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Topics for Today

Workflows
Enabling Technologies
Small particle LC columns
Versatile LC systems to take advantage of LC columns
Simple robust LC/MS instruments
Single Quadrupole
Time of Flight
(QQQ, QTOF, lon Trap)
The Multi-mode Source and Agilent JetStream Technology
What should an end user need to know?
Reporting MS data or “just give me the answer”?
Enabling Software
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The Target User

Users who need a relatively simple answer from an
LC/MS instrument with minimal interaction.

Users who primarily don’t have time to manage the
LC/MS instrument. They want the instrument to wake up,
run samples and go to sleep with miminal consumable
waste. They want the instrument to maintain itself in a
state of readiness.

Environments where there are limited LC/MS experts,
but large numbers of users!
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Workflows — What’s the question?

Did | make what | thought | made?

What’s in this stuff?

What is it contaminated with?

Synthetic Chemists

Medicinal Chemists

Environmental and Toxicological Screening

Raw materials monitoring
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The Theory of Common LC/MS lonization Modes

Atmospheric Pressure Atmospheric Pressure
Electrospray lonization (ESI) Chemical lonization (APCI)

Charged Droplets

Analyte containing aerosol

090
O 000 Vapor
0000

00

‘L Corona discharge

090

O 080 Charged reagent gas
O&Oo

Explosions

» Spray into a charged environment > Spray into a heated environment
» Droplets evaporate and explode » Vaporize into the gas phase
» Single ion droplets evaporate » Corona discharge creates ions
» Charge transfer generates analyte ions
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First of all, let’s review the theory of electrospray (ESI) or atmospheric pressure chemical ionization (APCI).
In electrospray we simply spray into a charged environment to accentuate a surface charge on the droplets formed by nebulization. Here is one limiting aspect of electrospray: charged or at least highly polar species must be present in the target molecules.  Then, using heat, the droplets are evaporated until charge repulsion causes the droplets to explode into smaller droplets. Eventually by a series of these events, individually solvated ions are created.  Then, in the Agilent sources, ions are desolvated by a counter current of heated nitrogen.  In some competitors’ sources, a pre-MS vacuum chamber is used to desolvate.  We think that using heated nitrogen prevents any chance of solvent ions contaminating the vacuum system.

Ok, now to APCI.  We use a similar nebulizer, but this time we convert the sample into a vapor, which we then hit with a discharge to form ions, usually solvent ions since solvent molecules are most prevalent.  Charge transfer then generates analyte ions.
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From HPLC to RRLC on the 1220 Infinity LC
Varying Pore Size and Column Length

Flow rate: 1.2 mL/min at 40°C

mAU

1407

Column: 3 x 50, 1.8 pm

120- Tg =3 min

1007 " ‘

ol

Resolution peak 6 = 1.09
Run time = 3.2 min

60

Column: 3 x 150, 5 pm
40 Tg=9 min
Resolution peak 6 = 1.23

201 Run time = 7.5 min
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Column: 		Zorbax Eclipse Plus C18 3 x xxxmm
Mobile Phase:		A = Water
		B = Acetonitrile
Gradient:		0 min 20 % B
		xmin 100 % B
		x min 100 % B
Flow rate:		1.2 mL/min 
Stop time: 		x min
Post time:		x min
Inj.vol.: 		3 µL 
Column temp.: 	40 °C
VWD: 		254 nm
Flow cell:		10 mm
Peakwidth:		> 0.003 min (80 Hz)



Phenomenal Column Technologies: Identical Interchangeable Chemistries
Totally Porous 1.8um particles and Superficially Porous 2.7um particles

x10 2 |+ MRM (300.20001 -> 199.00000) Eclipse Plus010-r005.d
1

2] Column: RRHT Eclipse Plus C18, 2.1 x 1@0mm, 4.8um P.o= 375bar1f

4.6 min!
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A: 5mM ammonium formate w/ 0.01% formic acid (1L water + 0.3153g ammonium formate + 0.1mL formic acid), B: acetonitrile w/ 0.01% formic acid (1L
acetonitrile + 0.1mL formic acid); 0.5mL/min; 10%B at t,, ramp to 15%B in 0.5min, ramp to 50%B in 2.5min, ramp to 95%B in 1min, hold 95%B for 2min;
stop time 6min, post run 2min; Sample: injector program: draw 5uL water, draw 1uL LC/MS Toxicology Test Mixture (PN 5190-0470), inject; TCC=60°C;
MS Source: electrospray AP-ESI, drying gas temperature and flow: 350°C, 12L/min, nebulizer gas pressure: 30psi, capillary voltage: 2000V; MS
Acquisition: dynamic MRM (+ve ionization polarity)

Agilent LC/MS Toxicology Test Mixture with 25 components analyzed on an Agilent 1200 RRLC + Agilent 6410 QQAQ.
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Example of a very complex sample on 1.8u


Matching Needs to Technical Capabilities

w =

1290 — Adds very fast gradients at up to 1200 bar

= 1200 bar pressure rating
— » High sensitivity Diode Array Detector @ 160Hz
» Highest precision, lowest carryover

3wz 1260 - Adds fast gradients at up to 600 bar
» Total versatility..... All 1260 modules

— « Add high precision low carryover autosampler options
E— * Both high and low pressure pump mixing options
I - X 10UV sensitivity
e« Available in Bio-Inert model [inert
E » Available as SFC (liquid CO2) system RRLC — Rapid Resolution LC
The ability of a LC-system to make

" on use of sub-two micron particle size

_A:-f-_l. 1220 - Integrated Simplicity columns to achieve faster - more
* Injection from vials or manual injection rapid - and higher resolving

L 36'39;2 ;Nave'ength JV detection analysis. This is also called UHPLC
| _pressure rating . . and has many other synonyms.
—?  Isocratic or Low pressure mixing versions
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We should stress here the wide array of choices that customers have not only for the MS, but also for the LC system as the inlet system.  It is important to stress that customer’s investment in MS single quad is protected.  The entry level 6120 can be upgraded to the 6130 which can be updated to the 6150.  This is important to smaller labs which can have confidence that as their needs grow Agilent single quads can meet their needs.

Let‘s have a look to the key features of the new 1200 Infinity systems in the analytical flow rate range. [CLICK]

First of all a short explanation: RRLC – Rapid Resolution LC – means the ability of a LC-system to make use of sub-two micron particl size columns to achieve faster - more rapid - and higher resolving analysis. This is also called UHPLC and has many other synonyms. 

The 1220 Infinity LC has an integrated design but also allows upgrading and combination with additional 1260 Infinity modules. It already gives you full RRLC-capability because it has a maximum system-pressure of 600 bar and a high speed detector to cope with very narrow peaks for fastes analysis. The most remarkable point is its price. Together with its easy of use it is an ideal workhorse for routine analysis where an increase of throughput is sought at an highly affordable price. It is the most afordable entry point to RRLC on the market. [CLICK]

The 1260 Infinity LC is the evolution of the 1200 Series LC. Being modular and now offering 600bar system pressure throughout all analytical flow range systems. That means it is 100% compatible with standard HPLC analysis but has the power range to run any RRLC application. Besides standardizing on 600bar maximum pressure for all pumps, autosampler and valves all standard UV-detectors come now with 80 Hz data rate. The new 1260 Infinity DAD uses the technology of the 1290 Infinity DAD and gives a 10-fold sensitivity compared to other diode array detectors. And finally, all these new features that allow you to benefit from faster analysis, faster turnaround times and higher resolutions and sensitivities come at an HPLC price! [CLICK]

The 3rd pillar of the 1200 Infinity Series is the already last year introduced flagship – the 1290 Infinity LC offering up to 1200 bar and 160 Hz detector speed for highest performance and highest flexibility in point of applications and any column dimensions. And also here we have a strong message for your budget: it comes with standard HPLC service costs – very important for your cost of ownership over many years of usage.

On the following slide you see the power range of all 1200 Infinity Series LC in an overview. [CLICK]




Agilent Jet Stream Technology

The sample is nebulized into a charged environment and inside a
sheath of superheated nitrogen gas.

Enhanced efficiency nebulizer

Nozzle voltage

The super-heated sheath gas
collimates the nebulizer spray and
creates a dramatically “brighter source”

S -
Resistive sampling
capillary

v Narrow chromatographic peak widths

v Very high signal to noise

v lonization by multiple mechanisms

v Matched to the Agilent 1290 Infinity LC
v Integrated in the 6150 SQ and 6230 TOF
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UV vs MS Peak Width Comparison

300 . —UV di-n-pentyl  AE+5
- _ phthalate -
AJS Glafenine
250 - i
Chrysin | 3E+5
S 200 - _
<
E _
T 150 Labetalol | 2E+5
2 I
(7p)
3 100 - [
Caffeine + 1E+5
50 - _
0 +——b k ........... - OE+0

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 1.1

Minutes
1290/6150 system, 1 min Gradient (water/acetonitrile with 0.05% TFA), 2.1x30mm Eclipse Plus C18, 1.8um
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Data collected on 1290 HPLC with 6150 MS; 1 min Gradient (water/acetonitrile with 0.05% TFA) on 2.1x30mm Eclipse Plus C18 1.8um
1uL injection; sample dissolved in 63/27/10 water/can/DMSO; all compounds at 0.25mM



IR emitters g - APCI
3 Counter

The Agilent Multi-Mode Source y clectrods

Simultaneous ESI| and APCI
lonizes more than ESI or APCI alone
Time saving

!

SenSOI' fOI‘ VapOI’ Fleld_shap|ng
temperature electrodes
Nebulizer (grounded)
R
ES Charging electrode (-ve}——- . : 'l :
Pt
[ Reversing electrode
[ (+ve)
.. ] | | Infra-re
1 \ Tur o H20 IR band
] \
| \ // APCI corona needle (+ve)
Thermal Container ——— =

ES Field shaping
electrodes

Drying gas consumption is Gas temperature controller

reduced ca. 50% compared Power to the IR emitters is

to a dedicated ESI source controlled by feedback from a
because heat is supplied by temperature sensor in the

IR emitters vapor stream exiting the source
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This presentation will describe the design and features of the new multimode ion source for the Agilent 1100 LC/MSD quadrupole system and illustrate its use with a few applications examples.


Building the Right Solution
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External Tray for Standard Autosampler

Vials discarded
here on
completion (with
optional delay)

Up to 17 vials in
external tray
Sampler arm
moves them
inside
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Here you can see the external tray mounted on the autosampler. The user can submit up to 17 samples at once. The Easy-Access software will move the samples into the main compartment between running the samples already present in the internal tray.
Once the sample has been run and a report successfully generated, the vial is removed from the internal tray and dropped into position 18 which is drilled through the bottom of the tray and connected to a tube. This allows the vials to be discarded to a waste container and releasing that spot in the tray for another sample.
In this way, the system can be run non-stop 24 hours a day.


LC and MS options: SQ and TOF instruments

w =

. ——— .

1290

1200 bar

Highest precision
===  Highest speed

'] 6150 SQ with Agilent JetStream Technology
\ | Mass range 2-1350m/z
Max scan speed 10000u/S
=1 50 x more sensitive than 6120B
+/- switch time 20msec

Il

" Y-

'| 6130B SQ adds Versatility

600 bar Mass range 2-3000m/z
'==.-==l__ - Versatility Max scan speed  5250u/S
. = | 10x more sensitive than 6120B
. +/- switch time S0msec

AN 1 6120B SQ Simple, robust

= 1220 Mass range 2-2000m/z

g‘_m bla_'r_t Max scan speed  2500u/S
- +/- switch time 300msec
—
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We should stress here the wide array of choices that customers have not only for the MS, but also for the LC system as the inlet system.  It is important to stress that customer’s investment in MS single quad is protected.  The entry level 6120 can be upgraded to the 6130 which can be updated to the 6150.  This is important to smaller labs which can have confidence that as their needs grow Agilent single quads can meet their needs.


Fast Scan POS/NEG Switching at 10,000 Da / sec and 20 msec
Gives more confident compound identifications

1200000 AJS-ES, Pos, Fast Scan f 100 1
|
(-
1000000 H i 80 -
[
I
800001 . I “
. #2 i 60 |
|
60000! ‘H ‘\ \‘ | “
|
i \L ] | 40
400001 | ‘\ \”\ \‘
- I
L L
20000 | | /) Fod 20 -
1 J‘ \
JULg N
o S
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 min
*MSD4 BPC, MS File (D:\6150 DATA\SULFA-CONDPN-01.D)
AJS-ES, Neg, Fastpcan )
200000 I
I 100
15000
80
10000! 60
40
50000
20
0 0

*MSD3 BPC, MS File (D:\6150 DATA\SULFA-CONDPN-01.D)

Peak #2, positive ion
Isotope ratios

285.0

Observed
Theory

M/Z Theory Obs.
286 13.3 115
287 37.7 352
288 4.9 4.6
289 1.9 2.2

- 287.0

- 286.0

-~ 288.0
- 289.0

280 282 284 286 288 290 miz

Peak #2, negative ion
Isotope ratios
Observed

Theory
M/Z Theory Obs.
284 133  13.6
285 37.7 36.0

286 4.9 4.1
287 1.9 23

282.9

285.0

- 286.0

1o 2840
- 287.0
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Accurate isotope ratios

290 m/z
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The 6150 Agilent gives the correct isotope ratios at the fastest scan speed (10K amu/sec)
Why is this important?
  Most critical for Molecular Weight confirmation
Medicinal Chemists
  Confirming compounds with distinct isotope patterns, e.g. Cl, Br
  Correct isotope abundance ratio used to confirm compound identity

Here is the proof of good data quality even at the fastest scan and switching speeds.  This is unique for Agilent.


Agilent 6230 TOF with Agilent JetStream Technology

Sensitivity 2 pg: 20:1 reserpine.
MS mode, ESI,on-column
10:1 RMS (typical 30:1 RMS)

Mass resolution > 20,000 FWHM at m/z 1522 after auto-tune
> 10,000 FWHM at m/z 118 after auto-tune
Mass accuracy < 2 ppm RMS (10 repeat injections)
Mass range 20000 m/z TOF Mass Analyzer
Acquisition speed 40 scans/sec

lon Mirror §

ML RIAAATAR

Agilent 6224 TOF :

Sensitivity 10 pg: 20:1 reserpine. Flight Path “d” 2m
MS mode, ESI,on-column
10:1 RMS (typical 30:1 RMS)

Mass resolution > 20,000 FWHM at m/z 1522 after auto-tune
> 10,000 FWHM at m/z 118 after auto-tune
Mass accuracy <2 ppm RMS (10 repeat injections) FR
Mass range 20000 m/z
Acquisition speed 40 scans/sec
APl lon Source Beam Shaper
N ]
. S—
| @ ]
,__,,_E}q ADC Detector
- I
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How Much Accuracy is Needed?

Reserpine (C;5H,,N,O4) has a protonated ion at 609.28066
Single quad reports mass to +/- 0.1 = 165 ppm

Number of possible formulas using only C, H, O & N:

* 165 ppm 209
* 10 ppm 13
5 ppm 7

* 3 ppm 4

« 2 ppm 2

Accurate mass reduces number of candidates and risk of
investing effort with the wrong molecule
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LC and MS options: SQ and TOF instruments

w =

E 1290
s 1200 bar
Highest precision

—_— Highest speed

'] 6150 SQ
Adds Agilent JetStream Technology

6230 TOF i _

Adds Agilent JetStreks i

5x Sensitivity + greater it§
L

W 1260 1 6130B SQ
=== 600 bar Adds Versatility
e Versatility 6224 TOF
[ Simple, Stable e
- 1 Sub 1-2ppm mass acculiicls
ol ] 6120B SQ
= 1220 Simple, robust
600 bar

Simplicity
Lowest cost
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We should stress here the wide array of choices that customers have not only for the MS, but also for the LC system as the inlet system.  It is important to stress that customer’s investment in MS single quad is protected.  The entry level 6120 can be upgraded to the 6130 which can be updated to the 6150.  This is important to smaller labs which can have confidence that as their needs grow Agilent single quads can meet their needs.


Implementing Solutions
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Analysis of fumonisin, FB1 & FB2 Mycotoxins, in Corn
Ref. Syed Salman Lateef, Agilent publication number: 5990-6560EN

Fumonisins are fungal metabolites, which can cause mycotoxicosis when ingested. The FB1,
FB2 and FB3 types can contaminate corn samples. Amounts in food and feed are regulated.

“The major challenge ... is that different extraction procedures may be required for
different food matrices.”

100 Cleanup using
] Immunoaffinity column FB1 FB2 Total Fumonisin
" Sample Name (ng/Kg) (vg/Kag)  (pa/Kg)
o Dried Com - IAC 797 204 1001
104
E Spiked blank matrix extract Dried Corn — EM 7135 189 024
2"; J L / Blank matrix extract
] Popcom — IAC 280 139 519

‘5,‘5”HllilHIE‘5””'}””?,‘5””!‘3‘I”B‘.S””él””!i:ﬁln"li:'l

Popcorn — EM 319 123 442
Ly Simple extraction using
~ Agilent QUEChERS kit Corn sour/turtle food/rice grain - IAC ~ ND ND ND
60 Corn sour/turtle food/rice grain - EM ND ND ND

K

a0

Spiked blank matrix extract  Eypyonisin analysis on food and feed samples extracted by IAC and EM methods.

204 Blank matrix extract

o
|\5TE|\||\6||||Bl\5l|\|?\|||T:5||\||B\||\855|||\|9|\||9\-5|r|“i;1

Overlay of blank matrix peaks and the standard spiked in blank matrix peak.

LC/MS: Agilent 1220 Compact LC plus Agilent 6120 Single Quadrupole LC/MS
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Agilent MassHunter
Easy-Access Software

Walk-up LC and LC/MS

Simplified user interface for anyone using LC, LC/MS single quad, or
LC/MS TOF systems

Expandable to large numbers of users and multiple instruments in
different locations

Configurable to match laboratory SOPs, specific terminology, usage
rules, etc.

One skilled user required for setup and administration

One semi-skilled user can manage multiple systems!
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Easy-Access is a software package that allows an LC or LC/MS system to be used in a multi-user environment where most of the chemists are not highly skilled chromatographers or mass spectrometrists
The chemist sees the same user interface whether submitting samples on a ChemStation based single quad or a Mass Hunter based TOF
The methodologies and security can be customized to each companies typical SOP
It does require  a skilled mass spec user to act as the system administrator for system setup and ongoing support


Sample Login — Step 1 of 3 — Who and How Many?

MassHunter Easy-Access - Main Login

lIser Narme

User Login

1

sample Loading

chemist

MNumber of Samples I 3

E

OK

Cancel
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Here we see the first step for sample log in where the user inputs name, project information,
number of samples and chooses the vial type being used.
For labs using bar codes, many of the fields can be read in from a bar code reader. For example, we have a laboratory where the user identifies themselves by reading in the bar code on their name badge.
Each of the fields such as “user name” or “job ID” can be labeled to match the nomenclature used inside the company


Sample Login — Step 2 of 3 — Sample Details

MassHunter Easy-Access - Sample Data Input - DOUGEM - 48_Nowv_12

LisepLogi T Sample Data Input T SIT i

rotebook # Pl ol 't ' Target 2 I Method Inj. Wol. I Hinp | UV [nm) Dezcription i
1 228fed]l ~ 180.06, CEH1205 RTGTSmn 10000 s - |
2 fz2_8fed02 1141.03, CEHENZ03 RTGT & min - 1 =] 220} second draw

3 _:22Efed03 256.01, C10HAM250: RT GT & min - |40000 V1 - 2801 third draw
—~~
4 | [
¥ Automatically copy down calumn
Back Load Samples Cancel

s Agilent Technologies
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Next the user inputs lab notebook information, sample description, chooses the method and number of injections and finally the target MW or molecular formula. The titles for these fields can be changed to suit the laboratory protocol used in your facility
A limited set of method parameters such as injection volume or UV wavelength can be set by the user if the system administrator configures the system to allow these capabilities. This and other capabilities can be enabled or disabled for different users of the system.


Sample Login — Step 3 — Confirm and Commit

ey Lagir T Sample Dats input T Sample Loading )
) _ Pos Notebook# | Mol Yt | Method | Inivol. | #lni | Uvin*
e 1 |A0d)e28fed0l  180.05, CEH1206 RTGT6min 10000 1 254 ]
@ 2 |A-D5 z268f2d02  141.03, CSHENZO3 RTGTEmin 20000 1 220
e e htiesteniie 2eB DB IBHANZS0ZE]L IRT GG min (000011230
1 2345E783 2
A e
? e
e e :
F ] 4! ] »r“

Put vials in plate starting at position A-04

IUser Options - dougem
I~ Delay sample runs until after 4:00am tomorrow

¥ E-rnail reportto doug_mointyrefcompany.com

Click OK when finished

Back OK . Cancel
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Finally the system tells the user where to place the vial.  Optionally the user can choose the having a notification email and an email with data sent.  
Note at the bottom that the system estimates when the samples will be done.


Web Access to Instrument Status with Easy Access

Z} Easy - Microsoft Internet Explorer provided by Agilent Technologies, Inc, = IEllil
J File Edit Miew Favorites Tools  Help |

J o= Gack = = @ ﬁ- | Qi 5earch [ Favarites @Media @l By 5 o
J Address |@ C:\Program Files\AgilentiEasy-Access\ TOF\EZTARGET.HTM j .?Gn
| Google ~ | ]| @rsearchieh + @ocacicie | §3 | € - Ghoseblocked | fed 2
-4.2 Agilent Technologies
Instrument status can be s

viewed over the internet
with a customizable

Easy — Access Instrument Web Page: Instrument 1

Last update: 1112972004 3:05:00 PM
template Number of runs in queue: 5
Estimated queue time: est. 27 mins 30 secs to completion

Current sample:
current method:
Current User:

Easy—-Access status: READY
Chemftation Status: NOTREADY
[ |
3 Done |_|_|_| My Computer v
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Easy access also updates a web page showing the status of each system. The user can use this from their desk to determine how busy a given instrument is.


E-mail Notification of System Problems

o9 0e -

Instrument 'PP-5' status warning! - Message (Plain Text)
| Message |

- BX
===l : @
- =, bt T B & _ = || | FAFing ;
f f o p .
= f= = = ; — e Safe Lists = i Y L e ; ”
= ﬁ L x = = % el O] |5 Reatuct- d
Reply Reply Forward | Delete Moveto Create Other Block [ pot Junk Categorize Follow Mark as Send ta |
to All Folder~ Rule Actions~ | Sender B Up~ Unread || W 3elect~ COneNote |
|' Respond. Actions Junk E-mail | ‘Options | Find Onehote |
You forwarded this message on 4/26/2005 T:21 FM,
From: TOF PP5 [doug_mcntyre @agilent. com] Sent  Thu 2/10/2005 1:54 PM
To: doug_mcintyre @agilent.com
co
Subject: Instrument 'PP-5° status warning!
e . -
Instrument 'PP-3' is reporting: a0
Pump #2 - 1100 Binary Pump is at 0 0% on solvent B
A message generated by the Agilent Easy-Access system ] e
@
—
d
nd to |
elate |
L) etiote |
- Sent: Wed 11,/12/2008 10:23 AM
]
Subject: Instrument 'HT TOF' status warning!
. E -
Instrument 'HT TOF' is reporting: |
MassHunter Easy-Access 'Paused for error Calibration of TOF failed Please check instrument ' reported on HT TOF @ 1029 20 AM
A message generated by the MassHunter Easy-Access system
-
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The system can also be configured to e-mail the system administrator when problems with the LC/MS occur. An example of this is when the solvent levels are too low to continue running samples.


Admlnlstratlon — Events and Shutdown Protocol

[ Security il E-rnail | DataFile Name |
Easy-Aocess T Equilibration T Autosampler T External

—Standby

Standby Mathod  [E24_STAMDEY.M x| ¥ Calibrate on 'wakeup Besetio | Automatic calibration of TOF on
: . - Current
Standby method loads after |2 minutes Wa ke u p or th ro ug h Eve nts

Dyanoneio ey o !5 mce [ Execute Custom Standby wWarklist SChed u Ie r'
L Mis lamp turng off after isu rinutes | j
: Save
tethad equilbration required after salvent mixture change maore than |1 0 % :

~ Scheduled Events

Automatic calibration of TOF on

Diay Tirrie Action Wial I ethod Delay | Done |+
1 |Daily w | G004 * [RUM » |BLANE »|BLANKRUM. M = | ] Wakeup Or through Events
Exit | Scheduler
«_| ﬂJ Events can be scheduled to run

Ewent data file directory

at a specific time, every ‘n’
Help | samples or on Wakeup or Startup

IE:\EZXDAT.&\

Add Event Delete Event |
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The administrator also determines how the system shuts down when all samples have been run. In this example, after 5 minutes, the system will load a standby method (typically lower LC flow rate). After 10, it will put all modules except the UV detector into standby. Finally after 90 minutes of no activity, the UV lamp will be turned off.

Also the Event scheduler is used here to load and run a cleanup method every morning before the chemists arrive at work.


E-mail Notification of Sample Results

() Ot el -

[ Message- |

HT TOF - Job: 'new_one' is completed. - Message (Plain Text]

ST e Tl I TR T

Reply. Reply Forward | Delete Moveio Create Other

% &1/ safe Lists - Y LE z;::ted, @J

Block ] Mot

Junk Categorize Follow Mark as Send to

1
i}
M

to All Folder~ Rule Actions~ | Sander - Up~ Unread || W 3elect OneNote
|' Respond. | Actions Junk E-mail | Options G| Find Onezhote
From: MCINTYRE,DOUG (A-Paloalto,ex1) Sent:  Tue 11/11/2008 4:51 PM
To: MCINTYRE, DOUG (A-PaloAlto,ex1)
o
Subject: HT TOF - Job: 'new_one' is completed.

| Message | ¢ new_one.ASR [13 KE)

7’__4 MORE SULFA1-111108-00006_CompoundReport.pdf (147 KB}

Your samples have been completed.
Method: method2
infoo  Ken's Method

A message generated by the MassHunter Easy-Access system

[+ 1

1

Will e-mail ASR files, reports, and/or raw data

- Agilent Technologies
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When combined with the DataBrowser software, Easy-Access will e-mail the DataBrowser result files. Double clicking on the attachment icon will launch the DataBrowser and display the batch results.


Empirical Formula Confirmation Report (TOF)

Qualitative Compound Report

Data suifa_310 w UV Sample Name sulfa 310
Sample Typ: Sample Position PL-AL
nnnnnnnnnn HT TOF User Name dougem

Formula input by submitter and S oo e SE—
system calculates expected e =
monoisotopic mass :

Extracted ion chromatogram \S==============
covering specified adducts

Zoomed spectrum covering
adduct range

Calculated mass error results - .

M5 Zoamed Spectrum

Calculated purity results based e Y e e R

M+

on MS, UV or other detector gm0
data '

1 1
285 290 295 300 305 310 315 320 325 330 335 340 345 350 355 360
Cournts vs, Mass-1o-Charge (miz)
- End Of Report —

- Agitent Fechnalogies Page 1 of 1 Printed at: 2:06 PM on:12/4/2008
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This shows the automated empirical formula confirmation report generated for a TOF system

The bottom is expanded on the next slide


MassHunter Data Analysis
MFE and MFG - Fundamental Algorithms

« Both algorithms are crucial for Agilent’s MassHunter SW

» Used in several software applications for accurate mass LC/MS data
* Very competitive and unique compared to other vendor’s offerings

* Molecular Feature Extractor (MFE)

» Allows finding molecular features (= compounds) in an LC/MS run in
the MS data domain (identify co-eluting and related mass signals)

 Works on accurate mass MS data from TOF and Q-TOF.

* Molecular Formula Generator (MFG)

« Allows determination of molecular formulas of unknown compounds
using accurate mass TOF MS and Q-TOF MS/MS data

 If multiple adducts or charge states selected, get cross score
* Unique scoring algorithm
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Automated Molecular Feature Extraction - TOF

180
TS50
140
130
120
110
100

sa

Lol ol da b L}

80

1

7o
S0 o
S0
40 -
30
20;

10

o4

W CcCompound isotope plot Tor mass 229

Z30.0551

232.0520

140 150 160 170 180 190 200 210 =220 m;;;OamUZAD 250 260 Z270 z280 =290

Experiment# : 1 Compound# : 5 Mass : 229.04786 cl
NH,

Mass Value = 225.04786 N X
#1 -lon - | Retention Time - Mass Volume |
1 M+H 2.06 | 230.05514 164.15 N /N
2 | M+H+1 2.06 | 231.05628 | 10.11 HoN / |
31 M+H+2 2.06 | 232.05195 39.39 0 NH2
4 | M+H+3 2.06 233.0538 2.78 NH,
Mass Value = 229.04786
# | 'Formula. Compound Mass Error (mDa) { * Error (ppm) | Ret. Time Error | Description
1 | C6HBNT7OCI | Amiloride 229.04789 -0.02 -0.1 — | Diuretikum

Report of identified pharmaceutical compounds - Identification of diuretic amiloride with 0.1 ppm.

)

Agilent Technologies
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Compound Characterization
A good sample

*ADC1 A, ELSD (20015\L.CM20015-A01.D)
mVé
90
80
70
603
504

0 05 1 15 2 25 3 35
*ADC1 B, CLND (20015\LCM20015-A01.D)

mV ]
100

80
60-
40
20

min’|

0 0.5 1 15 2 25 3 35

min’]

*DAD1 B, Sig=254,4 Ref=off (20015\LCM20015-A01.D)
mAU -

100

50

-—— - - ¥ e Y ——————————— | ———————— |
0

min’]

. 1 15 2
MSD1 TIC, MS File (C:\CHEM32\1\DATA\20015\LCM20015-A01.D) MM-ES, Pos, Scan, Frag: 150, "TIC"

300000 1
200000

100000 *

04

Single peak identified
for compound

—Utilize similar setup of
L C-UV/ELSD/CLND/MS
for full evaluation

T
05

1

15

2

T T T T T T T

25 3 3 5 min

100

*MSD1 SPC, time=2.574:2.591 of C:\CHEM32\1\DATA\20015\LCM20015-A01.D

MM-ES, Pos, Scan, Frag: 150
2222222222

T
200

T
300

T
400

500 m/=

‘73 Agilent Technologies

Single MW identified

. with spectra matching

desired compound
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Compound Characterization
A poor sample

*ADC1 A, ELSD (20022\L.CM20022-E01.D)
mV ]

50
48
46
44
42 s -

2.352

T e e I e e L S o e B e
0 0.5 1
*ADC1 B, CLND (20022\L.CM20022-E01.D)

35 minY

mv
45

40
35

30

Clearly several other

—— T T T T T
0 0.5 1 1.5 2 2.5

*DAD1 B, Sig=254,4 Ref=off (20022\LCM20022-E01.D)
mAU

-

5 . peaks in system

35 minY

. 1 1.5 2

MSD1 TIC, MS File (C:\CHEM32\1\DATA\20022\LCM20022-E01.D) MM-ES, Pos, Scan, Frag: 150, "TIC"
60000
50000
40000
30000
20000
10000

— 7T [ T T T
0 0.5 1 1.5 2 2.5

T
35 min

*MSD1 SPC, time=2.278:2.289 of C:\CHEM32\1\DATA\20022\LCM20022-E01.D MM-ES, Pos, Scan, Frag: 150
Max: 15027

40
20 ‘
I

m/z|

No clean single ion
recognizable as the M+H ion
from the target mass or formula
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Simple Brief Clear Reports (Single Sample)

Bnalyrical Stodio Reviewsr Heporc

Sample Hame: test Location: B3 Bcgmired: 10/28/2009 4:35 FM Filename:
EOAGILENT_2009_00059.D

s &= - = v YES, this really is a single page report from
e e S S e an Agilent SQ LC/MS.
o v" Simple clean reports with full options to

— - customize to workflow.

T £ ™ R
e \'nﬁa)s = ELSD 14
i

3‘“”“""““““” = e v Automated e-mailing of PDF reports with
- —— Easy-Access

oown me s Re W TR

ey 1 MEie) Pak3DEStmn) 11138557
=) s
F |

[t A MR SR Nppe pge

|F| i v Includes UV and MS peak purity

o mm e T W Wm R

ﬂ v Reports sample purity for target masses

SRARARESSS A S ALEES AAAIS R AR e

sy o 1 M) Pook 51,631 min)

e m o tn

i) Fesk & (2211 min 1m0

Printed: 3/E/2010 1:32 PM
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The Concise Clean ASR report

Sy | | e S
. Analyrical Stodic Reviewer Bepore o mmmeel
Samplifeme: test Location: B, Acquired: 10/28/2009 4:35 BM Filemame: | 7Tl
o EOAGILENT 2008_ocess.s [ TTTSeel
N, ~——
MNe mmmee e mmmewsmesee | T ——
., Aram % UV Purity wepuetey LT ..
Peax # Mtima a0 TIC(#1 TICH-1 EL3D Target .. Found ovzzo TIC I+ e T -
1 0.3 2.0 188 5.2 c0a.3 ta Sacd Gaad Gead | ..
2 0.5E8N EW 2.0 3 0.0 08,3 o Gacd Haisy Geed | T e
3 DogEL N, &3 181 8.8 6.2 18,3 Wo dood Good L 1
] B84 N\ 22.3 21.8 5T 23,8 6083 Yaam Gand Goad Gasd | ..
s 1,631 NG 0.0 1.8 0.0 £18.3 tig A Yoisy satay | ..
& 1,710 Wa a.0 1.8 4.8 £oa.3 Ha HA Wodiay matay | T .
1 1938 IS 54,8 23:7 0.0 sv8.3 o Goad Gaod matay | TE——
2 2317 234

Asalytical Scedie Reviewer Rspozt
Hame: cesc Lecacion: B, § hoguized: 1O 287200F 4:3% FM Fileoane:

EPOAGILENT

0% _00085.D

0¥ Furity KE Furizy
- L Tims TVEID TIC(=) ELED Tazgat - Found o TIC (=} TICI=1
o H 0.25% 2.9 a A §08.3 T Gairterl Gt Gatiotrd
- i -1 D4 aaal @2 092 o] it EaLey Gt
s | g il £ - | T -] [ =] I | s {ained [P ] fisad
#a; & 0. 764 adad .7 ). 4 L Tas il et Gt
:" e T - ] LDt L L NS .o L2 T 1,50 o ROLEY L BY
- q:um1mmma:e,ﬁn?\\ i 1,310 6.0 11. % i.§ [ 2= % | ] 1k Ealay iEy
e \ 7 1.734 8.8 22.7 2.0 L2=1 % | o] il e iay
| o ‘\\‘ L} 2. 217 ok & 0.1 g.0 L =1 . | ] Lo | m—l,'_‘:‘- ml_.r

18319784

ey TS PEECT TR OSSR L UMGE PEMIOSSTMR 471D L DMS( PeMImssTme st
. £ £
= A e ] s 4 s
T | : . ? R | [T R
A S = L gt e P g o S e e
11138857 Z‘" - Peak 3 [OLEST min) 298880 I:MS(O_\.:. 4 {0754 min) LGN . MBI P'__] 4 {0750 min) 1STIMSE
[ #] %]
= I a mry 1 o
- --
D NN g EE SA ME W0 HE)  tEE e A AR MR A M e S e wm mm wWe e tam s
1:M85{=) Peak & (1,704 mim} 2:M8i-) Peak £(1.701 min}
£ it
agi e e

2 ME-) PeakT (1731 min) 1: MeS(+) Pest 812.211 mim)
e g =

Jua ,‘J

e g S~ T )

Fage 1 of 1 Printed: 3/6/2010 1:32 PM
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From Data to Information.. Agilent MSD solutions

Flexible automatable reporting and fast data review at desktop when needed

ASR File

Atext file y%rngle samplé """
containing
ChemStatlon summary dataon 5| atch) oiate =
samples, R R S RS
chromatograms, | C :
peaks and targets
data

ralytical Studio_

B
b

§§EEE§§§

Réport

N[N

ChemStation MassHunter Qual
ChemStation CS-2-MH translati) MassHunter MassHunter
Raw Data Folder Raw Data Reporting Engine

MassHunter Quant
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MassHunter Analytical Studio Reviewer (ASR)

[* L REA] ASR_SQ_DEMOAs [Compatibility Mode] - Microsoft Excel —Ex
ome | et Pagelmout  Fomuls  Data  Reiew  View @-1°x
Eaal— - o = 2 E Autosum - |
R w0 W IS )2 A @
= | s o | A (ot o D | e S e o, it et
Cipboard 5 | Algnment Lo Humber 5 styes el Edting.

Ve L Ten Mgem  Wedem
Copm b BT Mge o B Py

o @AUF g L oy Rapon g (apam PUts Smeminy g g G B

==
@-o x
ir i
| | Condtional Fomat _Cel M Insert Delete Format 4 . Sont& Find &
|| Formatting - os Toble~ Styles= | =~ @ | 2% Fier- Seiect-
O - - = = 5] styies s Ceaemg
e T a
- ] & | G I D ] 3 [ F s [ u [ | ] 3 [ K
o Location Target Mass (1) Target Mass (2) Target Found (1) Target Found (2) Target Rt (1) Target Rt (2) Target Purity (1) Target Purity (2) Primary Purd
» o A1 2521 Yes No 1192 100 TRUE
§ B1 2992 Yes No 1158 ) FALSE
c1 4543 Yes No 1724 o FALSE
- 1 i u ¥ n ' ¥ ¥ " ofen D1 284 254.1 Yes Yes 045, 1.189 70.1 29.9 FALSE
P =1 3853 Yes No 1662 100 TRUE
ed P 2501 Yes No 1188 100 TRUE
[ 2992 Yes No 116 o FALSE
- odeine  Hil 4523 299.2 Yes. Maybe 1833 1158 0 0 FALSE
idazine A2 284 Yes No 0455 100 TRUE
- e = = - = s = = = B2 3853 Yes No 1682 100 TRUE
i c2 2541 Yes No 1189 4.2 FALSE
- D2 2992 Yes No 1159 0 FALSE
= e 4543 Yes No 1723 0 FALSE
idazine F2 24 Yes No oas5 100 TRUE
G2 3853 Yes No 1663 100 TRUE
H2 251 Yes No 1187 100 TRUE
) T 1 ] A3 2992 Maybe No 0975 0 FALSE
B3 4543 Yes No 1724 0 FALSE
idazine 3 24 Yes No 0485 100 TRUE
D3 385.3 Yes No 1661 100 TRUE
Ketoprofen E3 2541 Yes No 1188 100 TRUE
Codeine F3 2992 Maybe No 0436 0 FALSE
24| verapamil =) 4543 [res o 1725 o FALSE
| 25 sulfachloropyridazine 3 284 Yes “No 0451 100 TRUE
26 Buspirone Aa 3853 Yes No 1661 11.94 FALSE
27 Ketoprofen B4 2501 Yes No 1188 100 TRUE
28 Codeine &Buspirone 4 299.2 385.3 Yes Yes 1662 1662 0 100 FALSE
29 Verapamil 4543 Yes No 1723 0 FALSE
(> ¥ ASR_SQ DEMO /¥ I I
Ready | Eaw) S U &

A simple data reviewer and reporting tool for LC/MS data
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ASR File Creation Setup: A Single Panel

el Abort Help DAD
Generate ASR file

Launch Analytical Studio Reviewer

Print Single Sample Feport
Generate Summary Report

A5k File Opti

S S— ] —

Sample Purity Options. .,

Help
ahout Analvtical stodio Reviewer..

. Setup ASR File Export

M_Pu_rify m S[JIEI:trum

=
Sl e I Uk LR AL e

SETTINGS\LFS-BRANDFADESKT OPWASRYWAL

- o
o =]
_/g\/g\\
T
075

T
05 1

SETTINGES\LFS-BRANDFDESKT OPWAERWE

: = 5 c
' fre]

»ﬁ
b..
ki

T T T
05 075 1

ITTINGS\LF S-BRANDFDESKT OPWASRUAT Nial

)
M
T
il 075

T
a.

CETTINGEALFS-BRANDRADESKT OPWS RS

File Generation O ptions
Generate ASH file
[] 5plit Sequence/B atch A5F files by plate

(] Copy ASR File To:
| |

Signal Integration Optionz

Oweride method integration and Autorlntearate

[ Combine EICs for each target mass

[ Inelude Y spectra, if available

[#linclude Peak Purity [ and MSE

Print Repart Options
Automatically Print Single Sample Report

] Generate Summary Feport
(%) Print report after each wn
(3 Print report at the end of sequence

S Spectral Threshalds
(&) Mone

() Pct of baze peak intensity [0-1 o]
) Mumber of hughest abund. iong [1-99:] ia |

00|

Ready/Reprocess Data Mode

Reported Peak Selection

Signal Thresh, %

DAD o ][
MSD (4] (0| [6 |
MSD [ 10 6|
EIC: [10 £

ADC T [0 |6 |
aDC 2 ITD__I i-l—l__
Other [0 I3 |

Do mat shoi individual LUV wavelength chromatograms unless an
Eazy Access uger inputs a specific wavelength at sample login

* Savitzky-Golay filker length | 7 | points

Mate: Chromatogranm peaks are first zelected by area abowve "Thresh, X,
then ""Max Peaks' limits the number of peaks reported to the A5H file.

Force frea v
Max Peaks S0 1005 Srnooth

e e

ST Y
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Purity — What is it really? The eternal question

Sample purity

The percent area, usually in a UV chromatogram, e.g. 254nm,
of a peak determined, usually by mass spec., to contain the
target compound.

Peak purity

An evaluation of the spectra, either DAD UV or MS, to look for
co-elution. NOT DEFINITIVE, but worthwhile!
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Peak Purity — Diode Array Detector

| DALY A, Sig=270,20 Ref=360,100 (MSDEMOMSPURITY. D)

mAl =

In ASR, this peak purity
data has been distilled
down to a single icon or
word in a table.

280 275 200 325 380 375 nm az a4 a8 as min Graphic REPDI’t Comment
B #3atzasimin | B The puriby Factor is within the calculated threshold limit, QSP ﬁ. & é H] Good
I DADY A, Sig=270,20 Ref=360,100 (M5 DEMOWMSFURITY.D) NDiS‘y’
mal =
255

bt
(=1
i
2401

=)
=
= o
15 =
L=
E-
g o
= =}
= T
- - 8 — I

T T T T T T
280 275 300 3E5 380 3FS nm

i@ 0 #2s25%mn 0 D The pury Factor exceeds the calculated threshold Imit, [ ) 2 = g
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Peak Purity — MS

DADY A, S5ig=270,20 Ref=360, 100 (MSDEMOWISPURIT Y I

3.491

0.245
[
8176

2 4 G

10 min

ZATDATAWSDEMOWEPURITY.D) ARG, Pos, Sean [% Jons for Peak 5
Comp. Scan lon lon o

P17 Tis2a Jees Joer |

ME01 285, EIC=284.7:285.7 (CATHEMIZANDATAMSDEM
MSD1 257, EIC=286.7 287 7 (CACHEMZZ\\DATAW SDEMI

1.5E8
1.25E6
1E8
750000

500000

250000 -

0=

T
35

I | |Graphic Report Comment
n _j #5 at 3.524 min _J B Single component peak é ﬂ] m GDDd
| DALY A, Sig=270,20 Ref=360,100 (MSDEMOMISPURITY D) NDI 5?
|£| Mix MS only, multiple ion distributions

APCI, Pos, Scan

Comp. Scan lon lon
[ 1 Taas [273 [zan |
[ 2 Timaa Eil| |

MED1 278, EIC=278.7 278 7 (CACHEMEZVIDATAMASDEMI
MED 280, EIC=272.7:250.7 (CACHEMIZVIDATAMASDEMI
MED1 271, EIC=Z70.7:271.7 (CACHEMIZVIDATAMWSDEMI

BER-
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Graphic Report Comment
Good
AS R Re po rtl n g Of Pea k P u rlty Nr;:? M35 only, multiple ion distributions

MassHunter Analytical Studio Reviewer

Fle  Edt  Toos Reports  Mindow  Help
i 7 Open | | Right I ~* Purity Yiew - Mass Error Wiew 4 A5R Fils Q_Ba;ch Summary Report gﬂ Export Plate Summary 4 Single Sample Report.
ASR_SQ_DEMO.ASR | -
Plates -ax
ASR_000CE0D _ .
1. 2 3 4 S5 &6 T o2 & VMR : |j| I"J
‘99 0900000 OOO® MSTIC+ | MSTIC:|
{003 M50 Peak7 (1.725mn) 482628 7
455.3
5]
&
E9000OQOO® O000O L 5
F9o9® o000 000Qe e
‘909000000 OPOO® - 105.1
“o0000@e eeee s = = s : —i
oo MEDITIC (4} TICH 2454188.0
| Sample| Peak Results | Peaks | Comments | Puity | Targets | Spestium| 5
Found Peak Purity Area Abzolute = %0 {:4?’3‘:9
- - i - . L - 13511363
WaT2  TICHH) TIC[ ADC1 A, 4543 | Famula U TIC+ | TICE U2 UvER2 40
0 24 0 i m m i} il
. 2:DAD1 A, Z54nm{+-8) NoRef UVZE4 £
0 16 0 ot i 009
0 181; 0 1% W o B
4 42 : D . D = 0
i} 26 i} 0 . lz‘ 0 40
203
min 3
W'olkflow[Asr] Loaded[98] Selectedd] |Erors detected: Click here to review logs |
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Conclusions

Easy-Access manages the LC/MS system to save resources (both people
and consumables).

Easy-Access makes sample submission simple.

Sub-2 micron particle columns and Poroshell 120 columns make UHPLC
practical on low end LC systems.

SQ or TOF: what information do you need?
Analytical Studio Reviewer makes simple elegant LC/MS reporting a reality.
The rich environments for configuration and customization within the

ChemStation and MassHunter platforms offer a unique opportunity to
encapsulate LC/MS systems into a simple solution.
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Thanks for listening
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