Liquid Chromatography 1
Mass Spectrometry Platforms

New Developments in LC/MS

Dr Shaun Bilsborough
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Agi |l entdos 35+ Years 1 n Ma:
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Core LC/MS Platforms and Technologies
Maximum Performance for our Applications

Select Mass Spec Technologies for both Quantitative and
Qualitative applications.

I Quadrupole technology is the ideal combination of

sensitivity, dynamic range, reliability and cost for target
compound analysis

I Time-of-Flight technology is the best choice for high mass
accuracy, resolving power, sensitivity, dynamic range and
speed and vacuum requirements as applied to gualitative
mass analysis

I lon Source development has long been realized as the most
critical contributor to sensitivity, both in ion generation and
sampling. JetStream ESI, APCI, Multimode, APPI,
Nanospray CHIP, AP-MALDI.
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Relentless Innovation

6460 LCMS QQQ System
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Cutting Edge 6460 QQQ Performance

Wi t he s
Agilent Jet Stream Technology ‘j [ron—

Unmatched sensitivity

‘e

The 1 ndus
sensitive QQQ

1 pg on-column = 1,000:1 S:N sensitivity and less than 10% RSD !!!

Workflow improvements
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n
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Faster Method development ry

Fast Pos/Neg switching (30 msec)

More MRMs per time segment and faster MRMs (1 msec dwell)

X X X X

New Optimizer software enables faster Method development
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NEW: Agilent Jet Stream lon Generation
Gas Dynamics View

Enhanced efficiency nebulizer

Nozzle voltage \

The super-heated sheath gas
collimates the nebulizer spray and
creates a dramaticalll brﬁeglﬁtlyegarmphggol

llary

Patent Pending
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Agilent 6460 QQQ Performance
Shattering the Femtogram Barrier i 500 Attograms
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Five Decades of Linearity
6460 triple quad with Agilent Jet Stream technology exhibits outstanding performance with 5 decades of
linearity from sub-femtogram to 100 picograms of verapamil injected on-column.
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MassHunter Software

ilent MassHunter Quantitative Analysi ugsOfabuse Demo c_Amph_Meth+MS! in_Oral_Fluids
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Sample Amp-dl Results Cocaine-d0 Results MDMA-d0 Results Meth-d0 Results f
@ v Name Type Level 4&cq Date-Time AT Calc. Conc. | Accwacy  RT | Cale. Conc. | Accuracy Calc. Conc. | Accwracy . RT | Calc. Conc. | Accuiacy
¥ | CMamMStd_01.d | DbEIK | | £.9031
¥ | ChAMStd_02.d | Blank n0.0132 0.0113
¥ | ChakStd 03.d | Blank 0.0000 2.474 0.0516 0.0143
¥ | ChiamdStd 05.d | Cal 1 2135 27193 108.8) 2452 3747 937 21573 86.3[ 2.248 26191 104.8
Cal 1 37822 2.2601 o
1
ChaStd 08.d 2 4.1618] 7.1664 5.1279) 5.5367 O B a t C h a t
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¥ | ChiamdStd 13.d | Cal 3 2.097 11.4962 92.0( 2.443 17.8644 833 10.6615 853 2.235 13.0075 1041
¥ | CMaMStd 14.d | Cal 4 2.022 26,2029 100.8] 2.449 41.4218 1036 24,6855 98.7| 2.228 26.0142 104.1
ChAStd 15.d | Cal 4 2135 25,4689 101.9] 2.455 40,1857 100.5 227752 91.1] 2.245 26,6095 106.4
ChAStd 16.d | Cal 4 213 26,9820 103.9] 2.453 41.0446 1026 22,9037 91.6| 2.244 263499 101.4
ChAMSH_17.d | Cal 5 2101 115.2883 92.2[ 2.448 205.0058 1025 124.0947 99.3[ 2.237 121.4394 972
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W [ ¥ | ChiamStd_21.d | Sample 240913 329770 E 4504
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Parameter-Less Integrator & Peak Validation
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A Traditional derivative-based integrators
A need tedious adjustment of integration parameters
A perform poorly near the Lower Limit of Quantitation

A need to apply smoothing to work
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Parameter-Less Integrator & Peak Validation

A New parameter-less MSMS Integrator
validates Peak Quality based on

+ MRM [185.2 = 136.1) Caf _erge_2.d ; 2> af _Pealk_1+8_Meige_7.d
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Merged peaks to the right or left

A Level of spikes on a peak
Peak
Rejected

A Classifies peak quality as ) Valley

A Accepted

A Inspect

A Rejected

ALetds you focus on peaks in quest
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MassHunter Optimizer
Automated MRM Method Development
Software for 6400 series Triple Quad LC/MS

Compound-specific optimization for MRM experiments

A Selection and optimization of precursor ion and fragment ions
A Support of optimization with multiple methods (e.g. pos/neg)
A Creation of a compound database with optimized results

WITHOUT Optimizer:

A Manual optimization for multiple compounds
=> WEEKS of tedious interactive work!

WITH Optimizer:

A Optimization can be fully automated
=> One or two days unattended work!
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MassHunter MS/MS Method Optimizer
Basic Steps

Run 1: The precursor adducts (H+, Na+, etc) and
corresponding Fragmentor value are optimized. Based
on this, the optimum precursor mass and Fragmentor
value are set.

Run 2: Coarse product ion scan finds the largest 4 product
lons with corresponding Collision Energy. As a default
0, 10, 20, 30, 40 volt CE are surveyed.

Run 3: Fine adjustment of each product ion to establish
optimal Collision Energy.
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MassHunter Optimizer
Step 11 Setup Compounds

® Masshunter Optimizer,

f\j Mew Project =% Load Project M Save Project E Saveds Project _:'|] Save Compounds = =
{§3 Import From DataBase @ Impork From Excel {§3 Expork To Excel =
Compound Setup | Precursor lon Selection " Praduct lon Selection " Optimizer Setup |
O Compound Mame Group Farmula MNominal Mazs “Wial Number ~
4 O Sulfamethoxazole PFCP C10HT1M3035 25308211197 P1-41 ¥
O Carbadox FPFCP C11H10M404 2620702048378 | P1-A1
O Sulfamethizale PFCP CaH10M40252 270.0245170632 : P1-A1
O Sulfachloropyridazin | PPCP C10HICIN 4025 2840134740013 | P1-42
O Sulfadimethoxine PFCP C12H14N4045 J10.0735756954 © P1-A1 L
O Thiabendazole PRCP C10H7H3ES 201.0360679755 | P1-42
O R anitidine FFCP C13H22N4035 41412613283 | P1-ad
O Sulfamerazine PFCP C11H12M4025 264.068096337  : P1-A1
O Cimetidine FPFCP C10H1ENES 2821157152848 | P1-44
O Metfarrmin PFCP C4H11ME 1291014453873 | P1-44
O Carbamazepine FPFCP C15H12N20 236.0949630199 | P1-42
O Tetracycline PFCP C22H24N208 4441532657588 © P1-A2
O Codeine PRCP C18H21ND3 2991521435442 | P1-46
O Albuterol PFCP C13H2INDOZ 2391521435442 | P1-44
O Ibuprofen PFCP C13H1802 2061306738183 | P1-43
O Caffeine FPFCP CaH10M402 194.0803755932 | P1-A1
3 | Sulfanilamide PPCP CEHEM2025 172 0305482446 © P1-A1 A
Project Mame : FFCF1 Optimizer Status : Ready [W] [W

A Setup compounds manually or via import from XLS
A Provide either formula or molecular weight
A Optionally assign compounds to groups
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MassHunter Optimizer
Step 21 Setup Precursor lon Selection

® Masshunter Optimizer,
f\j Mew Project (= Load Project M Save Project E Saveds Project jj Save Compounds £

C] Skart Cpkirnization Ion Breakdawn Prafilz Skop Cptimization =

Irnpork From DakaBase Irmport From Excel Expork Ta Excel £

Compound Setup | Precursor lon Selection | Praduct lon Selection " Optimizer Setup |

Positive ionz Megative iong Charge ztate
[] +H 1 Usze most abundance precursar ion
[W] +MNH4

S — ] # #
+ %

G Y [ =

) Do not exclude masses

(&) Exclude masszes
Precurzor lon
1 mizvaluels] |

Mimimurn abundarnce 3000 counts

| [separated by commas]

Curren t Record Al Records

Project Mame : FPCF1 Optimizer Status : Ready

A Define up to 4 adducts and/or charge states for each polarity
A Define exclusion of ions based on m/z or intensity
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MassHunter Optimizer
Step 31 Setup Product lon Selection

® Masshunter Optimizer,

% Mew Project = Load Project M Save Project E Savehs Project jj Save Compounds = C] Skart Cpkirnization Ion Breakdawn Prafilz Skop Cptimization =

Irnpork From DakaBase Irmport From Excel Expork Ta Excel £

| Compound Setup ” Precursor lon Selection | Product lon S election | Optimizer Setup |

Loww mazs cut-off

© Mase g

) % Precursor mass [mz]

) Do nat exclude masses
(&) Exclude masses

Product lon

[ mz aluelz) | | [separated by commaz]  Neutral Losses

Finumum abundance 1000 counts

[ 1=

Project Mame : FPCF1 Optimizer Status : Ready Currenl t Record Al Records

A Optimizer will find the 4 most abundant product ions
A Define minimum product ion mass
A Define exclusion of ions based on m/z, intensity or neutral losses
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MassHunter Optimizer
Step 41 Setup Optimization Parameters

® Masshunter Optimizer,

% MewProject [ Load Project [ Save Project ] Saveds Project < o D

o &=
| Compound Setup ” Precursor lon Selection " Praduct lon Selection | Optimizer 5etup |
. . ~
Sample introduction —
Path for data files | D:\MassHunter\data\Oplimizer',
(@) Injection [with or withaut colurnn) | [:]
() Automatic infusion using Loop injection MethodM arme Palarity lonSaurce | lonMode Comme:
) Manual infusion using syringe ¢ D:\MassHunter\methods\PPCPSYPPCPs Optimizem | Positive (ESI {Esl :
Fragrnert
Coarze Fram |50 | To |150 | Step |25 |[MaxEsteps]
Fine Step [Thiz takes more time)
Caollizion Erergy
Coarze Fram |5 | Ta |50 | Step |15 |[MaxSsteps]
Fine Step [Thiz takes mare time]
-
Froject Mame : FPCF1 Optimizer Status : Ready Curen t Record Al Records

A Setup Sample introduction mode
I Manual or automatic infusion, Injection with or without column

A Select data file directory
A Select range and step size for Fragmentor and CE coarse and fine
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MassHunter Optimizer
Step 51 View Results for Project

A Results for the project can be immediately viewed after optimization
A Results get also automatically written into the compound database
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