D Dual Split ( 8 = 'D Dual Split /z, 8 /4 ~2\8
Sampler c g c Sampler c c Sampler c c Sampler = g c
| E \® U-®M/E | £ £ | £ £ | £ =) E
D Pump 3 6 2 D Pump 3 2 D Pump 3 2 D Pump © .) 2 ® 2
S was ) 8/ 8 8/ S8 8/ 8 was 6 8/
'D analysis /2D idle heart-cut w/ elution strength trap washing (optional) 'D and 2D analysis
reduction and trapping
24 ThermoFisher
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Thermo Scientific Vanquish UHPLC System for 2D-LC — Single Heart-Cut with Trap Column

— Advanced Setup —

Y
“J
/ MS
2D
Detector 2
4 2
D
Detector 5 1
6
2D Pump
2D Dual Split = =
Sampler £ E
5 5
3 3 3 £
'D'Eal Split 4 2 8 4 2 8
Sampler c c
£ 5 1/ E
D Pum 3 Y/ 3 3
P 6 8 jaste 6 8
'D analysis /2D idle
action upper valve L lower valve L lower valve R
1D analysis — 2D idle 12 12 12
heart-cut + trapping » . 12
1D analysis + trap washing 12 12 12
1D and 2D analysis 12 6 1 6 1

- ThermoFisher
SCIENTIFIC



Thermo Scientific Vanquish UHPLC System for 2D-LC — Single Heart-Cut with Trap Column

@4@) l Unigue solution |

Single heart-cut

— Advanced Setup —

/'—MS

D

/

Detector

D
Detector 5) A

(ot

2D Pump

D Column

2D Dual Split
Sampler

I_J
1D Dual Split ’@/@’)

Sampliar

Column Compartment

e.0

'D Pump

2D Column

2D
Detector

D
Detector

2D Pump

2D Dual Split

Sampler

D Dual Split

Sampler

“SP

ndependent LC-UV and LC-MS

LC-UV

2D Column

'D Column

o e L

Qolumn Compartment

action

heart-cut + trapping

upper valve L lower valve L lower valve R

D Pump

Column Compartment

"

Qolumn Compartment

action

direct injection 1D and 2D

upper valve L lower valve L

lower valve R

1.2

Two independent flow paths for 2D-LC or two HPLCs without manual replumbing

26
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Thermo Scientific Vanquish UHPLC System for 2D-LC — Single Heart-Cut with Trap Column

— Advanced Setup —

Unique solution

Independent LC-UV and LC-MS |

LC-UV )

z‘/

2D Heart-Cut with sample dilution
using only two pumps

2D Setup for simultaneous operation of
two 1D methods or one 2D method

Two independent flow paths for 2D-LC or two HPLCs without manual replumbing

ThermoFisher
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Thermo Scientific Vanquish UHPLC System for 2D-LC Solutions

Multi heart-cut with loops Single heart-cut with trap column Single heart-cut with trap column
— basic setup — — advanced setup —

Investigate multiple fractions Get peak to shape in 2D Maximize system usage:
One 2D-LC or two 1D-LCs

C /‘ . \
- &N

@r—@\
Column Coi
Column Col

Three solutions for 2D-LC




Thermo Scientific Vanquish UHPLC System for 2D-LC Solutions — Overview

2 3

_ _ Single heart-cut with Single heart-cut with
Multi heart-cut with loops trap column trap column

— basic setup — — advanced setup —

Multi heart-cut
Single heart-cut v
Price competitive v

Better peak shape in 2D

1D and 2D at different
temperature

v

Unique solution v
v
v

Three solutions for 2D-LC




Control Your

Thermo Scientific Vanquish UHPLC System for 2D-LC

ThermoFisher
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Thermo Scientific Chromeleon Chromatography Data System

Thermo Scientific™ Chromeleon™ Chromatography
Data System (CDS) and
Thermo Scientific Vanquish UHPLC System for 2D-LC

 Control of Vanquish Dual Split Sampler

« Support of Vanquish Duo for Dual LC workflow
« Heart-cut 2D-LC in a single method

« Heart-cut 2D-LC in separate methods

» Custom columns/custom variables

« Hard-coded heart-cut 2D-LC

« Smart-coded heart-cut 2D-LC

* Intelligent Run Control (IRC)

31



Download Method from Thermo Scientific AppsLab Library of Analytical Applications

E'{'I:B‘IrglNOf,thleg Appslab Library

Getting Started LC Method Transfer Calculator

A EMOK{h EXE D

Rate Ask the Suggestan  Add to Download Create Tell a Print Take Offline
Expert Application Favorites eWorkflow Parts List Friend PDF

Virtual Column Online

Contact Us Ei My Account ~

Find methods for your needs

o,

Complementary Dual LC as a convenient alternative to multiple heart-cut 2D-LC for samples of medium

complexity Be the first to rate this application

K KK X

1o W Caopteon puaste
I gre——
W gbaameiin ens.
- » 17 pfmamans
M W Drsprn
"

Dual LC

Compounds Method System Downloads

tn-73184-dual-lc-vs-multiheart-cut-2d-lc-tn73184-en.pdf
Technical Mote

Dual LC vs multi-heart-cut 20-LC.cmbx
exemplary sample sequences for Dual LC and multi-heart-cut 2D-LC

multi-heart-cut-2DLC.ewfx

This eWorkflow creates a sequence for online multi-heart-cut 2D-LC of pelyphenolic compounds on a Vanguish UHPLC system
including storage leop selection by a custom variable. It can also be used as a template for the creation of ewn multi-heart- cut
2D-LC methods, It was created using Chromeleen 7.2.9. It werks with Chromeleon 7.2 5R3 or higher. It is not compatible with

earlier versions of Chromeleon.,

Comments

1.3 MB ‘ Download
-_—

@ Preview

3.5 MB ‘ Download
-—

453.5 KB ‘ Download
-—

Description

The Technical Note illustrates the benefit of
the Vanquish Duo UHPLC System for Dual
LC to resolve semi-complex samples for
quantitative analysis in direct comparison
to multi-heart-cut 2D-LC approaches.

Market:  Other

Keywords: Polyphenols, Chromeleon
CDS, Dual LC, Vanquish Duo
UHPLC system for Dual LC,
2D-HPLC, 2D-LC, multi-heart-
cut 20-LC, parallel LC, two-
dimensional liquid
chromatography, Vanquish
Dual Split Sampler

Author: Maria Gribner, Frank Steiner

Affiliation: Thermo Fisher Scientific,
Germering, Germany

Status: Proof of Cencept

Uploaded on 10/21,/2019.

https://appslab.thermofisher.com/
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https://appslab.thermofisher.com/App/4336/complementary-dual-lc-as-a-convenient-alternative-multiple-heartcut-2dlc-for-samples-medium-complexity
https://appslab.thermofisher.com/

Example: Smart-Coded Method for 2D-LC

Instrument Method « R T S
« Download method and _ 74_| 4 0.000 Start Run
| E samplerRight *|lzs DAD.DAD_1.AcqOn
examp e Sequence L RSy 76 PumpModule_1.Pump_1.Pump_Pressure_LlAcgOn
j ColumnComp_2 77 UV.UV_VIS_ 1.AcqOn
from ] Lrrillng 78 PumpModule2.Pump2.Pump2_Pressurefogon
Thermo Scientific™ I e 4 Trigger ] Flowup!
. == (VH- -A) 79 Syrs‘_cem.Retentinn:=-=S1_.rstem.Injeu:tiu::n.CustumUarial:ules.mﬂat—ﬂ.'i,
AppsLab Library of DAD B Limit=1
. . . . i':L WF-D11-A) B0 PumpMaodule?.Pump2.Flow.Mominal 2.00 [mlfmin]
Analyt|ca| App|ICatI0nS v i Click hereto append a new command
_ & (VF-D40-A) 81 = e
é( System | —> 4 Trigger "Cutstart”, _ - _
° NO extra tool needed i E|l |82 E}frﬁ'ic:;niﬂetentmn:=-=51_.rstem.Injectlon.CustomUarlahlesﬂlﬂa‘t,
Startu
L Shutdgwn 83 ColumnComp.Upperyalve.CurrentPosition A1
. s . £ = Click hereto append a new command
» High flexibility with £ Script Editor 84 End Trigger
i - — 4 Trigger "CutEnd",
CUStom Varlables — BS 51__|rsT.ra:m.Rvatne:ntirc:nn:=-=51_.rstvam.Injvav:I:iu::nn.EZustu::nm"..n’ariEi:ulni's.Cl.i:Erm:II
) smart-coded_1stD - Limit=1
T B6 ColumnCaomp.Upperyalve.CurrentPosition 12
° Start your 2D_LC m Injection List * Click hereto append a new command
. B7 End Trigger
anaIyS|S % 4 Trigger <— "FlowDown",
BB System.Retention>=5ystem.Injection.CustomVariables.CutEnd+04,
2’/ Data Processing Limit=1
89 PumpMadule2.Pump2.Flow.Maminal 0.600 [ml/min]
JﬂL Non-Targeted MS Prog | * Click hereto append a new command
More information: o i 20 End Trigger
Technical note TN73298 - Flexible HPLC Aﬂ" Report Designer ik Click hereto append a new command
instrument setups for double usage as one - E— -
heart-cut-2D-LC system or two independent [ S T S S 4 0.000 Run |
1D-LC systems
—to be published soon . )
triggers for heart-cut triggers for trap flow
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Software Capabilities in Heart-cut 2D-LC with the Thermo Scientific Vanquish UHPLC System

*%.u

~ I o
= *
g CHROMEL[\:'QI‘\(‘_Z.‘VZ‘

o

All the heart-cut LC-MS
applications presented in this
presentation where acquired

with SlI for Xcalibur

Chromeleon CDS

With Thermo Scientific™ Standard

Instrument Integration (SII) plugin

support of Vanquish Dual Split
Sampler

support of Dual LC

heart-cut 2D-LC in one method

heart-cut 2D-LC in separated
methods

custom columns/custom variables
hard-coded heart-cut 2D-LC
smart-coded heart-cut 2D-LC

Intelligent Run Control (IRC)

not needed

Thermo Scientific™ Waters ™
Xcalibur™ Software Empower™
SlI for Xcalibur SlI for Empower
Software Software
v v
x v
v v
v v
X X
v v
X
X X

Note: Waters and Empower are registered trademarks of Waters Corp.
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Thermo Scientific Vanquish UHPLC System for 2D-LC Solutions

thermo scientific

TECHNICAL NOTE No. 73184

Complementary Dual LC as a convenient
alternative to multiple heart-cut 2D-LC for
samples of medium complexity

Authors: Maria Griibner, Frank Steiner,
Thermo Fisher Scientific, Germering, Germany

Keywords: Polyphenols, Dual LC, parallel LG,

two-dimensional liquid chromatography, \
2D-LC, 2D-HPLC, multi-heart-cut 2D-LC,

Vanquish Duo UHPLG System for

Dual LG, Vanquish Dual Split Sampler, ™

Chromeleon CDS

Goal
Benefits To lusirate the benefit of the Vanquish Duo UHPLC
= Complementary Dual LC provides a convenlent System for Dual LC 1o resolve semi-complex samples for
aftemative to 2D-LC workflows. and has great potential  quantitative analysis in direct comparison to mult-heart-cut
for quantitative analysis of samples containing around 2D-LG approaches.
16-30 compounds.
Introduction

« The Thermo Sclentic™ Vanquish™ Duo UHPLC System
for Dual LC fadlltates the accompishment of two paralel g for g unambiguous Identification and quantifcation
LG anaiysss i the same tima as ono andlysis by asingle- o sovcray o g e
‘channel UHPLC instrument. dospite tremendous improvements in both fiquid

« 1 s of quantication precision, LOG, troughput,  NFOMAoraphy InsTrumentaton and cokn tachnckogy,

In general, ihe application of liquid chromatography (LC)

solvent consumpiion, and easo-of use, the Vanquish Duo _the analytical task sometimes Just exceeds the capabllies
UHPLC System for Dual LC clearly outperformsmuti- of conventional one-dimensional LC (1D-LC). In particuler,
heart.cut 2D.1C. ‘samples of increasing complexity (such as structurally

similar Gompounds and samples with a large number
of analyles) present an analytical chalenge in terms.

of resolution power, efficiency, and seleciivity. Thus,
‘several more sophisticated techniques such as paraliel
LG, serial column coupiing?, column switching®, or

Technical note TN73184 —
Complementary Dual LC as
a convenient alternative to
multiple heart-cut 2D-LC for
samples of medium
complexity.

TECHNICAL NOTE

No. 73208

Flexible HPLC instrument setups for double
usage as one heart-cut-2D-L.C system or
two independent 1D-LC systems

Authors: Maria Griilbner and Giorgia Greco
Thermo Fisher Scientific, Germering, Germany

Keywords: Two-dimensional liquid
chromatography, 2D-LC, 2D-HPLC.
heart-cut-2D-LC, Vanquish Duo UHPLC
System, Vanquish Dual Split Sampler,
Chromeleon, SlI for Xcalibur, SII for Empower

Goal
Showcase saveral heart-cut 20-LC satups with elution

strength reduction implemented with the Thermo Scientific™
Vanquish™ UHFLC platiorm and highiight the benafit of the
Thermao Scientfic™ Vanquish™ Dual Spit Sampier to build a
flaxible system, which can be used either as one heart-cur
2D-LC systam or as two independent 10-LC systems.

Benefits

« Heart-cut 2D-LG with analyte trapping during fraction
transfor anablas staghtforward peak idantity and purty
confrmation by MS detection despite MS incompatible
mobie phasss sparation

* The Vanquish Dual Spiit C setp
graaty mproves the instrument usability and value.

e
Crs )

application optior
wo independent ster
instrument operation and increases the retur on

invastmant of the LC instrumant as wall ss of associated
MS detectors,

Introduction

Conventicnal liquid chromatography (LC) separations

ona-dimansional (10) as the sampie is
subjected to one single separation process. However,

ThermoFisher
SCIENTIFIC

Technical note TN73298 -
Flexible HPLC instrument
setups for double usage as
one heart-cut-2D-LC system
or two independent 1D-LC

systems

—to be published soon

Detector

D
Detector

2D Pump

2D Column

'D Column

2D Dual Split
Sampler

D Dual Split
Sampller

D Pump

Column Compartment

3

Qolumn Compartment

D and 2D analysis

https://appslab.thermofisher.com/

Thermo Scientific
Viper Workflow kit for
Vanquish online 2D-LC
and

Installation Guide

- Coming soon

Thermo Scientific

AppsLab Library of

Analytical Applications
Searchable online analytical
method repository:
https://appslab.thermofisher.com/
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