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Introduction

This document is designed to aid a qualified Waters Field Service Engineer (FSE) to carry out
a full installation of a Xevo TQ-S ACQUITY UPLC, system at a customer site.

The customer must have completed the Xevo TQ-S Site Preparation Guide (715002440)
before the instrument was delivered. A completed copy of the site preparation guide must be
sent to the local Waters office before the installation can commence. The engineer must
confirm that these requirements are met before unpacking the crates.

The Xevo TQ-S ACQUITY UPLC System Installation Checklist (715002460) must be completed
during the course of the installation. If the qualification option has been purchased then the
installation checklist need not be completed but instead the Installation Qualification
(715002207) and an Operational Qualification (715002208) documents must be completed
instead. The customer training section of the installation checklist must be performed on all
installations.

NOTE: The Xevo TQ-S ACQUITY UPLC System Installation Checklist
(715002460) contains the Xevo TQ-S and ACQUITY UPLC installation
checklists and specifications. There is no need to complete the ACQUITY
UPLC System Installation Checklist (715000877) when installing a Xevo
TQ-S with ACQUITY UPLC.

At the end of the installation, the instrument must be signed off using the final page of the
installation checklist. A copy of this and the front page must be faxed/mailed to the local
Waters subsidiary.

The installation time for the Xevo TQ-S is estimated at between five to seven days. This
depends on the options purchased and includes approximately two days for customer
training.

Figure 1 - Xevo TQ-S

INTRODUCTION


http://www3.waters.com/watersdivision/VisiSolve/catalog/Manual2/Xevo%20TQ-S/715002440.pdf
http://www3.waters.com/watersdivision/VisiSolve/catalog/manual2/xevo%20tq-s/715002460.doc
http://www3.waters.com/watersdivision/VisiSolve/catalog/manual2/xevo%20tq-s/715002460.doc
http://www3.waters.com/watersdivision/VisiSolve/catalog/manual2/acquity/715000877.doc
http://www3.waters.com/watersdivision/VisiSolve/catalog/manual2/acquity/715000877.doc
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Useful information and contacts

Global Services Support (GSS) individuals are available for technical assistance.

Toll-free numbers are available for contacting GSS Wilmslow during office hours (7:45 to
17:15 GMT):

USA and Canada 800 887 0874

France 0800 902 342
Italy 0800 979 283
Sweden 0207 99 639
United Kingdom 0800 345 7521
Germany 0800 181 4899
Spain 9008 12 173

Outside these countries call the Wilmslow MSHQ switchboard +44 (0) 161 946 2400.

CAUTION: These numbers are to be used by engineers only and must not be
given to customers.

INTRODUCTION
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Startup procedures

The startup procedure in the Xevo TQ-S ACQUITY UPLC System Installation Checklist
(715002460) details the basic steps required to set up the instrument, and the tests an FSE
must demonstrate to ensure system performance. The installation checklist is supplied with
the instrument, or is available from Service Assist on the Portal.

Site preparation

The Xevo TQ-S requires specific laboratory facilities that must be in place prior to the
installation commencing. These prerequisites are detailed in the Xevo TQ-S Site Preparation
Guide (715002440) which is available from the Waters Service Knowledge Center. The local
Waters office is responsible for ensuring that the customer has satisfied the criteria within this
document, and that a signed copy of this document is returned to the relevant organization.

System startup kits
e Instrument Spares Kit (289005829)

o Installation Kit (289005827)
« Source Spares Kit (205000534)
o ESI Probe Spares Kit ~ (205000530)
o Chemical Kit (700005472)

In addition to the items above, the Xevo TQ-S includes several consumables spares Kkits.

Customer training

Initial customer training will take approximately two days and covers basic operation,
familiarity with the instrument, cleaning, and basic maintenance. The Installation Checklist
contains a series of customer training topics that must be acknowledged by the customer as
they are covered. Applications training can be requested and will be performed after the
installation by a local, regional, or global Waters applications specialist.

Checking the sales order

It is important that the contents of the crates are examined and are checked against the sales
order. Any shortages must be reported to the local service manager and GSS immediately.
The sales order can be obtained from the local manager or from GSS in Wilmslow.

CAUTION: Ensure the source and backing pump options selected by the
customer have been supplied.

STARTUP PROCEDURES


http://www3.waters.com/watersdivision/VisiSolve/catalog/manual2/xevo%20tq-s/715002460.doc
http://www3.waters.com/watersdivision/VisiSolve/catalog/Manual2/Xevo%20TQ-S/715002440.pdf
http://www3.waters.com/watersdivision/VisiSolve/catalog/Manual2/Xevo%20TQ-S/715002440.pdf
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Chemicals

Performing the installation specifications requires use of the Xevo TQ-S Sample Kit
(700005472), which includes a set of instructions (715002796) for preparing the required
standard solutions. This kit ensures the required chemical compounds are available during the
installation.

To prepare the test samples for TUV and PDA detector tests, use the Waters ACQUITY UPLC
MS Startup Solution Kit (700002741).

The customer is required to supply LC/MS grade solvents (see note below), these
requirements are detailed in the Xevo TQ-S Site Preparation Guide (715002440).

NOTE: Refer to Controlling Contamination in Ultra Performance LC/MS and
HPLC-MS Systems (715001307) for more detail on solvent selection.

Waters cannot provide certification for the chemical kit. If this information is required for the
customer’s own validation procedures, then they must purchase the required samples prior to
the installation commencement.

STARTUP PROCEDURES


http://www3.waters.com/watersdivision/VisiSolve/catalog/Manual2/Xevo%20TQ-S/715002440.pdf
http://www.waters.com/waters/support.htm?locale=en_US&cid=514207&lid=10032452
http://www.waters.com/waters/support.htm?locale=en_US&cid=514207&lid=10032452
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Unpacking the instrument

The Xevo TQ-S is delivered in a number of crates/boxes. The largest crate contains the
instrument and installation kit, and has a length of 1210 mm (47.7 inch), a depth of 830 mm
(32.7 inch) and a height of 1230 mm (48.5 inch). The gross weight of the instrument box is
approximately 230 kg (507 Ibs). The net weight of the Xevo TQ-S is approximately 160 kg
(353 Ibs).

The pumps ship in two smaller crates. Other boxes contain peripheral items such as the data
systems and source options. The large crate contains the instrument, and must be unpacked
according to the instructions below.

Read through the instructions before beginning to dismantle the crate.
Unpacking the transport crates

CAUTION: It is essential that the customer provides suitable equipment for
transporting and lifting the instrument. The installation cannot be
implemented unless this equipment is made available.

The engineer will require assistance moving, lifting and
positioning the instrument.

Check all shock and tilt watchers.
Perform a visual check to ensure there is no other damage to the packaging.

3. If any watchers have turned red or there is any damage to the packaging, report to
the local service manager and GSS before progressing any further.

4. Carefully remove the packaging and perform a visual check to ensure there is no
damage to the packaging or instrument.

Figure 2 - Unpacking the instrument

NOTE: Refer to the ACQUITY UPLC System Configuration Guide (715001701) for
recommended layouts of systems with other ACQUITY UPLC options.

UNPACKING THE INSTRUMENT


http://www3.waters.com/watersdivision/VisiSolve/catalog/manual2/acquity/715001701_config_guide.pdf

715002461 REV. T

COMPANY CONFIDENTIAL - FOR INTERNAL USE ONLY 12 oF 130

5. Unpack the instrument and any other equipment.

WARNING:

To avoid injury, at least two people must lift the rotary pump and
place it on the floor.

Moving the instrument

WARNING: The net weight of the Xevo TQ-S is approximately 160 kg

(353 Ibs). Take great care whenever attempting to move or lift
the instrument.

The instrument must only be moved and lifted using suitable
equipment capable of handling the equipment safely, with the
harness supplied with the instrument. The instrument must not
be lifted manually. The lifting equipment employed must be
capable of raising the instrument to the same height as the bench
on which it is to be located.

1. Using the harness supplied, lift the Xevo TQ-S onto a flat bench (preferably one that is

movable).

2. Ensure 150 mm (6 inch) minimum clearance behind the instrument for service access
and ventilation, see Figure 3.

3. If installing the sample organiser, use the Chassis Height Adjustment Kit (289004491)
to adjust the height of the instrument.

4. Plug the shipped 2.5 m (8 ft) power cord into the rear of the chassis.

5. Install the external roughing pump on a level surface, underneath or behind the
instrument, and within 1.5 m (5 ft) of the rear of the instrument chassis.

CAUTION:

NOTE:

To prevent overheating it is not recommended that the external
pump be installed behind closed doors. It is recommended that
the external pump be elevated 150 to 200 mm (6 to 8 inch) above
the floor to provide easy access during routine maintenance, for
example, changing the pump oil.

If the external pump is positioned under the instrument bench, it may be
necessary to cut an access slot (diameter 76 mm, 3 inch) in the bench top
to allow the tubing to be passed through to the instrument (Figure 3).

The access slot must be positioned outside the footprint. Connect the
right angle fittings supplied with the system to route the vacuum hoses
straight down from the rear of the instrument; the vacuum tubes must
not be pinched or kinked or stressed in any way.

There must be no less than 150 mm (6 inch) space behind the
instrument.

At least 225 mm (9 inch) additional clearance is required at the top of
the UPLC system to allow for solvent bottles. The height of the UPLC
system is based on a standard system; see the ACQUITY UPLC Site
Preparation Guide (715000878) for further details.

UNPACKING THE INSTRUMENT
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Figure 5 - Front view, showing space requirements (current configuration)
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Instrument setup

Rear panel connections

Instrument network
—— connection

Service bus (Sertest)

EPC Com Port
(Hyperterminal)
Video for nanoflow

Vacuum camera
connection I/O connections
40 mm \ (gas fail)

o p— Exhaust out

Collision
gas in

100001
1010100

HRH || ——Pump control (top)

Pilot valve
out

Vacuum
connection

25 mm \\

T AC power

Nitrogen in ——— ———— Pump control

— ] I (bottom)

Figure 6 - Rear panel connections

CAUTION: When positioning the instrument, ensure that the cooling fans are
not blocked.

INSTRUMENT SETUP
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Connecting the fluidics waste line

Connect the waste fitting (located under the instrument) to a suitable waste container.

2. Slide the waste line over the barbed fitting of the drain located at the bottom of the
instrument.

CAUTION: To avoid distorting the drip tray or causing the drain cup to leak,
support the drain cup when attaching or removing the waste line.

Figure 7 - Liquid waste line connections

3. Perform the following procedure to avoid fluid backup and ensure proper drainage of
waste:

a. Place the waste container below the instrument.
b. Ensure that the drain tubes do not crimp or bend.
c. Ensure the exit of the drain tube is not covered by waste solvent.

NOTE: If necessary, shorten the waste tube so that no section drops below the
top of the waste container.

Correct Incorrect

Figure 8 - Waste container connection

INSTRUMENT SETUP
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Connecting the instrument exhaust line

The source waste on the instrument rear panel is used to vent the source gases and must be
connected to a suitable extraction system through the waste bottle (see below). This waste
system comprises a single continuous waste line between the source and the source waste
outlet on the instrument rear panel which connects directly to a solvent waste trap bottle

assembly.

1. Connect the bottle to the 12-mm source exhaust port on the instrument rear panel.

2. Connect the pilot valve on the waste bottle to the instrument with 4-mm PTFE tubing.

3. Connect the outlet of the pilot valve to the laboratory exhaust system, using the
10-mm PTFE tubing.

4. Place the exhaust bottle in the protective bottle stand.

WARNING: The active exhaust vent must provide a minimum vacuum of

From MS waste (12-mm)

2 mbar below atmospheric pressure (negative pressure). It must
be capable of supporting a maximum instrument exhaust gas load
of 2000 L/hour. Failure to provide the specified exhaust system
will cause the source pressure test to fail.

The source exhaust line must be connected to either a laboratory
fume hood or an active exhaust system.

<4—— To laboratory exhaust

=, ¢— Pilot valve connection from
MS (4-mm)

Figure 9 - Source exhaust and the vent exhaust system

CAUTION: Severe contamination of the instrument may result if the source

exhaust line is connected to the rotary pump exhaust line. The
damage will occur when the nitrogen supply is turned off or when
the nitrogen runs out, as any rotary pump oil vapor will migrate
through the source exhaust to the ion source and through the
sample cone into the analyzer.

Source exhaust tubing kinks very easily, causing variable
pressure and source pressure errors. Use 12-mm 90-degree
elbows (700005020) to improve the flow of the tubing around
bends.

INSTRUMENT SETUP
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Setting up the external pumps

The Xevo TQ-S currently ships either with two Leybold SV65BI pumps, or with one Ebara
EV-SA20 dry backing pump. The Xevo TQ-S initially shipped either with two Leybold SV65BI
pumps, or with Edwards XDS35i and XDS100B scroll pumps.

Follow the appropriate procedure to suit the configuration on site.
CAUTION: To avoid damage to the instrument, it is critical that the external
backing pumps are configured correctly for your instrument.

Refer to the relevant documentation for details on setting up the
pumps.

Table 1: Xevo TQ-S pump configurations

Configuration Documentation
Ebara "Systems using Ebara EV-SA20 dry backing pump"
Leybold “Systems using rotary pumps (2 x Leybold SV65BI)”

“Systems using scroll pumps (Edwards XDS35i and

Edwards XDS100B scroll pumps)”

INSTRUMENT SETUP
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Systems using Ebara EV-SA20 dry backing pump

WARNING: The Ebara pump is very heavy. The pump must only be lifted
using lifting equipment capable of raising the pump's weight
safely. The pump must not be lifted manually.

Where it is necessary to install an external Ebara pump away from the instrument, a 3-meter
vacuum hose extension kit is available (700011268). The 3-meter vacuum hose variant
comes pre-assembled with the pump control cable and is a direct replacement for the
1.5-meter variant.

CAUTION: Do not use the 3-meter vacuum hose in conjunction with the
standard hose provided in the installation kit.

1. Unpack the pump (Figure 10).

Loosen the polypropylene bands. Open the top flaps of the package and take out the accessory set, buffers, Insert your hands into the cutouts on both
A\ carefully pull the bands to avoid damaging your fingers. and slope. edges and remove the inner lid.
The bands can be easily loosened
@ by pulling the end of the folded side. A\ carefully handle a cutter.

@ Do not cut @he band;, which will be (g}{sed fO{ p@pking.

Remove the two fixing blocks on the slope side.

@ Do not remove the blocks on the other side
as they are adhered.

Hook and loop fastener

e

Secure the slope using the hook and loop fastener. = “ ‘RS
A\ Nign the rails on the rest and slope. Make sure that that all the four adjusters are shortened. Hold the pump and slowly lower it along the slope.
@ Be sure to shorten all the adjusters all the way. Otherwise, A Firmly hold the pump to prevent it from rapidly descending.
the pump might be damaged when it is lowered. A Do ot put your hands under the pump.

Figure 10 - Unpacking the Ebara pump

2. Position the pump on a surface that is level to within £1 degree in any direction.

3. Ensure the instrument backing control switches are set to Automatic and electronics off.

INSTRUMENT SETUP
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4. Connect the filter to the exhaust port on the pump (Figure 11).

Q)

_‘{"‘w"jéj’_’ Instrument rear
_ AR connection

e

Filter to exhaust

Vacuum port &»@

N

;
,@

Figure 11 - Backing pump and vacuum connections

5. Add the barbed fitting to the filter and secure the 19-mm PVC waste hose using a
jubilee clip and place in a suitable air-extraction system.

WARNING: For EMC compliance reasons, the vacuum hose must be connected
to the pump with the grounding fasten tab attached to the MS
rear panel (Figure 12).

Remove the bottom M3 screw from the backing control PCB.

Using the M3 screw, fit the grounding fasten tab to the backing control PCB
(Figure 12).

M3 screw and
grounding fasten
tab

Figure 12 - Backing control PCB on the rear panel

INSTRUMENT SETUP
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8. Connect the instrument backing hose between the instrument rear panel.
9. Connect the pump control cable to the top port labeled "Backing Pump Control".

10. Fit the grounding wire from the pump control cable to the previously attached
grounding fasten tab (Figure 13).

Backing
pump
control and
grounding
fasten tab

Figure 13 - Backing pump configuration

11. Ensure the green LED is not lit on the Local/Remote button, to signify the
pump is in Remote mode, and ensure the pump power switch is up, in the on position.

CAUTION: The Ebara pump must be in Remote mode to allow the instrument
to be pumped using MassLynx.
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Systems using rotary pumps (2 x Leybold SV65BI)

WARNING: Always wear protective gloves when handling pump oil.

Unpack the pumps and place in the final location.

Ensure there is enough room around the pumps to allow for service access.

Wearing gloves, fill the pumps with oil to just below the maximum level.

CAUTION: After initial startup, the oil level may decrease. If so, top the oil

NW25 swing
clamp (black)

Pump exhaust
lines connected
using tee piece

To laboratory TRk
exhaust %’

/

To instrument
NW25 vacuum
port

NW40 swing
clamp (black)

To instrument
NW40 vacuum

port/

4. Configure the vacuum hoses using the appropriate components (Figure 14).

level as required.

NW40 flexible pipeline

Figure 14 - Rotary pump/vacuum hose configuration

NW40 ring
clamp (metal)

) > ‘( |
: % SV65BI rotary
P >

Connect the rotary pump exhaust to a suitable air extraction system using the 9-mm
PVC hose supplied in the startup kit.

6. Connect the other end of the hose to the 25-mm nozzle on the pump.

Secure the hose using a hose clip supplied with the startup kit.

WARNING: The pump exhaust must be installed properly and must be
monitored by the user.
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CAUTION: Continuous instrument operation over extended periods with
sustained solvent flow may cause condensation to collect in the
pump exhaust line.

8. Connect the pump control cable (4300038BC1, blue label) to the top pump control
socket on the rear panel of the instrument (Figure 15).

NW40 elbow

NW25 elbow

Figure 15 - Backing pump/vacuum hose configuration

9. Connect the other end of the cable to the pump control socket on the rotary pumps.

NOTE: The lower pump control socket is not used with the rotary pump option.
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10. Ensure that the pumping override and maintenance toggle switches are in the upright
position (Figure 16).

Switches in upright position

Top control cable connects
to both pumps

Figure 16 - Connecting the pump control cable (rotary pump configuration)
WARNING: Do not use the override switch to pump the instrument.

11. Connect the vacuum hoses to the appropriate ports on the instrument rear panel,
using the additional NW25 and NW40 elbow fittings if required.

12. Connect the power cords from the pumps to the laboratory power supply.
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Systems using scroll pumps (Edwards XDS35i and XDS100B scroll pumps)
WARNING: The scroll pumps are very heavy.

Unpack each pump, by rolling it out of the packaging to avoid unnecessary lifting.
Roll the pump onto its top, and remove the bottom section.

Roll the pump back onto its rubber feet and into its final location.

CAUTION: Leave enough room around the pump to allow for service access.

To instrument NW40
vacuum port

<4— To instrument NW25
g vacuum port

2 «—— XDS100B
2 scroll pump

XDS35i scroll pump

—
To laboratory exhaust

Figure 17 - Scroll pump and vacuum connections

4. Configure the vacuum components as shown in Figure 17.
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5. Connect the exhaust of the XDS35i scroll pump to a suitable air extraction system
using the 12-mm PVC hose supplied in the startup kit (Figure 18).

NW40 elbow

NW25 elbow

Figure 18 - Backing pump/vacuum hose configuration

Connect the other end of the hose to the 25-mm nozzle on the pump.

Secure the hose using a hose clip supplied with the startup kit.

Ensure that scroll pump exhaust gases are vented to the atmosphere outside the
laboratory through a user-supplied fume hood or industrial vent.

WARNING: The exhaust may be connected to an existing laboratory vent
carrying other gases, but which is separate from the instrument
source exhaust vent.

The pump exhaust must be installed properly and must be
monitored by the user.

9. Connect the XDS35i pump control cable (4300021BC1 - blue label) to the top pump
control socket on the rear of the instrument.

10. Connect the other end of the cable to the XDS35i pump.

11. Connect the XDS100B pump control cable (4300021BC2 - red label) to the bottom
(delayed pump) pump control socket on the rear of the instrument.

12. Connect the other end of the cable to the XDS100B pump.
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13. Ensure that the pumping override and maintenance toggle switches are in the upright
position (Figure 19).

Switches in upright position

Top (blue) - connects to 35i
pump

Bottom (red) - connects to
100i pump

Figure 19 - Connecting the pump control cables (scroll pump configuration)

WARNING: Do not use the override switch to pump the instrument.

14. Ensure that the scroll pump switches are set to the off position so that the MassLynx
software can control the pump.

15. Connect the power cords from the pumps to the laboratory power supply.
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Vacuum hose extension kit

The installation kit provides a 1.5-meter hose and fittings as standard. Where it is necessary
to install a Leybold or Edwards external pump away from the instrument, a 3-meter vacuum
hose extension kit is available (205001227). The 3-meter extension kit includes two
40-mm hoses and fittings. This extension kit has been assessed to provide sufficient
instrument performance and allows for the use of the existing electrical connections.

CAUTION: The 3-meter vacuum hose should not be used in conjunction with
the standard 1.5-meter hose, provided in the installation kit,
because it is not a supported configuration.

Standard 1.5-m configuration

Hose =40 mm x1.5 m (6060741-51)

i

/L
HE 7/

<+—— To pumps

Hose =25 mm x 1.5 m (6060727-51)

ToMS ——

=1 HR /L

O

NW40-KF25 adaptor and
clamp/ring already in install kit

Long 3.0-m configuration

Hose =40 mm x 3 m (6060741-S3)
Iy

H 7/

i
<+——— Topumps

Hose =40 mm x 3 m (6060741-S3)

I

ToMS —

gH| |

/L
H:ﬂ] III[

O

NW40-KF25 adaptor and
clamp/ring already in install kit

Figure 20 - Standard configuration compared with long 3-meter configuration
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Connecting the API gas supply

The Xevo TQ-S requires a supply of dry, oil-free nitrogen with a purity of at least 99.9%.
Ensure the nitrogen is regulated at 6.75 £0.25 bar (98 £4 psi) outlet pressure.

2. Connect the nitrogen to the API gas port on the rear panel of the instrument using the
6-mm Teflon tubing supplied in the start up kit.

NOTE: A regulator can be connected to the nitrogen line using fitting %" MNPT x
8" COMP (700006668). This part may not fit all types of regulator and is
not supplied in the installation kits.

Nitrogen in

Figure 21 - API gas connection on the rear panel

Connecting the collision gas supply

The Xevo TQ-S requires a supply of dry, oil-free argon with a purity of at least 99.997%.
1. Ensure the argon is regulated at 0.5 bar (7 psi) outlet pressure.

2. Connect the argon to the collision gas port on the rear panel of the instrument using
the Vs-inch stainless steel tubing (6395995).

Connecting the instrument power

1. Connect the appropriate power cord from the power connector on the rear panel of the
instrument to the laboratory mains supply.

WARNING: Do not switch on the instrument power switch at this time.
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Making fluidic connections for infusion setup

1. Plumb the fluidic connections as shown in Figure 22.

2. Use 70:30 acetonitrile/water for the wash solution.

WARNING: Itis very important to plumb the wash solution correctly
otherwise the fluidics will not function.

From
e a UPLC
S To
/ V. probe
‘.; ”
1} 3 6 \l
|r ‘I 5/ !
| {\ //\04 C I"
|
! il I|
’ Waste
A B C
Wash Pump Reservoirs
Figure 22 - Plumbing the fluidic connections
Table 2: Fluidics PEEK tubing sizes
Tubing Description Color Size (I1.D.) Length (mm)
msssssm | Pump to select valve (7) S. Steel 0.040 inch/1.0 mm 500
Waste lines Natural 0.040 inch/1.0 mm 1000
Wash bottle to select valve (2) Orange 0.020 inch/0.5 mm 1000
Reservoirs to select valve (4, 5 and 6) | Orange 0.020 inch/0.5 mm 600
msmmsmm | Select valve (3) to diverter valve (3) Red 0.005 inch/0.127 mm 200
msssssm | Diverter valve (2) to probe
. (2)top Black 0.004 inch/0.102 mm 360
(not applicable to tool-free probes)
NOTE: Tubing lengths are very important for the operation of the fluidics. It is

recommended that only Waters pre-cut tubing be used when replacing
fluidic components.
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Basic host PC setup and installing MassLynx

Unpack the host PC, LCD monitor, periperals, and place in the final location.
Connect the PC components together (keyboard/mouse).

3. Ensure the voltage selection switch on the PC tower is set to the correct voltage for the
laboratory supply.

4. Ensure that similar selections are made for any peripheral items.

Connect the appropriate regional power cords from the host PC, monitor, and
peripherals to the laboratory mains supply.

6. Switch on the host PC.

Login to the Microsoft Windows desktop, using the administrator account
(password = serial number of the PC).

8. Install the MassLynx software from the supplied CD (see the release notes
instructions).

CAUTION: The TargetLynx and OpenLynx application managers must be
installed on all systems. OpenlLynx is required for the IntelliStart
System QC function to operate.
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ACQUITY UPLC preparation (if applicable)
1. Ensure the ACQUITY UPLC system has been unpacked and placed in the final
configuration.

2. Make all appropriate fluidic and electrical connections as appropriate for the ACQUITY
UPLC options purchased.

NOTE:

Refer to the ACQUITY UPLC installation documentation for further details.

Making communications connections to the instrument

Table 3: Xevo TQ-S communication connections

ACQUITY UPLC

Connection

system
Connect the Ethernet cable from the instrument LAN port to the Ethernet switch on
Yes the rear panel of the high temperature column heater module to which the
ACQUITY components are connected.
No Connect the Ethernet from the instrument LAN port directly to the host PC network

card.

Figure 23 - Router for ACQUITY UPLC connections
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Powering on and pumping the instrument

CAUTION: Ensure that the host PC is turned on, MassLynx software has been
installed, and that all Ethernet cables have been connected before
powering on the instrument.

Turning instrument power on (without ACQUITY UPLC)
1. Switch on power to the Xevo TQ-S.

2. Allow up to three minutes for the EPC to successfully boot.

Turning instrument power on (with ACQUITY UPLC)
1. Switch on power to the ACQUITY module containing the Ethernet hub (for example,
high temperature heater/cooler or the column manager).

CAUTION: The ACQUITY UPLC module that contains the Ethernet hub must
be switched on first to allow communications to be established.

Switch on power to the Xevo TQ-S.
Switch on power to the binary solvent manager.

Switch on power to any additional UPLC modules.

i AwWwN

Allow up to three minutes for the EPC to successfully boot.

Launching MassLynx software

1. Click Start > Run on the host PC.

2. Type ping epc -t to display a command prompt window showing the communications
status of the instrument.

NOTE: During a ping, the host PC sends a small data packet to the EPC and
awaits a response. The EPC can be considered fully booted when a whole
page of successful replies (reply from 192.168.0.X bytes = 32 time
<1 ms TTL = 64) are received.

The EPC address may change from system to system, as the values are
controlled by the DHCP server. See "Useful software tools" for
information on how to check this address.

3. Launch the MassLynx software.

4. Ensure that MassLynx successfully established communications with the instrument.
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Pumping the instrument

The front panel vacuum LED displays information regarding the pump status of the
instrument, see Table 5.

1. Click the MS Tune button on the main MassLynx window to launch the MS Tune page.

2. Click Vacuum > Pump on the Tune page to start the instrument pumping.

NOTE: The gas cell reaches 10E-3 mbar after approximately five minutes and
the turbo pump speeds reach 100% in the same time. Once the turbo
pump speed has passed 80%, the front LED turns steady green.

It may take in excess of two hours for a new instrument to show a
collision cell pressure of less than 10E-4 mbar.

Checking instrument serial number

1. Open the Target Registry editor.

2. Ensure the serial number for the instrument has been set.

i Target Registry Editor | E
ey W ale b
Failure:lon Guide 2 Pressume 0Ok

Fludics:ActveR eservor 4

Fluidicz: Fill Valurne: 280

Fluidics: Flowe Flate 20

Fluidicg:Flow State L =
Fluidics: lumination Autg

Inztrumert: Callizsion gas status off

Instrument EPC Wersion Sep 29 2011

Inztiument S enal Humber Wihs 362

Ingtrumert; Unique Name

lar Erergy SettingsFiked lon Ensrgy 1 3.000000

lon Energy Settings Fixed lon Energy 2 3.000000

Maintenance Counters:DAYS SIMCE LAST SERVICE THRESHOLD i}

Maimtenance Counters: OPERATE_SWITCHES 1}

Maintenance Counters: OFERATE_SWITCHES _THRESHOLD 0

Maintenance Counters: OFERATE TIME 2143008 B

Figure 24 - Target registry

3. If it has not, set it through the target registry editor.

Edit Yalue X

Edit Data
(= |In$trument:SeriaI Murnber
Walue:
Change | Cancel
Figure 25 - Editing the target registry
NOTE: Value is illustration only.
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Connecting the gas fail cable

1. Using the gas fail cable, make connections as described below:

Table 4: Gas fail connections

Equipment Connector Function Pins
Stop flow + 3 (black)
Xevo TQ-S 2
Stop flow - 4 (red)
Stop flow + 3 (red)
ACQUITY II
Stop flow - 4 (black)
CAUTION:

Fit a stop flow cable to ensure the stop flow function still works in
the case of loss of communications with the ACQUITY.

Externai{

10/9(8[7]6]s
= % E = oo -
T =
F e
(o] o =
s =4 8
S =
OuT | our
TTT—
11
H’ Gradient start | 1n
3

i

Figure 27 - ACQUITY gas fail connections

Switch off the nitrogen gas supply at the regulator to check the stop flow function
works correctly.

Ensure the UPLC pump switches off when the nitrogen fail message appears in
MassLynx.
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Xevo TQ-S LEDs

The two front panel LEDs provide information about the instrument’s activity.
Table 5: Status LEDs

LED Type Mode Color Description
Power LED Green O DC power supply is on and is supplying power
écl;'r?{rdovl\:zge) Off O Either the instrument is turned off, or there is a
problem with the power supply
O The instrument is in Standby with voltages and
Off .
temperatures disabled
Red . . . o
) . The instrument is waiting for the pump to initialize.
(for three minutes)
Indicates a serious system failure that prevents further
operation. Communications to the data system PC may
Red also be stopped
e
. This LED state indicates that the problem exists within
(for more than the instrument module itself and is not a software, PC,
three minutes) or network interface issue
Power off the instrument, then power on. If the LED is
still steady red for more than 3 minutes, contact GSS
Status LED -
(Software The system has stopped on an error and is no longer
controlled) processing any samples or maintenance requests

Flashing red

Further information regarding the error that created
this failure is available in the data system's control
panel or in the console software

Flashing green

The system is waiting for an instrument component to
reach operational conditions

This could, for example, flash while the system waits
for programmed temperature set point or vacuum
levels to be attained

The instrument is healthy and in Operate but not fully
ready

Green

The instrument is in Operate with temperatures and
voltages on

INSTRUMENT SETUP




715002461 REV. T COMPANY CONFIDENTIAL - FOR INTERNAL USE ONLY 37 oF 130

Basic instrument setup

Samples required

The following sample is required to perform a basic instrument setup:
e Ion beam setup Setup Solution Xevo TQ-S

During the installation, the instrument must be tuned and tested to provide the customer
with the following proof of performance:

e Documented evidence of the instrument performance

CAUTION: Read this section carefully before progressing with the
instrument performance tests.

Installing the ESI probe
1. Unpack and install the ESI probe.

Loading the installation project

To load the installation project perform the following procedure:

1. Copy the project Xevo TQ-S - Acquity UPLC System Specifications Project.PRO
into the C:\MassLynx directory.

NOTE: The project can be found in Reference Information in Service Assist on
the Portal.

Open MassLynx and load the Xevo TQ-S Acquity UPLC Installation Project.PRO.
Open the sample list WAAXX_DDMMMYY.spl.

NOTE: This sample list also contains methods for the sensitivity tests that are
used for non-ACQUITY systems.

4. Save and rename the sample list, in the format WAAXX_DDMMMYY.spl
(where DDMMMYY = date, and XXX is the serial number of the instrument).

5. Load the installation sample list format XEVO_TQS_UPLC.fmt from the
C:\MassLynx\Xevo TQ-S - Acquity UPLC Installation Project.pro\SampleDB directory.

BASIC INSTRUMENT SETUP
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M51_MassS caleFiesolution_1

M52_MassS ealeResalution_1

Spectrum Chromatogram Map Edit=  Samplesw

M51 Mass scale and resolution setup

M52 Mass scale and resolution setup

M51_MassScaleResolution

MS2_MazsScaleResolution

Instrument_Setup

Instrument_Setup

Mass scale and
resolution setup

Quad

o \.m‘m ‘wm|_

W5 1_Highh assVeriication_1 M5 1 High mass resoltion verficalion WS 1_HighMassVeriication M5 1_HMVerification il X
2nd Resolution
|7 |M52 Highh assVeriication_1 152 High mass resolution verfication M52 HighbtassVerficaion M52 HiYeriication 0.00! tests
Ao
Column_Conditioning 1 Blank Gradient SYSTEM Blarik Gradient 141 10.00
| 10 |Column_Conditioning 2 Blank Gradient SYSTEM Blarik Gradient 141 10.00
| 11 |Gradient 1 Gradient Gradient SYSTEM Standard Gradient 14,2 1000
| 12 [Gradient 2 Gradient Gradient SYSTEM Standard Gradisnt 14,2 10.00!
| 13 [Gradient 3 Gradient Gradient SYSTEM Standard Gradient 142 10.00
[ 14| 0.0
| 15 [ESI_Positve_Sensiiviy 1 Sulladimethosine 1 pg on calumn ESI_POS_SYSTEM_DDMMYY SYSTEM Standard Gradient 142 o System-
16 |ESI_Positive_Sensiiviy 2 Sulladimethosine 1 pg on column ESI_POS_SYSTEM_DDMMYY SYSTEM ac Gradient 142 10,00
17 [ESLPositive_Sensitiviy 3 Sulladimethozine 1 pg on column ESI_POS_SYSTEM_DDMMYY SYSTEM ac Gradient 142 10,00 level
18 [ESL_Positive_Sensitivy 4 Sulladimethozine 1 pg on colurn ESI_POS_SYSTEM_DDMMYY SYSTEM oc Gradient 142 10.00 tests
19 [ESL_Positive_Sensitiviy § Sulladimethosine 1 pg on calurn ESI_POS_SYSTEM_DDMMYY SYSTEM oc Gradient 142 10.00
| 20 [ESLPositive_Sensitiviy 6 Sulladimethosine 1 pg on calumn ESI_POS_SYSTEM_DDMMYY SYSTEM oc Gradient 142 10.00
[ 21 | 0.00
| 22 [ESLNegative_Sensitiviiy 1 CHoramphenicol 0.5 pg on column ESI_NEG_SYSTEM_DDMMYY SYSTEM Standard Gradient 14,2 10,00
23 [ESLNegative_Sensitiviy 2 Chioramphenicol 0.5 pg on column ESI_NEG_SYSTEM_DDMMYY SYSTEM ac Gradient 142 10,00
24 |ESI_Negative_Sensilvity 3 Chioramphenical 0.5 pg on column ESI_NEG_STYSTEM_DDMMYY SYSTEM oc Gradient 142 10.00
| 25 [ES|_Negative_Sensitiviy 4 Chioramphericol 0.5 pg on column ESI_NEG_SYSTEM_DDMMYY SYSTEM oc Gradient 142 10.00
| 26 |ES|_Negative_Sensitivity 5 Chlaramphenical 0.5 pg on column ESI_NEG_SYSTEM_DDMMYY STYSTEM ac Gradient 182 1000
| 27 [ES|Negative_Sensitiviy 5 Chloramphenicol 0.5 pg on column ESI_NEG_SYSTEM_DDMMYY SYSTEM ac Gradient 142 10,00

29 [ES|Pesitive_Sensitivty_Standalone_1 |1 pglul Feserpine Fluidics Injections (standalane)

ESI_PUS_Senstivi DOMMTY Senstivity_I ests

ud Standalone

30 0.00 PP

31 |ES| Negative Sensitivity_Standalone_1 0.5 pg/ul Chioramphenicol Fluidics Iniections (standalone]  ESI_NEG_Sensitivity DDMMYY Sensitivity_Tests 0.00 Se n SItIVIty
i L tests

33 |Scarmave_Positive_1 100 fmal/ul Glu-Fibrinapsptide B Daughter Scan Scanwave_POS_Daughter Scanwave .00

34 |Scarwave_Positive_2 100 fmol/ul Glu-Fibrinopeptide B S canw/ave Daughter Scan Scanwave_POS_SwWDaughter  Scarwave 0.00 Sca nwave

35 0.00

36 |Scarwave_Megative 1 100 fmalul Gilu-Fibrinopeptide B Daughter Scan Scanwave_NEG_Daughter Scanwave 0.00 CheCI(S

37 |Scanwave_Negative_2 100 fmol/ul Glu-Fibrinapeptide B S cantwave Daughter Scan Scamwave NEG_SWDaughter Scanwave .00

Figure 28 - Installation sample list

Data presentation

CAUTION: Read this section carefully before progressing with the
instrument setup and performance tests.

1. For each acquisition made during installation, perform the following steps:

a. Print the experiment parameters or MS Tune page, as stated in the relevant
section.

b. Label the printed copy with the related acquisition.
c. Where requested, print the calibration results.

2. Ensure that the sample text on the Acquire window contains the name of the test
currently being run (for example, positive ion sensitivity).

3. Configure the chromatogram and spectrum headers to display the following

information:
e Top left-hand corner sample text
e Center section instrument number

e Top right-hand corner RawDataDate <space> <space> RawDataTime
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Aligning the RF generators

1. Open the MassLynx MS Tune page.

2. Click View > Advanced, View > System and View > System Diagnostics to

access the advanced MS Tune page tabs.

NOTE:

3. Click the Resolution tab.
4. Click the Mode Select drop-down list and select Align.

Em Waters Xevo TQ-5 MS Detector - C:\MassLynx\Xevo TQ-5 - Acquity UPLC Installation Project. proMCQUDBASYSTEM.ipr

Fle Wiew [onMode Calbration Gas Yacuum Ramps Setup Acquire Help

D2 H 3 O |pn|ie 22 2| = > 0 00|mm

This page is not for customer use and is password protected. The
password is 1147.

Fluldlcsl Advar\nedl D\agnnsl\:s} Stnlagel Scarwave Hesolution } Board Diac 4 | ¥ Funiction Set Mass Span Gain
st 7 1 [M5 Sean = [175.1 5 3
W 2 [MS Sean = [485.3 |5 1
Low Mass Fosition E73 i — = 53 = e 5
W 3 can - A
®  |— 2
High Mass Position W &[5 5 1 G [
Low Mass Resolution 215 [—F—— -
High Mass Resalution 1913 N — 1751 = 4553 = 10208 = 20345 =
1.95e7 4 1.30e7 11| 5.15e6 x31| ) 4156 x34
Riesolution Lineariy 5% |——— —— : - z = =
High Mass DC Balance  |0.05 L —
DCPolaity  [Posiive -
Ms2
Low Mass Pasiion 673 —
High Mass Fasition W |—
Low Mass Resohutons 217 |— F———
High Mazz Resolution 1753 J—
Resolution Linearity 532 —J—
High Mass DT Balancs 1021 | —
DL Polarity Pasitive -
General
Mode Select Naormal >
LBASAA AR LA LARBRUARARE AR A T T T T
1740 1760 4540 456.0 1080.0 10825 0325 2035.0
Ready Operate

Figure 29 - Selecting Align mode
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5. Click the Quad Diagnostics tab to access the Rec RF quadrupole readbacks.

52 Waters Xevo TQ.S MS Detector - C:\MassLynxiXevo TQ-S - Acquity UPLC Installation Project. pro\ACQUDBSYSTEM. ipr

fle Vew [onMode Celbration Gas Yacum Ramps Setup dcqure el

D2 HS| Ot leBs > 0o

Resaluion| Board Diagnostics | Lens Diagrestios Qued D-agnusucs|sDumEng<< » Rratien Set Mass S B
1 [M35can =1 [ [1751 5 s
~PSUs WDH:Q;:] — ~MST and MSZRE&&\Q?&. i o 2 W5 5ean L‘ |5553—,E3 |5 IH
MessPio [0 [2255 @ 3 [MSSean =] [ies1 10608 |5 [31
e % 4 M5 5can S [T fosE 5 o
S [IEr RecRF [2243 2.249 -
s [T Lin RectRF [ZT77  [Z171 1754 = 53 £l 10808 El 20340 El
1age7 o a0 1| sz 1| 4t )
18 [FET oca [ 701
20/ Dperate 200 oce [41 2238
Opercte 28V 03 RF Drive [0.864 0275
A/ [T RF Vakage [Z053 2078
RE N AF Amplivde [G775  [Z166
REPSUM [ RF Curent [1.076 0868
LM ScdeAdust [10000  [70000
[~ Board Statuses
HM Scale Adust [10000  [T0.000
Fuses  EE
LM Resoluion [70.000  [0.000
Inteocks TN esaluton

oo [0000
Temperatures [T
el FesPig [0 [5700
Boad [270
Lineaity [T0000  [F0000
General Readings lonErergy Prg [-0.071 0330
MassFef [0

T T T T
1080.0 10825 0325 2035.0

Enjeen] |

Ready (Operate Y

TTTTTTTTTT T
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Figure 30 - Quad Diagnostics tab

6. Remove the instrument right-hand panel.

WARNING: Do not remove the covers from the RF generators — hazardous
voltages will be exposed.

7. Locate the tuning control on the generators, see Figure 31.

MS2

MS1

Figure 31 - Quadrupole RF generator tuning controls

8. Ensure the instrument is in Operate.
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10.

11.
12.

13.
14.

15.
16.

Using the tuning knob for the MS1 generator, tune to maximize the MS 1 Rec RF
readback (the rectified RF voltage) to the voltage with the largest possible value.

Using the tuning knob for the MS2 generator, tune to maximize the MS 2 Rec RF
readback to the voltage with the largest possible value.

When complete, click the Resolution tab and set the mode to Normal.

Open four MS Scan windows to display the masses 500, 1000, 1500, and 2039 Da
with a span of 0.

Click the Quad Diagnostics tab.

Check the readback for the rectified RF and compare the values with the expected
values in Table 6 for each of the masses given.

Place the instrument in Standby.

When finished, lock the tuning knob in place using the locking screw, then refit the
instrument side panel.

Table 6: Expected rectified RF (in Normal mode) for differing masses
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Daughter Scan Mode
Set Mass and Window Mass m/z MS1 MS2
i Rec RF Rec RF
with 0 span

500 ~2.5 ~2.5

1000 ~4.9 ~a.9

1500 ~7.4 ~7.4

2039 ~10.0 ~10.0
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Initial instrument setup

For all of the tasks in the following section the instrument must be in Operate with the API
gas on. The MS Tune page must be set to Positive Ion mode and be in MS mode unless
otherwise stated.

NOTE: The Advanced MS Tune page parameters and Interscan parameters must
be set to automatic for installation and routine use.

Mass scale and resolution setup

1. Load the Instrument_Set_Up. Ipr tune file. The initial source conditions are shown

in Table 7.
Table 7: Initial source conditions
Parameter Setting Comment
Capillary 3 kV This value will be optimized later
Cone voltage 70V This value will be optimized later
Source Offset 60 V Fixed
Desolvation temperature 200 °C Fixed
Desolvation gas flow 500 L/h Fixed
Cone gas flow 150 L/h Fixed

2. Install a bottle of Setup Solution Xevo TQ-S on fluidics reservoir B.
Open the MS Tune page.

4. Click ¥ to start the nitrogen flow, then click to put the instrument in Operate
mode.
Click Ion Mode > Electrospray +.

6. Click the Fluidics tab, then select Reservoir B.

Click . The purge function automatically starts after Reservoir B is selected.
Purge for a second time.

9. Select Infusion as the flow state, and set infusion flow rate to 10 pL/min.

P
10. Ensure the isolation valve is open, then click .

11. Click Calibration > Calibrate Instrument in the Tune page menu bar. The
Calibration dialog box appears.

12.Click File > Open, then select Uncal.cal.
13. Click Open. The Calibration window displays No Calibration for all calibration types.
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NOTE: If the Calibration window does not display No Calibration for all
calibration types, select Calibrate > Default to remove the calibration.

14. Click File > Exit to return to the Tune page.

15. Open the four masses shown in Figure 32 in the Mass Editor:

Function Set i azs Span Gain
W 1 [MSTSean ~| | |175.1 |5 |15
W 2 |MS5TSean ~| | |455.3 |5 |31
W 3 |MSTSean ~| | |1oene |5 |25
W 4 |[MSTScan ~| | |20346 |5 |26

Figure 32 - Mass Editor

CAUTION: On the Xevo TQ-S, "MS Scan" refers to MS2 and "MS1 Scan"
refers to MS1.

16. Ensure that the analyzer settings are correct for the MS1 scan function, see

Figure 33.
Analyser
LM Resolution 1 30 | _}
HM Rezalution 1 W | _l
lon Energy 1 | Wi < _! mﬁlericeigy(l\{lsalc%ive
Lk Rezalution 2 IT | _l
HH Resolution 2 150 | _l
lon Energy 2 I— | _l
Collsion Gas Flow (mL/Min)  [00 [00 [~ ——
Calision 5|

Figure 33 - Ion energy settings - MS1 scan
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Analyser

Lk Resalutian 1

Hr Rezolution 1

lon Energy 1

Lk Resalution 2
HM Resolution 2

lon Energy 2

Collizion

Figure 34 - Ion energy settings MS scan

B

L

150 |

L

|

L

B

L

150 |

L

LENE

Collision Gas Flow [mL/ding 015 [015 |- ——

™=

5]

MS scan (MS2)
ion energy 2 active

NOTE: Using the correct value for ion energy is important to the performance of
the quadrupole. If too low, then ions do not have enough energy to reach
the end of the quadrupole and sensitivity suffers. If too high, then ions

travel so quickly that the resolving capability is diminished.

The following procedure ensures that the optimum balance between

sensitivity and resolution is achieved:

17.Optimize the ion energy in MS1 Positive Ion mode:

a. In Positive Ion mode, open a single MS1 Scan window to display mass 59 Da with

a span of 3.

® o o o

Set the MS1 DC balance to 0 on the Resolution tab.
Set the collision energy to 5 on the Source tab.

Adjust the MS1 ion energy to maximize the intensity of the m/z 59 ion.

Tune the ion energy so that the intensity of the m/z 59 ion drops to 5 to 10% of
the maximum intensity obtained in step d.

f. Add 0.5 to the current ion energy value. This is the optimal low mass ion energy

for MS1.

18. Optimize the DC balance in MS1 mode:

a. In Positive Ion mode, open a single MS1 Scan window to display mass 2034.6 Da

with a span of 3.

b. Adjust the DC balance to maximize the intensity of the 2034.6 Da signal.

NOTE: Do not adjust beyond £3 V.

c. Adjust the DC balance so that intensity of the m/z 2034 ion drops to 5 to 10% of

the maximum intensity.
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d.

Adjust the DC balance value by £0.5 V so that the intensity of the m/z 2034
signal increases. This is the optimum DC balance.

19. Optimize the ion energy in MS2 Positive Ion mode:

a.

hoo a0

In Positive Ion mode, open a single MS Scan window to display mass 59 Da with a
span of 3.

Turn on the collision gas and set a flow of to give a collision cell pressure of
3.5E-3 mbar.

Set the MS2 DC balance to 0 on the Resolution tab.
Set the collision energy to 5 on the Source tab.
Optimize the MS2 ion energy to maximize the intensity of the m/z 59 ion.

Tune the ion energy so that the intensity of the m/z 59 ion drops to 10% of the
maximum intensity obtained in step e.

Add 1.0 to the current ion energy value. This is the optimal low mass ion energy
for MS2.

20. Optimize the DC balance in MS2 mode:

a. In Positive Ion mode, open a single MS Scan window to display mass 2034.6 Da
with a span of 3.

b. Adjust the DC balance to maximize the intensity of the 2034.6 Da signal.

NOTE: Do not adjust beyond £3 V.

Cc. Adjust the DC balance so that intensity of the m/z 2034 ion drops to 10 to 15% of
the maximum intensity.

d. Adjust the DC balance value by £1.0 V so that the intensity of the m/z signal
increases. This is the optimum DC balance.

NOTE: See "ScanWave optimization" for details on optimizing ion energy in

Negative Ion mode.

21.Save the Tune page as Instrument_Setup.ipr.
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Acquiring MS1 data

1. Ensure that the four MS1 scan masses are displayed as shown in Figure 32.
Turn off the collision gas.
Optimize the peak at 175.13 Da by tuning the probe position.

Optimize all four peak heights using the capillary and cone voltages.

iAW

Ensure the mass position is within 1.0 Da of the expected nominal mass and resolution
for all four peaks is between 0.4 to 0.6 Da (FWHM).

6. If required, adjust the resolution, mass position, and linearity using the parameters on
the Resolution tab of the MS Tune page.

Save the Tune page as Instrument_Setup.ipr.
Select the Instrument_Setup.ipr tune file for the MS1-01 sample in the sample list.

9. Highlight the MS1_MasScaleResolution_1 sample (Mass Scale and Resolution Set
Up MS1) in the sample list, then click Start.

Function:1 MS1 Scan E|
kazs [mdz] b ethod
Start lonization kM ode ES+ W
End 2043 Data AT w
Tirne [Minz] Scan Duration [zecz]
Start 0 Scan Time 10
End 23
Cone Yoltage APl Probe
Ilze Tune Page
Cone Yoltage []
] l [ Cancel

Figure 35 - Acquisition parameters

10. Click Spectrum on the main MassLynx page.

11.Click or File > Open then select the appropriate filename and click OK.
12.Click &l then click .

13. Click Process > Smooth and specify the parameters shown in Figure 36, then click
OK.
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Spectrum Smooth

x]

Peak width [Da] s | [0k

Mumber of smoaths |2

J
| [ Cancel ]

Smaoothing method

) Mean
() Median
(%) Savitzky Golay

Figure 36 - Spectrum smooth parameters

14. Click Display > View, and specify the parameters shown in Figure 37, then click OK.

Spectrum Display
Mormalize Data To:
(3) Largest Peak on Display
() Base Peak in Spectum

Ot
() Intensity l:l
(*) Baseline at Zero

() Bazeline D
[ Link Wertical Axes

[rata Threshald

@) % Full Scale
() Intensity l:l

MR b azs Option
(=) MRM Parent lonz
() MM Daughter lons

3
Style
[ Overay Graphs
Graph Header
Process Description
Component T able
[ Show Megative Data
[ Show Zero Level

[ Hide Lock Mass Peaks
Fill Trace Mo v
Split &xis

Overlay Step = (%) l:l
Overlay Step v (%) l:l

Grid Dot v

[ ok

][ Cancel ][ Header ]

Figure 37 - Spectrum display parameters

15. Click Display > Peak Annotation and specify the parameters shown in Figure 38,

then click OK.
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Spectrum Peak Annotation E

Annotation Type

Decimal Flaces

Maszs [] Delta Mass
Maszz Error lon Series Label

Component Label [ Digest Fragment Label

[T ntersity
[ ntersity Erar

[] Transition State

Annotation Threzhold

@ % Full Seals

[ Ok, ][ Cancel ]

Figure 38 - Peak annotation parameters

16.Zoom in on the m/z 175.1 peak by left-clicking and dragging the Spectrum window.

Spectrum - [FINALBEAM_VBAQ12_2]

=S

100

Left click and
drag to zoom in

905, 65 964.78
RIS R it S B |

RTE-Y-- I

I ' |

['”WT@JE;SA”";
"

Lil.ulri.:Ai

bl

File Edit Display Process Toadls ‘window Help -8 X
Zhn BaRR Lo @A 2R e E e s
Mass Scale and Resolution Setup
FINALEBEAM VBAD12 2 6 (1.001) Sm (S5, 2x0.50) ScanES+
3.38e7

2034.58

I

400 600 800 1000 WZtIU I 14t|D I WStID

Mass difference : 61.01, Channels | 967

T
1500
146.10

T Mz
2000

207.11

Figure 39 - Spectrum window

17. Measure the peak width at half-height.
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The 25-mm to
40-mm adaptor
and clamp/ring
6 Da

Spectrum - [FINALBEAM_YBAO12_2]
F\Ie Edit Display Process Tools ‘Window Help =8 x

AR @baLn @aBR s e s

100+

|Mass Scale and Resolution Setup
FINALBEAN_VBAD12_2 6 (1.001) Sm (SG, 2x0.50) ScanES+

0

s o oo Click and drag

| = : i across the
middle of the
peak at 50%
height

---------------------------------------------------------------------------------------------------------------------------

T
17

—]

Mass difference : 0.56, Channels : 9 i

Figure 40 - Measuring peak width

18. Ensure the resolution and mass position are acceptable; the width at half-height of the
peak must measure between 0.4 and 0.6 Da.

19. Ensure the resolution and mass position are acceptable for each of the other masses
(m/z 455.3, 1080.8, 2034.6 and 59 Da).

CAUTION: The variation between the resolution of the peaks at different

masses must be kept at less than 0.1 Da. If the variation is too
high, IntelliStart will not be able to set the resolution correctly.

Ensure the masses are within 1.0 Da of their nominal mass
positions.

20. If the resolution and mass position are not acceptable retune the resolution and mass
position sliders on the Resolution tab on the Tune page.

NOTE:

The mass position and resolution values are set in the factory and stored
on the flash memory card on the EPC. They require very little changing
on installation.

21. Print out the labeled spectrum when the mass scale and resolution is within
specification.
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1 Spectrum - [FINALBEAM,_VBA012_2]
[EJFle Edt Display Process Tools Window Help
ZlapeeelLo@asBRo|laaq|s e s
Mass Scale and Resolution Setup
FINALBEAM_VBADT2_2 6 (1.001) Sm (3G, 240.50) ScanES+
1007 202 3,397
1716
17511
e
289112
145 3.
91.26
45711
9086896473 o1, 2034.58
b 9968 437
1135.83
. 57718 ‘ v
l l 119654
) L ieiilhidy PRI TV O T " iz
200 400 600 &00 1000 1200 1400 1600 1800 2000

Figure 41 - A typical MS1 spectrum (setup solution)

22. Print out each individual peak (175.1, 455.3, 1080.8, and 2034.6).

= Spectrum - [FINALDEAM. YBAO12_2]
Bok & Doy Boces Jode indow peb

= Spectrum - [FINALBEAK,_¥EAO12_2]
BEk £ Devlay proces [ook wndw b
FRaehe LodasSES aTX| ¥ ern FRaehe Lo @asBEY QX ern
Mass Scale and Resolution Setup Mass Scale and Resolution Setup
FINALBEAM_VBAD12_2 6(1.001) Sm (SG, 2¢0 50) 8t FINALBEAM_WBAD12_2 6(1.001) Sm (SG, 240 50) Stanes+
100- 853 13e7
[
[
| |

100

=058

|

Mass Scale and Resolution Setup
FINALBEAM_ VEADI2_2 6(1.001) Sm (SG, 241 50)
2034 55

Mass Scale and Resolution Setup

100-

FINALBEAM_YBAD12_2 6 (1.001) 5m (SG, 2
10 i 075

EWHL

035 03 2037

033

1053

1050 1081

1052

2034

Figure 42 - Individual peaks (175.1, 455.3, 1080.8, and 2034.6)
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Acquiring MS2 data

1.

® N o bk W

10.

11.

Turn on the collision gas and set the gas pressure to 3.5E-3 mbar.

Select MS mode for each of the four Tune page mass windows.

Display the four MS scan masses on the Tune page.

Ensure the mass position is within 1.0 Da of the expected nominal mass.
Ensure the resolution for all four peaks is between 0.4 to 0.6 Da (FWHM).
Check the resolution of the peak at 59 Da.

Click the Resolution tab of the MS Tune page.

Select the Instrument_Setup.ipr tune file for the MS2_MassScaleResolution_1
sample in the sample list.

Adjust the resolution, mass position, and linearity parameters, as required.

Click the the MS2_MassScaleResolution_1 sample (Mass Scale and Resolution Set
Up MS1) in the sample list, then click Start.

Repeat steps 10 to 22 of "Acquiring MS1 data" to process the acquired spectrum.

CAUTION: On the Xevo TQ-S, "MS Scan" refers to MS2 and "MS1 Scan"
refers to MS1.

Backing up the flash memory settings

It is advisable to backup the information on the instrument flash memory to the host PC in
case of accidental loss of settings.

1.

i AwWwN

Click the Advanced tab of the MS Tune page, and deselect Manual Control.
Place the instrument into Standby.

Exit MassLynx.

Browse to and double-click the C:\MassLynx\Vulcan\TargetRegistryEditor.exe file.
Enter 1147 as the password.

Autharization

The target registry can only be edited by an authorized
Wiaters engineer.

!
A Please enter the authorization password to continue:

|xm LContinue |

Figure 43 - Opening the Target Registry Editor

WARNING: Do not alter any of the settings contained in the registry view.

Right-click in the view and select Export All.
Export the settings to an appropriate folder on the host PC.

When complete, close the Target Registry Editor and re-open MassLynx.
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Checking firmware revisions

Ensure that the PCB firmware is up to date. Current issue firmware can be found in the
service note Firmware: Xevo TQ-S.

ScanWave optimization

Load the factory ScanWave optimizations for Positive and Negative Ion modes from the DVD
shipped with the instrument. The DVD is marked with the instrument serial number.

Positive enhancement check at 5000 Da/s

1. Load the saved positive optimization file, and click on Setup > ScanWave >
Optimisation > Optimisation Enabled in the menu, to ensure that optimization is
enabled.

Infuse 100 fmol/uL [Glu]-fibrinopeptide B at 10 yL/min using the integrated fluidics.
Open one MS Tune page at 786 Da.

4. Adjust the source parameters so that the intensity of the precursor ion is <10% when
the Tune page peak window gain is set to 1.

5. Leave the LM resolution on 3.0 and HM resolution on 15 and make a note of this
position. Use this method in the "Daughters of" in the method editor, see Figure 44.

6. Open the collision gas and set the collision gas pressure to 3E-3 mbar.

Create two experimental methods, one with a single daughter scan and the other with
a single ScanWave DS using the parameters in Figure 44.

NOTE: It is recommended that the collision cell pressure is set at 3E-3 mbar.
Function: 1 Daughter Scan E| Function: 1 ScanWave D5 E|
Mass [mz] t ethod Mass [mz] t ethod
Daughters of 7E584 lonization Mode v Daughters of - lonization Mode ES+ |w
Start 100.00 Start 100.00
End 110000 Data Cotinuum ¥ i 110000 Dats Cortinuum v
Time [Minz] Scan Duration [zecs) Time [Minz] Scan Duration [zecs)
Start 0 Scan Time 0z Start 0 Scan Speed |B000 % | amusfzec
End 2 End 2 Scan Time
Collizion Energy Cone Yaltage Collizion Energy Cone Yaltage
[ Use Tune Page Use Tune Page [ Use Tune Page Use Tune Page
Collision Energy [+] |30 Cone Yoltage [] Collision Energy [+] |30 Cone Yoltage []
[[] Use Callision Energy Famp [[] Use Callision Energy Famp
APl Probe APl Probe
(0] 4 l [ Cancel (0] 4 l [ Cancel

Figure 44 - Daughter scan (left) and ScanWave DS (right) parameters
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8. Create two runs on the sample list; one for the daughter scan experiment and one for
the ScanWave DS experiment, acquire both runs.

NOTE:
run.

Ensure that the sample text clearly indicates which experiment is being

9. Open the resulting chromatograms on a single page and smooth both with the settings

shown in Figure 45.

Window size [scans) + [m
Number of smooths [ 10
Smoothing method
© Mean
(O Savitzky Golay

I Smooth chromatogram @

Figure 45 - Smoothing the chromatogram

10. Compare the smoothed chromatograms. Ensure the ratio of the maximum TIC values

is >x7.

I Chromatogram - [SCANWAVE_GLUFIB_N170608, SCANWAYE_GLUFIB_E170608]

£ File Edit Dislay Frocess Tools Window Heb
F AL B Lau(|@aBat aay|wne 1

‘Scanwave Daughter using Glu Fib solution
SCATAVE_GLUFIS_E170608 Sm (Mn, 10%10)

100

Daughters of T86ES+
TIC

41629

TicC

=]
o T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
Al 0.0 030 040 0.50 060 070 D80 0.90 100 1.10 120 1.30 140 1.50 1.60 170 1.80 180 2.00
SCAMWAVE GLUFIE_M1T70608 Sm (hn, 10x10} Daughters of TEEES+
100+ 0.12
—_— T~ - 3Bees
LIS

[ memasg6 - Remote. .

"B Caloulatar

Figure 46 - Comparing the chromatograms

BASIC INSTRUMENT SETUP



715002461 REV. T COMPANY CONFIDENTIAL - FOR INTERNAL USE ONLY 54 oF 130

Negative enhancement check at 5000 Da/s

1.

Load the saved negative optimization file, and click on Setup > ScanWave >
Optimisation > Optimisation Enabled in the menu, to ensure that optimization is
enabled.

Infuse 300 fmol/pL [Glu']-fibrinopeptide B at 10 pyL/min (20 pL/min can be used if the
signal intensity is very low) using the integrated fluidics.

Open one MS Tune page at 784 Da.

Adjust the source parameters so that the intensity of the precursor ion is ~10% when
the Tune page peak window gain is set to 1.

Create two experimental methods, one with a single daughter scan and the other with
a single ScanWave DS using the parameters shown in Figure 47.

NOTE: It is recommended that the collision cell pressure is set at 3E-3 mbar.
Function:1 Daughter Scan E\ Function:1 ScanWave DS El
Mass (m/z) Method Mass [m/z) Methad
Daughters of lonization Mode ES-  w Daughters of lonization Mode
Start Start
Time [Miris] Sean Duration [secs] Tirne [Mins] Sean Duration [zecs)
Start IZI Scan Time Start ICI Scan Speed | 5000 | amu/sec
Caollision Energy Cone Yaltage Caliision Energy Cone Yaltages
[JUse Tune Page Use Tune Page [1Use Tune Page Use Tune Page
Collision Energy [ Cone Yaltage ] I:I Callision Energy [+] Cone Yoltage [+] I:l
[ Use Callision Energy Ramp [ Use Callision Energy Ramp
APl Probe APol Probe
—

Figure 47 - Daughter scan (left) and ScanWave DS (right) parameters

Create two runs on the sample list, one for the daughter scan experiment and one for
the ScanWave DS experiment, and acquire both runs.

NOTE: Ensure that the sample text clearly indicates which experiment is being run.

Open the resulting chromatograms on a single page and smooth both with the

following settings.

Window size (scans) £ 10}
Number of smooths 10
Smoothing method
(& Mean
O Savitzky Golay

Figure 48 - Smoothing the chromatogram

8. Compare the smoothed chromatograms. Ensure the ratio of the maximum TIC values

is >x7.
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ScanWave specification failure

If the ScanWave specification fails, perform the following steps:

1.

10.

11.

12.
13.

Open a single enhanced daughter window with the following parameters:

e Set mass Value centred on the [Glu!]-fibrinopeptide B peak (~786 Da)
e Mass 600 Da
e Span 900

e Enhanced scope speed 1000 Da/s

e Interscan delay 0.02s

Tune the collision energy until the following conditions are met:
e Highest massed peak used for the specification is present

e Intensity of the lower massed daughter ions optimized

Modify the experiment files for both the enhanced and normal runs with this voltage
value.

Set the flow rate to give a collision cell pressure of 3.0E-3 mbar.

Check the Penning gauge is 2.0E-5 mbar.

CAUTION: If the pressure is too high, enhanced ScanWave may fail.
Check the intensity of the MS1 (no collision gas) is 786 Da (positive) and 784 Da
(negative).

a. Set the gain value to 1.

b. Tune the signal intensity to give a maximum of 10% of the window height
(~1.80E7).

Tune the MS1 negative to maximize the intensity.

If the problem arises during the negative ScanWave, perform the following steps:
a. Check the infusion flow rate is 20 pL/min.

b. Tune until the enhanced TIC is >7E7 (when smoothed).

NOTE: The fault may be caused by the amount of sample entering the
instrument, rather than the ScanWave function.

If automatic Advanced tuning is not being used for the differential aperture, entrance
and exit lenses, ensure that the settings are the same for both daughter and enhanced
daughter tuning.

Inspect the peaks ~0.5 Da FWHH on a combined spectra from the daughter scan and
the enhanced daughter scan.

If the enhanced daughter scan peaks are reasonably intense but split, set the manual
T-Wave pulse velocity to 142.

Repeat the acquisition.

If the ScanWave optimization procedure continues to fail, perform the procedure in the
Advanced Troubleshooting section of the ScanWave Collision Cell Assembly Technical
Reference Sheet (715002816).
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MS calibration using IntelliStart

Perform an instrument resolution setup and calibration for unit mass resolution mode in both
positive and negative ion polarity:

1.
2.

Click the MS Console icon on the main MassLynx page.

Ensure a bottle calibration solution (phosphoric acid) is installed in fluidics reservoir B,
and that the sample line has been purged twice.

Ensure a bottle IntelliStart resolution solution (sodium iodide/cesium iodide/methyl
sulphate) is installed in fluidics reservoir C, and that the sample line has been purged
twice.

CAUTION: The IntelliStart resolution solution is supplied at high
concentration and must be diluted before use, as described in
Preparing Test Samples / Xevo TQ-S (715002796).

Place the instrument in Operate and switch on the API gas.
Click the IntelliStart menu.

Specify the instrument resolution, ion polarity, and instrument calibration options, by
clicking on the relevant check boxes as shown in Figure 49.

NOTE: Instrument Set-up options must be selected to access the
Instrument Resolution and Instrument Calibration options.
Click .
A ACQUITY UPLC Console {Local) - [Xevo TQ-S MS Deiector IntelliStart] _ [>] x]
= ’iﬂﬂ;}';‘;’iﬂfﬁ;ﬁz@ Contil  Configuie  Maintain  Traubleshoot  Help & Pomer @ Operats
+ Gample Managsr Positive and negative instrument resolutions invalid
+ Column
=l evo TA-G MS Detectar T Ty A
kel tart Inl eul\\T ATl - @
Manual Optimization =
S Display
Interactive Fluidics There is no valid instrument resolution for positive and negative modes for the current -
Plots type of analysis. Use IntelliStart to set up the instrument resolution. (a
Maintenance Counters .
Logs feme
ENNEENEEEEENENEEENEENEEENENENENEREEN] (7]
Ion Mode: ES+ Type of Analysis: |Unit Mass Resolution -
Hide Instrument set-up options | ﬁ
Start
rInstrument Set-up
=02 Operate
) ¥ Instrument Calibration I~ Pre-checks @
o System Status [l—= >
Xevo TQ-5 1:115 Detector: D ﬁ
Positive and negative
::zt;l;’;m“t resolutions M\’,ﬁ [~ Sample Tune and Develop Method g Ei" T:E
—Checks
@'{* [ LC/mMs system Check

Figure 49 - Specifying IntelliStart options

8. Set up the following parameters in the Intellistart Setup Parameters dialog:

e Setinstrument up for Unit Mass Resolution
e Resolution Reservoir C
e Calibration Reservoir B
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—
Intellic i,

Flesolution and Calbration | LR

—Type of Analysis
Set instrument up for: Urit Mass Resalution j SaveAr Delete
Set-up Reference
Resolution Calibration
Positive Reference: [Fesolotion pos ion | [Phasphoricposz |
Negative Reference: |pesu\ut.0n neg ion -
I™ Print Resalution Repart I™ Print Calibration Report
Set-up Range
Mass Range: |Default (z - 204s) ~| pa
Calibration Speed: [oeaut (100 - 10000y ~] passec A
—Target
MS 1: [t {0.75) =] pa
Ms 2 [unit (0,75 =] pa
—Fluidics
Resolution Reservoir C ~] Resolution pos ion and Resolution neq ion solution
Calibration Reservoir: B =] Phosphoricpos2 solution

Help | Switch to basic mode | Start ‘ Save ‘ Cancel

Figure 50 - Specifying the IntelliStart parameters

CAUTION: If no printer is installed, ensure the Print Calibration Report

checkbox is not selected.

9. Click Start to begin the IntelliStart optimization.

10. Ensure that the procedure is completed successfully (signified by cross check marks

appearing in the Instrument Set-up icons) (Figure 51).
Hide Instrument set-up options

Set-
e, -
A\ SE 7 Instrument Resclution I positive
¥ Negative
S o .
,‘-,\, L Instrument Calibration I~ Pre-checks
(- Piees \

Figure 51 - Successful completion of Intellistart resolution and calibration.

NOTE: Calibration files created by IntelliStart are stored in the

C:\MassLynx\IntelliStart\Results folder in a subdirectory named for the

type of analysis, for example, Unit Mass Resolution.

After calibration, the cone may require cleaning. Rinse with water, and
sonicate with 50:50 methanol/water. Methanol alone may not remove all

the salts from the cone.
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Performance tests

This section describes how to perform the performance tests during the installation of the
Xevo TQ-S. The system-level tests monitor the performance of the entire Xevo TQ-S UPLC
system (UPLC, Xevo TQ-S, column, sample and also solvents, for example).

The Xevo TQ-S standalone sensitivity tests monitor the performance of the Xevo TQ-S
instrument alone. It is not necessary to complete the standalone sensitivity tests if the
system-level tests have been passed.

If the system fails to meet the system-level specifications, the standalone sensitivity tests can
be used to confirm the functionality of the Xevo TQ-S.

The results of these performance tests must be recorded in the installation checklist, and all
data must be printed and correctly annotated.

CAUTION: High background levels can be caused by contamination from LC
systems. It may be necessary to flush the LC to pass the
sensitivity specifications. For further information, refer to
Controlling Contamination in Ultra Performance LC/MS and
HPLC/MS Systems (715001307), and Cleaning the ACQUITY in
LC/MS Systems (715004064).

The tests described are split into groups:

Xevo TQ-S ACQUITY, H-Class, or I-Class System and Xevo TQ-S (standalone) tests
e Resolution verification MS1
e Resolution verification MS2

Xevo TQ-S ACQUITY, H-Class, or I-Class System tests
e Gradient performance test
o ESI positive sensitivity and precision (also applies to UniSpray)
e ESI negative sensitivity and precision
e APCI sensitivity and precision (option)
e TUV and PDA precision tests (options)
e ELS and FLR tests (options)

Xevo TQ-S (standalone) tests
e ESI positive sensitivity (also applies to UniSpray)
e ESI negative sensitivity

Source options tests
e APCI sensitivity (system level)
e APCI sensitivity (standalone)
e APPI sensitivity
¢ NanoFlow sensitivity

NOTE: A standalone Xevo TQ-S comprises any instrument installed with an LC
system other than an ACQUITY UPLC.

PERFORMANCE TESTS
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Xevo TQ-S ACQUITY, H-Class, or I-Class System and Xevo TQ-S

(standalone) tests

Samples required

Table 8: Performance test sample

Test

Sample

High mass resolution verification

Setup Solution Xevo TQ-S

Resolution verification, positive ion, MS1

On infusion of Setup Solution Xevo TQ-S at 10 pL/min, the valley between the 2034.63 and
2035.63 Da peaks is <12% of the average height of the two peaks.

1.
2.

N o U os

Attach a bottle containing Setup Solution Xevo TQ-S the reservoir B and purge twice.

Infuse Setup Solution Xevo TQ-S at 10 pL/min.

In the MS Tune page, open one MS1 scan mass window at m/z 2034.6 with a span of

5.

Set the initial source parameters as shown in Figure 52.

Ensure the collision gas is turned off.

Tune the cone voltage to obtain maximum signal intensity.

Tune the MS1 resolution and ion energy values to obtain the best possible resolution.

21 Waters Xevo T0 MS Detector - C:AMassLymADEFAULT. PROMCOUDBIDefault.ipn

Fle view IonMode Calbration Gas Vacuum Ramps Setup Acguire

DS H3 Ol e BE P L I0e=E

Help

ES+ Source I Fluidics \
Souce Filted
Votages
Caplary (kY]

Cane V)
Sowce Offset V]

Temperatures
Desolvation Lemp ('C]

Gas Flow
Desolvalion (L/Hi)
Cone (L/M)
Nebuises (Bar)

Analyser
LM Resoluiion 1
HM Resohaion 1

lon Energy 1

LM Resohation 2
HM Resolution 2

lonEnergy 2

Collsion

ESI
P Fm —
fe @ [—F—
5] I

200 [200

547 1550
fiE [
65 7.0

o ——F—
5 —F—
e —r—

500 —
[t ’i

Colision Gas Flow L /Min) -F—

- [——

i

Pumped

Operate

e

" "
r T T T T T
3.5 20320 20325 20330 20335 20340 20345

20350 20355 20380 2031

Colm

Figure 52 - Tuning for high mass resolution

8. Save the tune file as MS1_HighMassVerification.ipr and ensure that this Tune file
has been selected in the sample list for the MS1_HighMassVerification_1 sample.
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9. Highlight the MS1_HighMassVerification_1 sample (MS1 Mass Scale and Resolution
Set Up) in the sample list, then click Start.

NOTE:

Function:1 M51 Scan

 azz [msz]

Start

End 2033

Time [finz]

Start

Ikl

End 0.35

Cone Valtage
Uze Tune Page

Cone Voltage [V]

)

tethod
|onization Mode ES+ w
Data MCA w

Scan Duration [zecs]

Scan Time

APl Probe

The MS method parameters are shown in Figure 53 for reference.

X

N

[ OF. l[ Cancel ]

Figure 53 - MS method editor parameters

10.In the Spectrum viewer, click Process > Smooth... to smooth the spectrum with the
settings shown in Figure 54.

Spectrum Smooth
Peal: width [Da)
Humber of sroaths

Smoothing method

() Mean
() Median
(%) Savitzky Golay

X

| (o ]

| [ Cancel ]

Figure 54 - Smoothing parameters

11. Measure the valley by clicking and dragging from the bottom of the valley to the
average of the first two peaks.
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Figure 55 - Measuring the valley

12.Ensure the valley between m/z 2034.6 and 2035.6 is <12%.
13. Label the spectrum and print it.

Resolution verification, positive ion, MS2

On infusion of Setup Solution Xevo TQ-S at 10 pL/min, the valley between the 2034.63 and
2035.63 Da peaks is <12% of the average height of the two peaks.

1. Ensure the collision gas is turned on for MS acquisition.

2. Tune the source and source and analyser parameters to obtain best resolution on of
the 2034.6 peak in MS mode.

Save the tune file as MS2_HighMassVerification.ipr.
Select this Tune file in the sample list for the MS_HMR_01 sample.
Click the MS2_HighMassVerification_1 sample in the sample list, then click Start.

o v kW

Process the spectrum in the same way as the MS1 spectrum.

CAUTION: On the Xevo TQ-S, "MS Scan" refers to MS2, "MS1 Scan" refers to
MS1.
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Xevo TQ-S ACQUITY, H-Class, or I-Class System tests

This section describes the tests required to verify the performance of the Xevo TQ-S ACQUITY
UPLC System with all ACQUITY types. Specifically it describes tests of the Xevo TQ-S
sensitivity and system reproducibility.

Samples required

NOTE: If these system tests have been completed successfully it is not
necessary to complete the Xevo TQ-S standalone sensitivity tests.
Table 9: Performance test sample
Test Sample
Gradient performance test Six compound mix (700005472-1)
ESI positive sensitivity and precision Six compound mix (700005472-1)
ESI negative sensitivity Six compound mix (700005472-1)
UniSpray sensitivity and precision (option) Six compound mix (700005472-1)
APCI sensitivity (option) Six compound mix (700005472-1)

TUV precision (option)

10 ng/pL sulfadimethoxine
(700002741)

PDA precision (option)

10 ng/pL sulfadimethoxine
(700002741)

ELS precision (option)

0.16 mg/mL caffeine
(700002848)

FLR precision (option)

5.0 pg/pL anthracene
(700003694)

Mobile phase preparation

CAUTION:

All solvents, including additives, must be of the highest chemical
purity; a minimum of LCMS grade is recommended.

Choice of solvent, particularly water, is of primary importance in
obtaining optimum performance. Failure to use high quality
solvents will result in signal suppression, high background noise
levels, and loss of sensitivity. An order of magnitude difference
may result from water quality alone before other sources of
system contamination/suppression are taken into account.

Deionized water from a well maintained in-house supply, for
example Milli-Q or Elga, is the preferred option. Bottled water may
be influenced by age and the material in which it is stored, as well
as the original level of contaminants.
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NOTE:

CAUTION:

NOTE:

See "Appendix D: Solvent quality check (LC/MS system test)” for a
procedure to check solvent quality, specifically the sulfadimethoxine
sodiation level.

Glassware must not be washed with detergents or washed with
other general glassware. The glassware must be rinsed with the
high purity solvents before use.

Ensure that you have carried out the procedures required to
prevent contamination, as detailed in Controlling Contamination

in Ultra Performance LC/MS and HPLC/MS Systems
(715001307).

Ammonia is supplied in the sample kit. If this is not available use
aqueous ammonia with a specific gravity of 0.88 to 0.89 (~30% w/w
ammonia).

PERFORMANCE TESTS
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Preparing the ACQUITY, H-Class, or I-Class System

NOTE: These tests require that the ACQUITY UPLC is fitted with a 10 uL sample
loop, 30 uL PEEK needle, and 100 uL metering syringe.
Table 10: ACQUITY lines
ACQUITY I-Class | ACQUITY I-Class
Solvent ACQUITY ACQUITY H-Class
(SM-FTN) (SM-FL)
Water + 0.01%
formic acid + SM-FTN: SM .

0.05% ammonia N/A N/A PURGE SM-FL: SM PURGE

solution
Add 100 ML formic QSM: A and C

acid and 500 pL
ammonia solution
to 1 L water

BSM: Al and A2

SM-FTN: SM PURGE
and Seal Wash

BSM: Al and A2

100% acetonitrile
+ 0.01% formic
acid

BSM: B1 and B2

QSM: Band D

BSM: B1 and B2

BSM: B1 and B2

. SM: Strong SM-FTN: Strong ) . SM-FTN: Strong
Ad.d 50 HL formic Wash needle Wash SM-FTN: SM Wash needle Wash
acid to 500 mL of
acetonitrile
90:10 BSM:
water/acetonitrile Seal Wash N/A BSM: Seal Wash N/A

+ 0.01% formic
acid

SM: Weak Wash

Place the lines in the relevant reservoir bottles as described in Table 10.

2. Click Control > Acquity UPLC System > System Start Up to open the System
Startup dialog box.

3. Prime each solvent line and wash line, using the settings shown in the appropriate
table.

NOTE: Characterize the system volume whenever there is a change to the

mobile phase, wash solvents, sample loop, needle, or any of the
syringes.

Preparing the diluent

1. Measure 500 mL of filtered LCMS-grade water, then transfer to a 500-mL reservoir
bottle.

WARNING: Formic acid is hazardous. Take appropriate precautions and
follow all Waters and customer health and safety procedures
when using it.

2. Pipette 50 pL of formic acid into the 500-mL reservoir bottle.

3. Pipette 250 pL of ammonia solution into the 500-mL reservoir bottle
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4. Cap the reservoir bottle and mix well.

5. Label the reservoir bottle as "Diluent".

Table 11: ACQUITY parameters table

Tabs Parameters
Prime Al
Prime A2
i Prime B1
Prime solvents ! Checked
(BSM) Prime B2
Prime seal wash
Duration of prime 5 minutes
Strong wash
Prime solvents Weak wash Checked
(SM) Sample syringe
Cycles 3
Characterize seal
Characterize needle and loop Checked
Optional:Characterize Volume volumes
Configuration:
(SM) d 10.0 pL
Loop
30 uL
Needle
Flow 0 mL/min
QSM Solvent A 100%
Solvent B 0%
CM Column Off
Equilibrate to method
SM Sample Off
Unchecked
Other Lamp On (Checked, only
when PDA/TUV/FLR
present)
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Table 12: H-Class parameters table
Tabs Parameters
A
B
Prime solvents C Checked
(QSM) D
Seal wash
Duration of prime 5 minutes
Prime solvents Wash solvent 60 sec
(SM) Purge solvent 20 cycles
Optional:Characterize Volume Characterize seal Unchecked
(SM)
Flow 0 mL/min
Solvent A 100%
QSM Solvent B 0%
Solvent C 0%
Equilibrate to method Solvent D 0%
CM Column Off
SM Sample Off
Unchecked
Other Lamp On (Chﬁch:/qliUcU]/lszRVhen
present)
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Table 13: I-Class parameters table

Tabs Parameters
Al
B1
Prime solvents A2 Checked
(BSM) B2
Seal wash
Duration of prime 5 minutes
Prime solvents/SM Wash solvent 60 sec
Purge solvent 20 cycles
Optional:Characterize Volume .
Characterize seal Unchecked
(SM)
Flow 0 mL/min
QSM Solvent A 100%
Solvent B 0%
CM Column Off
Equilibrate to method
SM Sample Off
Unchecked
(Checked, only
Other Lamp On when
PDA/TUV/FLR
present)

6. Place the ACQUITY UPLC outlet tubing into a suitable waste container.

7. Flush the system to waste using a 50:50 mixture of the mobile phase at 2 mL/min for

10 minutes.

8. Attach the inlet of the ACQUITY UPLC BEH Cig (2.1 x 50-mm, 1.7-pym) column

(186002350) and place it in the column heater.

9. Connect the outlet of the coulmn to the port marked LC on the Xevo TQ-S diverter

valve.

10. Place a 2-mL vial containing 1 mL of blank (diluent) into position 1:1 of the sample

manager.

11.Place a 2-mL vial containing 1 mL of gradient, sensitivity and precision test sample

into position 1:2 of the sample manager.

12. From the Inlet Method editor, click Acquity sampler > Plate Generator to open the

rack editor.

13. Continue to press the Previous Rack icon until ANSI-48Vial2mLHolder appears in

the Rack Name field.

14. Enter the parameters shown in Figure 56.
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Figure 56 - Rack generator settings for ANSI-48Vial2mLHolder

15. Click Rack > Save Current Rack, which saves the vial location format.

Creating the ACQUITY inlet method

The inlet method for the Xevo TQ-S ACQUITY system tests is included in the installation
project with the file name "Gradient". The settings are shown in the following tables.

Table 14: ACQUITY BSM inlet method parameters

Parameter Value
Run time 2.50 min
Pressure limit low 0 PSI
Pressure limit high 15000 PSI
Seal Wash 1 min
Solvent Al Water (+0.01% formic acid +0.05% ammonia)
Solvent B1 Acetonitrile (+0.01% formic acid)
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Table 15: ACQUITY BSM inlet gradient

Step (Tn':’ne) (m':_'/":in) %A | %B | Curve
1 Initial 0.800 90.0 | 10.0 | Initial
2 0.20 0.800 90.0 | 10.0 6
3 1.50 0.800 30.0 | 70.0 6
4 1.80 0.800 30.0 | 70.0 6
5 2.00 0.800 90.0 | 10.0 6
6 2.50 0.800 90.0 | 10.0 6
Table 16: ACQUITY SM parameters
Parameter Value
Run time 2.50 min
Sample loop option Full loop
Weak wash solvent 800 pL water: acetonitrile 90/10 (+0.01% formic acid)
Strong wash solvent 200 pL acetonitrile (+0.01% formic acid)
Loop offline Disable
Load ahead Disable
Column temperature 40.0 °C
Sample temperature 15.0 °C

Table 17: ACQUITY SM advanced parameters

Parameter Setting

Full loop overfill factor De-selected
Syringe draw rate De-selected
Needle placement (from bottom) De-selected
Air gaps De-selected
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Creating the H-Class inlet method

The inlet method for the Xevo TQ-S H-Class system tests is included in the installation project

with the file name "Gradient". The settings are shown in the following tables.

Table 18: H-Class QSM inlet method parameters

Parameter Value
Run time 2.50 min
Pressure limit low 0 PSI
Pressure limit high 15000 PSI
Seal Wash 1 min
Solvent A Water (+0.01% formic acid+0.05% ammonia)
Solvent B Acetonitrile (+0.01% formic acid)
Solvent C Water (+0.01% formic acid+0.05% ammonia)
Solvent D Acetonitrile (+0.01% formic acid)
Table 19: H-Class QSM inlet gradient
Step VL Aoy %A | %B | %C | %D | Curve
(min) (mL/min)
1 Initial 0.800 90.0 | 10.0 0.0 0.0 Initial
2 0.20 0.800 90.0 | 10.0 0.0 0.0 6
3 1.50 0.800 30.0 | 70.0 0.0 0.0 6
4 1.80 0.800 30.0 | 70.0 0.0 0.0 6
5 2.00 0.800 90.0 | 10.0 0.0 0.0 6
6 2.50 0.800 90.0 | 10.0 0.0 0.0 6

PERFORMANCE TESTS



715002461 REV. T COMPANY CONFIDENTIAL - FOR INTERNAL USE ONLY 71 oF 130

Table 20: H-Class FTN parameters

Parameter Value
Wash solvent Water (+0.01% formic acid+0.05% ammonia)
Pre-inject 0 sec
Post-inject 6 sec
Purge solvent Acetonitrile (+0.01% formic acid)
Load ahead De-selected
Loop offline De-selected
Column temperature 40.0 °C
Sample temperature 15.0 °C

Table 21: H-Class FTN advanced parameters

Parameter Setting

Syringe draw rate De-selected
Needle placement (from bottom) De-selected
Air gaps De-selected
No injection De-selected
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Creating the I-Class inlet method

The inlet method for the Xevo TQ-S I-Class system tests is included in the installation project
with the file name "Gradient". The settings are shown in the following tables.

Table 22: I-Class BSM inlet method parameters

Parameter Value
Run time 2.50 min
Pressure limit low 0 PSI
Pressure limit high 15000 PSI
Seal Wash 1 min
Gradient start At injection
Solvent Al Water (+0.01% formic acid +0.05% ammonia)
Solvent B1 Acetonitrile (+0.01% formic acid)

Table 23: I-Class BSM inlet gradient

Step (T'L“I’ne) (m':_'/":in) %A | %B | Curve
1 Initial 0.800 90.0 | 10.0 | Initial
2 0.20 0.800 90.0 | 10.0 | 6
3 1.50 0.800 300 700 6
4 1.80 0.800 300 700 6
5 2.00 0.800 90.0 | 10.0 | 6
6 2.50 0.800 90.0 | 10.0 | 6
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Table 24: I-Class FTN parameters

Parameter

Value

Wash solvent

Acetonitrile (+0.01% formic acid)

Pre-inject

0 sec

Post-inject

6 sec

Purge solvent

Water (+0.01% formic acid+0.05% ammonia)

Load ahead De-selected
Loop offline De-selected
Column temperature 40.0 °C
Sample temperature 15.0 °C

Table 25: I-Class FTN advanced parameters

Parameter Setting

Syringe draw rate De-selected
Needle placement (from bottom) De-selected
Air gaps De-selected
No injection De-selected
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Preparing sample for gradient, sensitivity and precision tests

To prepare the test sample, use Xevo TQ-S stock solution (700005472-1) from the Waters
Xevo TQ-S Sample Kit (700005472).

CAUTION: Do not use the stock solution if it has exceeded its expiry date.

Table 26: Xevo TQ-S stock solution components

Component Neutral monoisotopic mass
Acetominofen 2 ng/pL 151.07
Caffeine 2 ng/pL 194.09
Sulphadimethoxine 1 ng/pL 310.08
Verapamil 500 pg/uL 454.29
Chloramphenicol 500 pg/uL 322.00
ég zg%ﬁroxyprogesterone 330.23

Preparing the tuning solution

1.

2.
3.
4,

Add 1 mL of stock solution to a 100-mL volumetric flask.
Make up to 100 mL using diluent.

Stopper and invert the flask several times to fully mix.
Label the flask as "Tuning Solution".

Preparing sample for gradient, sensitivity, and precision tests

NouhkwNe

8.

Add 100 pL of tuning solution to a 2-mL vial.

Add 900 pL of diluent to the vial.

Cap and shake the vial to fully mix.

Label the vial as "Stock 1".

Add 100 pL of Stock 1 to a 2-mL vial.

Add 900 pL of diluent to the vial.

Cap and shake the vial to fully mix.

Label the vial as "Gradient, Sensitivity/Precision solution".

The target solution contains the component concentrations shown in Table 27.

Table 27: System test sample components

Component Concentration (pg/pL) Test
Acetominofen 0.2 Gradient
Caffeine 0.2 Gradient

Gradient/precision/ESI/UniSpray

Sulphadimethoxine 0.1 positive sensitivity

Verapamil 0.05 Gradient

Chloramphenicol 0.05 ESI negative sensitivity
17-a-hydroxyprogesterone 5 Precision/APCI positive sensitivity
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Tuning the Xevo TQ-S and running system tests

Before tuning the Xevo TQ-S and running system tests perform the following steps:
1. On the MS Tune page, click Setup > Inter-scan Setup.
2. Set the Interscan parameters to automatic.

3. Click the Advanced Tune Parameters tab and ensure the Enable Manual Controls
check box is deselected.

Gradient performance MS method

The MS method for the gradient performance test is included in the installation project with
the file name Gradient. The gradient performance test settings are shown in Figure 57.

Function:1 MRM EJ
Method Channels

|anization Mode ES+ v Compound Ham| Parent (miz) | Daughter (miz) [Au|  Dwell{s) | cone(v) | Collision(V) [PIC | Comments |
Acetominophen 152.0700 110.0600 /o028 40 16
Catfeine 1350800 138.0400 [jnozs 40 16
Sulfadimethoxine | 311.0800 156.0100 [jnozs 40 20
Verapami 4552800 165.0800 ooz 40 BES

Span 0.z

8]

]

oooo

=

Uss Ture Cons Valtage [
Use Tune Calision Energy [

Retention WWindow [Mirs]
Start 0
End 25

&Pcl Probe

PIC Sezan

[ add | [Deke | [Ceanl] [ Unde | [ Fedo | [FilDown]

-

Figure 57 - Gradient performance test MS method

Creating an ESI sensitivity and precision MS method using IntelliStart

NOTE: Once created, this method can also be used for the UniSpray system
sensitivity test.

Select the Xevo TQ-S window in the MS Console.

Place the instrument in Operate, with the API and collison gas flows turned on.

Set the ACQUITY UPLC to deliver 50:50 water/acetonitrile from A1:B1 at 0.8 mL/min.

Perform the following steps to set the initial ion probe position:

AW N

a. Set the initial horizontal position of the probe by setting the vernier screw on the
top of the source housing (X) to 6 on the vernier scale.

b. Set the initial vertical position of the probe by setting the collar on the top of the
probe (Z) to 7 on the vernier scale.

c. Turn the adjuster knob at the top of the probe to set the capillary position so that
approximately 0.5 mm is visible at the probe tip.
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Install a 30-mL bottle containing 10 mL of "Tuning Solution diluted" on fluidics

Ensure reservoir C, combined flow, is selected and the purge procedure has

Click IntelliStart and set the type of analysis to Unit Mass Resolution.

CAUTION: The instrument resolution and calibration procedures must have
been performed during the initial instrument setup section. If not,
perform these procedures using IntelliStart, ensuring that both

Select Sample Tune and Develop Method, ensuring that both ES+ and ES- are

5.
reservoir C.
6. Click Interactive Fluidics > Enable Control.
completed.
Repeat the purge procedure.
pass successfully.
10.
selected.
11. Click ﬁ
12.

Click Switch to Advanced Mode and set the parameters and file names as shown in
Figure 58.

IntelliStart Setup Parameters

.o 1
Intelli 10
)
Sample Tune and Develop Method | q I
—Comp d Details
Compound Name Molecular Mass/Formula Adduct A+  Adduct B+ Adduct A- Adduct B-
Sulfadimethoxine 310.08 TM+HT+ % hd b b
Chloramphenicol 322.00 v ¥ |[M-H]- (¥ v
[F [ v ~ “
[F [ v ~ “
™ Multiply Charged Parents (7))
—Method Details
(¢ Create Mew Sample Tune 1 Load Existing Sample Tune
Sample Tune Name: ‘System | | ™ Invoke Manual Dptimisation
[ Develop SIR method: -+ | [T Emport To LC/MS System Check
M Develop MRM method: ESI_Sens_Tests_235epl0 [ Append to existing methods
Save Report As: [ES1_Sens_Tests_235ep10 | - | [¥ Print Report
r—Optimization Ranges Daughter ion settings
Number of MRM transitions per compound: |1 hd
Cone Yoltage: ‘Default {2 - 100) j ¥ > B 9
o Lowest Fragment Lon Mass: 40.0 Da
Collision Energy: |Default {2 - 80) »| ev
| Exclude Loszes...
—Fluidics
Flow Path: Combined - A Sample Reservoir: [C - Sample Flow Rate:
Help ‘ Switch ta basic mode | Start | Save ‘ Cancel ‘

Figure 58 - IntelliStart method development ESI system tests

CAUTION: The molecular mass values entered must be the neutral
monoisotopic masses, not [M+H]*m/z values.

13. Click Start to begin the IntelliStart optimization.
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14.

15.

16.
17.
18.
19.

NOTE: A green check mark appears on the icon when the procedure has
completed successfully.

IntelliStart automatically determines an MRM transition for
sulfadimethoxine and chloramphenicol and optimizes the MS/MS
parameters to create an MS method file.

From the MassLynx sample list page, open the MS method editor and browse to the
ESI_SENS_DDMMMYY.exp file created by IntelliStart.

NOTE: IntelliStart may save the MS method outside of the current project, for
example in the default, System QC or any other project that has been
previously accessed through IntelliStart.

Ensure the method contains two channels:

e Sulfadimethoxine in ESI positive (nominal mass 311 > 156)
e Chloramphenicol in ESI negative (nominal mass 321 > 152)
Set the retention end time to 2.5 minutes.

Set the dwell times to 0.025 s.

Save the method using the same file name.

On the Cycle Time Warning dialog box, click Save as is.

NOTE: The negative ion channel will be deleted shortly.

Cycle Time Warning

The dwell times chozen result in a cycle time belaw the
"_-. recommended 80 milizeconds for ion mode switching.

Should the dwell times be automatically updated?

[ Save az iz l [ |Jpdate and zawve ] [ Cancel zave

Figure 59 - Cycle time warning
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Creating an ESI positive sensitivity and precision MS method

1. From the sample list page, open the MS method editor, and browse to the
ESI_SENS_DDMmMYY.exp file created by IntelliStart.

2. Delete the negative ion chloramphenicol channel and save the method as
ESI_POS_System_DDMMMYY.exp.

Function;:1 MRM EJ
Method Chanels

lanization Made ES+ |Com|)oun(l Nam| Parent {miz} | Daughter (m/z) |Au| Dwell (s) | Cone {V} |Collision (V| PIC | Comments ‘

1 sulfadimetaxine | 3111757 156.0418 []002s 33 13 [ |intelistart Generated

Span 1]

Usze Tune Cone Yoltage [F
Usze Tune Colision Energy il

Retention ‘Window [Ming]
Start i]
End 25

APol Probe

PIC Scan

[ add | [ oeete | [clewan] [ undo | [ Reso | [FilDown]

[ oK ] [ Cancel

Figure 60 - Example MS method created for system precision/ESI positive sensitivity

Optimizing the capillary/impactor voltage and probe position

NOTE: The optimum probe positions are different for ESI positive, ESI negative,
UniSpray positive, and APCI positive. The probe position must be
optimized immediately before running the sensitivity acquisitions and
must be re-optimized for each sensitivity specification.

From the MS console, click Xevo TQ-S Detector > Manual Optimization.
Open the System.ipr tune file.

Monitor the 311 > 156 MRM transition and ensure that the cone voltage and collision
energy values match those in the MS method created by IntelliStart.

4. Set the desolvation gas flow to 1000 L/Hr, and the desolvation temperature to
600 °C.

5. Select vial C, set the flow rate to 20 pL/min combined flow and start the syringe
pump.

6. Optimize the capillary (or impactor) voltage by entering the required value, and check
for the intensity rising or falling, for an increasing or decreasing signal respectively.

NOTE: Right-click on the signal plot and click Plot properties to set the time
window. Set the time window to 1 min to make optimization easier.
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7. Optimize the probe position for maximum intensity.

8. Optimize the capillary length for maximum intensity.

9. Perform the following steps to minimize any thermal ionization:
a. Set the capillary voltage to zero.

b. Any residual signal observed from thermal ionization must be <10% of the
optimized signal intensity. If not, move the ESI probe position away from the
sample cone to achieve this.

c. If adjustment was required, re-optimize the capillary voltage in the new probe
position.

10. Stop the syringe pump.

11. Click Save in the Manual Optimization IntelliStart window and save the tune file as
SYSTEM.ipr.

A ACQUITY UPLC Console (Local) - [Xevo TQ-S MS Detector Manual Optimization] BEE
1 ACQUITY UPLE System c o
onirol  Configwe  Maintsin  Troubleshact  Hel
= By S MEeEe “ " Caszy e
) Sample Manager
4 Column Data Type [MRM - IonMode: ES+
=) ¥eva TG-S MS Datector =
L:‘E“‘Sl‘ﬂg T Parent (Da) | Daughter (.. Cone (¥} Collision (¥) | TonMo... Positive Negative Settings )
anual Optimization 5 o D
M5 Display 1|31 158 30 25 5+ j Capillary kv |:|kv DesnlvatlnnIemD“E
" 311 156 30 25 ES+ A
Interactive Fluidics 2 7
Plats 3| [an 156 a0 25 s+ || Corona |:|kv |:|kv Desolvation Gas  [L1000 |L/Hr ﬁ
Maintenance Counters - 150
an 4|31 156 30 25 es+ | Repefler [0 |kv[1 70 k¥ Cone Gas 50 Jushe —
Nebuliser Gas | |Bar a
Tune Fluidics Infusing - 10.17 mins.

g

»oile

= s| o3| Fuidics 20uL/min
S =] _Seve | Feset | ﬁl ﬂ Ll LC Flow Rate 0.800 uL/min

1: HEVO-TQS#AIphaS 311x156, MAM, ES+
105000.0—

o

&

Court
7
5

Q System Status

(&

g;

®

Figure 61 - Manual optimization of the capillary voltage and probe position
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Creating an ESI negative sensitivity and precision MS method

1. From the MassLynx sample list page, open the MS method editor and browse to the
ESI_SENS_DDMMMYY.exp file created by IntelliStart.

2. Delete the positive ion sulfadimethoxine channel and save the method as
ESI_NEG_System_DDMMMYY.

Function:1 MRM E|
Method Channels

lonization Mode |ES- | Compound am| _Parent (miz}) | Daughter (mizj [Au|  Dwell{st |  Cone v} | Cellision (V) |PIC | Comments |

1 (Chloramphenicol (3210319 151 9596 [ o023 28 16 [ |intefiztart Generated

Span 0

Usze Tune Cone Voltage [l
Usze Tune Collision Energy O

Retention ‘window [Ming]
Start a
End 25

APl Probe

FIC Scan

[ add ] [ peete | [cCeardt] [ Undo | [ Fedo | [Fil Down]

Figure 62 - Example MS method created for system precision/ESI negative sensitivity

Creating a sample list

1. Open the sample list as WAAXXX_DDMMMYY.spl
(where ddmmmyy = date, and XXX is the serial number of the instrument).

2. From the MS inlet editor, open the Gradient method.

3. Click & to load the initial conditions to the ACQUITY UPLC system (90:10 A1:B1 at
0.8 mL/min).

4. Equilibrate the column until the BSM system pressure is stable.

NOTE: Expect a Delta PSI value of less than 50 psi once the system has
equilibrated.
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File Name File Text MS File MS Tune File i’SampIe Type]lnlet File‘ Inject \/olume;l:onc A} Inlet Prerun
1 |MS1_MassScaleResolution_1 MS1 Mass scale and resolution setup MS1_MassScaleResolution Instrument_Setup 0.000
B> | 0,000
TMSZ_MassScaIeResofutionJ MS2 Mass scale and resolution setup MS2_MassScaleResolution Instrument_Setup 0.000
N 0,000
| 5 |MS1_HighMassVeriication_1 MS1 High mass resolution verification MS1_HighMassVerification MS1_HMVerification 0.000
6 | 0,000
| MS2_HighMassVerification_1 MS2 High mass resolution verification MS2_HighMassVerification MS52_HMVerification 0.000
e | — 0,000
9 |Column_Conditioning 1 Blank Gradient SYSTEM Blank Gradient 1:8.1 10.000 Forward Gradient Smin equil
0 | Column_Conditioning 2 Blank Gradient SYSTEM Blank Gradient 1:8.1 10.000
[ 11 |Gradient 1 Gradient Gradient SYSTEM Standard |l Gradient 182 10.000
12 |Gradient 2 Gradient Gradient SYSTEM Standard | Gradient 1.8.2 10.000
[ 13 |Gradient 3 Gradient Gradient SYSTEM Standard |l Gradient 182 10.000
14 0.000
15 |ESI_Positive_Sensitivity 1 Sulfadimethoxine 1 pg on column ESI_POS_SYSTEM_DDMMYY $STEM Standard Gradient 1:8.2 10.000
ﬁiESI_Pn:wl]ve_Sen:ilivity 2 Sulfadimethoxine 1 pg on column ESI_POS_SYSTEM_DDMMYY @STEM Standard Gradient 1:8.2 10.000
17 |ESI_Positive_Sensitivity 3 Sulfadimethoxine 1 pg on column ESI_POS_SYSTEM_DDMMYY @STEM Standard Gradient 1:8.2 10.000
18 [ESI_Positive_Sensitivity 4 Sultadimethosine 1 pg on colurn ES|_POS_SYSTEM_DDMMYY fYSTEM Standard [l Gradient 112 10,000
19 |ESI_Positive_Sensitivity 5 Sulfadimethoxine 1 pg on column ESI_POS_SYSTEM_DDMMYY @STEM Standard Gradient 1:8.2 10.000
7207ESI_Pos!lwe_Sensmvity ] Sulfadimethoxine 1 pg on column ESI_POS_SYSTEM_DDMMYY @STEM Standard Gradient 1:8.2 10.000
[21 ] 0,000
22 |ESI_Negative_Sensitivity 1 Chloramphenicol 0.5 pg on column ESI_NEG_SYSTEM_DDMMYY SSTEM Standard [ Gradient 182 10.000
| 23 |ESI_Negative_Sensitivity 2 Chloramphenicol 0.5 pg on column ESI_NEG_SYSTEM_DDMMYY SSTEM Standard [ Gradient 182 10.000
ZTESI_Negative_Sensitivily 3 Chloramphenicol 0.5 pg on column ESI_NEG_SYSTEM_DDMMYY QSTEM Standard Gradient 1:8.2 10.000
25 |ESI_Negative_Sensitivity 4 Chloramphenicol 0.5 pg on column ESI_NEG_SYSTEM_DDMMYY $STEM Standard Gradient 1:8.2 10.000
| 26 [ESI_Negative_Sensiivity § Chioramphenicol 0.5 pg on column ESI_NEG_SYSTEM_DDMMYY YSTEM Standard [l Gradient 112 10,000
27 |ESI_Negative_Sensitivity 6 Chlaramphenicol 0.5 pg on column ESI_NEG_SYSTEM_DDMMYY @STEM Standard Gradient 1:8.2 10.000
28 | 0,000
29  |ESI_Positive_Sensitivity_Standalone_1 1 pg/ul Reserpine Fluidics Injections (standalone) ESI_POS_Sensitivity_ DDMMYY Sensitivity_Tests 0.000
EN — 0.000
31 |ESI_Negative_Sensitivity_Standalone_1 0.5 pa/ul Chloramphenicol Fluidics Injections (standalone)  ESI_NEG_Sensitivity_DDMMYY Sensitivity_Tests 0.000
s | 0,000
33 |Scanwave_Positive_1 100 fmol/ul Glu-Fibrinopeptide B Daughter Scan Scanwave_P0S_Daughter Scanwave 0.000
E Scanwave_Positive_2 100 fmol/ul Glu-Fibrinopeptide B Scan\wave Daughter Scan Scanwave_P0S_SWDaughter Scanwave 0.000
35 | 0,000
36 | Scanwave_Negative_1 100 fmol/ul Glu-Fibrinopeptide B Daughter Scan Scanwave_NEG_Daughter Scanwave 0.000
TScanwave_Negative_Z 100 fmol/ul Glu-Fibrinopeptide B ScanwWave Daughter Scan Scanwave_NEG_SWDaughter Scanwave : 0.000
38 0.000

Figure 63 - WAAXXX_DDMMMYY.spl sample list

Gradient performance test

NOTE:

Specification - the standard deviation of the retention times for each
sample peak must be £0.047 minutes.

Use the optimum probe position determined for the positive ion
sensitivity specification for the gradient performance test.

Click OK to perform the analysis.

. Click Acquire Sample Data only.

retention times for all four components over the three replicate injections:

a.
b.

C.

Click the TargetLynx tab at the side of the sample list.

Highlight the three gradient sample lines in the sample list.

. Highlight the gradient test injections samples (rows 9 to 13) then click Run > Start.

. Perform the following procedure to calculate the standard deviation of the peak

Click Process samples from the side menu and select Gradient_RT method.
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Create Targetl ynx Dataset rz|
C:hMazslpneievo TH-S - Acquity UPLC Installation Project. PRO
Operations Cluantify
From Sample To Sample
[] Update Method Times Method: GRADIENT AT E]

|:| Update lon R atios
|ntegrate Samplez
Calibrate Standards

Curve:

Printing FReport Farmat

[uantify Samples File:

[] Blank Subtract

[] Print Quantify Reports LIM5 Export
[]E=port Results to LIMS File:

[ ok, ] [ Cancel

Figure 64 - Gradient_RT method dialog

d. TargetLynx will smooth and determine the retention times of the sample peaks.

e. Print the TargetLynx report. The report contains the retention times of all the
peaks for each of the compounds.

f.  Verify that the compounds have eluted from the ACQUITY UPLC system in the
following order:

e Acetominophen

e Sulfadimethoxine
e Caffeine

e Verapamil
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Chromatogram, - [Gradient 2] |
File Edit Display Process Tools “Window Help - a

x
| A | e E dy B e A b QAE:"‘E Qr Oy QF | Tic 4« o 52
Gradient
Gradient 2 MRM of 4 Channels ES+
146 455.29 > 165.09 (Verapamil)
100 4 9586
3=
0T
025 050 075 100 125 150 175 200 225 240
Gradient 2 MRM of 4 Channels ES+
0.41 311.08 = 156.01 (Sulfadimethoxing)
0o 7.08e6
0 L L I I B L L I L L L L L IR ]
025 050 075 100 125 150 175 200 225 250
Gradient 2 MRM of 4 Channels ES+
051 195.09 > 1306.04 (Caffeing)
1004 14366
3.2_
. 017 DE4 ngg 1.29
025 050 075 100 125 150 175 200 225 250
Gradient 2 MRM of 4 Channels ES+
03 152.07 » 110.06 (Acetominophen)
1004 5.23e6
m ]
017
0= T T | IITIE

025 050 075 100 125 150 175 200 205 250

Toggle opening of new window For process results onjoff

Figure 65 - Example gradient performance chromatogram

NOTE: Peak heights are for indication only.

g. Use the Windows scientific calculator to calculate standard deviation of the
retention times for each compound.

NOTE: Refer to "Appendix B: Using the Windows statistical calculator” for
instructions on how to use the windows scientific calculator.

h. Record the standard deviation values of the retention times for each of the
compound sets in the Xevo TQ-S ACQUITY UPLC System Installation Checklist
(715002460).

NOTE: The peak retention times over each component over three replicate
injections have a standard deviation of <0.047 minutes
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ESI positive ion sensitivity and precision

NOTE: Follow the same procedure for the UniSpray system sensitivity and
precision test, adding a set of six UniSpray sample injections to the
sample list.

For a 10 pL loop injection of 0.1 pg/pL sulfadimethoxine, ensure the following conditions are
met:

e The signal-to-noise ratio of the sample peaks (RMS, ignoring zeroes and with no
extra processing) is >3000:1

e The average peak area for the six replicate injections is 260,000
e The peak areas over six replicate injections have a %RSD <3.0%

e The peak retention times over six replicate injections have a standard deviation of
<0.047 minutes

1. From the MS Tune page, open Instrument Threshold Settings and enable SIR/MRM
Chromatogram spike removal.

2. From the MS inlet editor, open the Gradient method.

3. Click & to load the initial conditions to the ACQUITY UPLC system (90:10 A1:B1 at
0.8 mL/min).

4. Equilibrate the column until the BSM system pressure is stable.

5. In the sample list, select the seven ESI_Positive_Sensitivity samples (lines 15 to 21 in
the sample list).

6. Click Run > Start.

When the run has finished inspect the chromatogram and determine the retention time
of the sulfadimethoxine peak and the noise range that will be used for calculation the
signal to noise.
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® Chromatogram - [ESI|_Positive_Sensitivity 1] !Hu
Fie Edit Display Process Tools Window Help mEET
F AR @RLB LALEQ@ABRD QA ™+ + R

Sulfadimethoxine 1 pg on column

ESI_Positive_Sensitivity 1 MREM of 1 Channel ES+
SN RMS=3946.18 TIC (sulfadimetoxine)
1007 . . 66486
041 Sulfadimethoxine 1py en column
E8I_Postive_Sensitiity 1 MRM of 1 Chiannel ES+
1001 024 TIC faulfad metosine)
015
il
0p4
il o
023
0000 03
. 0m 028 0%
o3 o || g 992 mgws L P
ooz om| 03
00 08 ik} 0,354
" ool 33
- aw o1 029
013
. i ;" H T w‘l .
B il
il ‘
I ‘I N ‘ \|| ” MIIHN|

005 0o 015 220 035 03 0%

0 R B A e R LAl A L S A R L AR e AR Sa s AL REA ns paes Laa s aan i LU
a0

Figure 66 - Example of positive ion sensitivity test injection chromatogram

8. Choose a noise range covering 0.15 min from before the peak.
NOTE: Use noise that is flat, and free from any large noise spikes.

9. Open the TargetLynx method, and enter the noise window start and noise window end
parameters using the times determined in step 8.

T €:WMasslLynx\Xevo TQ-5 - Acquity UPLC Installation Project. pro\MethDBAESI_POSITIVE.mdb - Targetl ynx Method Editor

File Edit Update Wew Compound Help

NS HES %R E

Compound List £l Rl E %%
i = = Sarmple Flagging Properies Walug |
Cornpound Marme Sulfadimethoxine
[FCalibration Curve Settings
[EISignal To Moise Parameters
Propagate Signal To Noise Parameters? YES
Signal-to-noise method R3S
Dloise calcylation factor
Noise window start {min) 0. 2200} | Signal-to-noise calcdlation method
Moise window end (min 0.3700 .
Measure peak signal level frarm Peak Baseline
Detection Limit Factar 3.0000
Cluantitation Lirnit Factar 8.0000
Flag Minimum Signal/Moise Ratio 0.00
4 | ;H
Ready UM

Figure 67 - Method editor noise parameters
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10. With the ESI_Pos TargetLynx method open, right-click and drag across the

sulfadimethoxine peak in the chromatogram.

NOTE:

The predicated retention time parameter is automatically entered.

T €:WMasslLynx\Xevo TQ-5 - Acquity UPLC Installation Project. pro\MethDBAESI_POSITIVE.mdb - Targetl ynx Method Editor

File Edit Update Wew Compound Help

<

Compound List

Za

O H S G- |, a3

B @
N A =k )

Cornpound Properties
Cornpound Marme

Acquisition Function Number
Quantification Trace

Locate Peak Using

Walug
Sulfadimethoxine

1
TIC

Retention Tire

|=eieiy= g - )y a1

Fredicted Retention Tirne
fal P v A -

T

el nie =]

Relative Retention Tirme Reference

Responge Uses
Response Type

MNone

Area
External (absolute - no internal standards)

Ready UM

Figure 68 - Method editor retention parameters
11. Save the TargetLynx method.

12. Highlight the six samples in the sample list and process using the TargetLynx method
ESI_Positive.

Create Targetl ynx Dataset &l

C:hMasslynd<evo TH-5 - Acquity UPLC Installation Project. PRO

Operations [uantify

From 5ample To Sample
[ ] Update Method Times Method: [ESI_POSITIVE E
[ ] Update lon Fatios

Curve:

Integrate Samples

W i e
Caliorate Standards Frinting Beport Farmat

Quantify 5 amples File:

[ Blark Subtract

[ Print Quantify Reports LIMS Export
[] Expart Results to LIMS File:

0k l ’ Cancel

Figure 69 - Processing the ESI positive chromatograms to determine signal-to-noise

13. Open the TargetLynx report and click File > Apply Layout.

14. Select the Sensitivity.qlt file from the methDB folder located inside the installation
project.
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15. The resulting TargetLynx report contains the signal-to-noise measurements for the six

chromatograms.

16. Save the report with an appropriate name.

17.Print the report.

NOTE:
(illustrated below).

The report displayed on-screen will differ from the hardcopy report

Quantify Compound Report  MassLynx MassLynx SCN725 - Build 307

Dataset: Untitled
Last Altered:  Friday, Navember 12, 2010 12:16:57 GMT Standard Time
Printed: Friday, November 12, 2010 12:17:08 GMT Standard Time

Method: C:\Masslynx Data'WAA 028 Xevo TQ-S Installation:Xevo TQ-S - Acquity UPLC Installation Project.proiMethDB'ESI_PC

Calibration: 12 Nov 2010 12:16:57

Sample Name: ESI_Positive_Sensitivity 1
ESl Positive Sersitivity 1 MRM of 1 channel ES+

Sulfadimethoxine 1 pg on column TC
Sulfadimethaxdne 8.257 «+005

100

0.4
142532 19
%
2.18 .
0 P | T T T T T T T min
080 1.00 180 200

Sample Name: ESI_Positive_Sensitivity 3

ES| Positive Sersitivity 3 MRM of 1 channel ES+
Sulfadimethaxine 1 pg on column nc

Sulfadimeth oxine 8.223e+005
100 0.41
142329.56
%
2.18
0 min
0.80 1.00 1.80 2.00

Sample Name: ESI_Positive_Sensitivity 5
ESl Positive Sersitivity § MRM of 1 channel ES+
Sulfadimethaxine 1 pg on column

Sulfadimethaxdine 8.161 4006

Sample Name: ESI_Positive_Sensitivity 2
ES| Pesitive Sereitivity 2 MRM of 1 channel ES+

Sulfadimethoxine 1 pg on column TIC
Sulfadimethoxine S 00e+005

100

0
144323.84
%
2.18 4
0 B2 | T T T T T T T min
080 1.00 180 200

Sample Name: ESI_Positive_Sensitivity 4

ES| Pesitive Sersitivity 4 MRM of 1 channel ES+
Sulfadimethoxine 1 pg on column TIC

Sulfadimethoxine 8.115e+005
100
o4
144906 39
%
2.18
min
0.80 1.00 1.80 2.00

Sample Name: ESI_Positive_Sensitivity 6

ES| Pesitive Sersitivity 6 MRM of 1 channel ES+
Sulfadimethoxine 1 pg on column

Sulfadimethoxine 8320e+005
10d 0.4 A0 0.41
14321520 145474.20
% %
218 . 247 .
L e e L e i e el 1)) O T T T T T T T T T T T T T min
1.00 1.80 200 0.80 1.00 1.80 200
Name Sample Text Acq.Date Ac].Time SN Area

1 ESI_Pesitive_Sersitivity 1 Sulfadimethoxine 1 pg on column 26-0ct10 17:41:26 091 143533
2 ESI_Positive_Sersitivity 2 Sulfadimethoxine 1 pg on column 26-0ct10 17:45.00 3456 1494329
3 ESI_Positive_Sensitivity 3 Sulfadimethoxine 1 pg on column 26-0ct 10 17:43:33 318 142820
4 ESI_Positive_Sersitivity 4 Sulfadimethaxine 1 pg on column 26-0ct10 17:52:06 3546 14449065
5 ESI_Positive_Sensitivity 5 Sulfadimethoxine 1 pg on column 26-0ct 10 17:665:39 2403 143215
(=2 ESI_Positive_Sersitivity 6 Sulfadimethaxine 1 pg on column 26-0ct 10 178911 3779 195474

Figure 70 - Hardcopy TargetLynx report showing calculated signal-to-noise values
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18. Calculate the average signal-to-noise for the six injections.

19. Record the result in the Xevo TQ-S ACQUITY UPLC System Installation Checklist
(715002460).

NOTE: The expected average signal-to-noise ratio is >3000:1.

The expected peak area is >60,000.

20. Process the all six injections using the TargetLynx method ESI_Positive_Area.
21. Apply the report Layout Reproducibility.

22.The TargetLynx report shows the areas for each of the smoothed peaks, calculate the
%RSD of the injections areas.

23. Calculate the peak areas over six replicate injections.
NOTE: The expected %RSD is £3.0%.
24. Calculate the peak retention times over six replicate injections.

NOTE: The expected standard deviation is <£0.047 minutes.

Poor solvents can cause the baseline of the chromatogram to be very
uneven, this makes it difficult for TargetLynx to integrate the peaks well.
It is acceptable to manually modify peak integration if automatic
integration has given poor results.
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Optimize the capillary voltage and probe position ESI negative

HwnN =

NOTE: The optimum capillary and probe positions are different for ESI positive,
ESI negative and APCI positive. Optimize the probe position immediately
before running the sensitivity acquisitions, and re-optimize it for each
sensitivity specification.

Click Manual Optimization in the MS console.

Open the Tune file System.exp.

Set the 321 > 152 MRM transition to be monitored.

Set the desolvation gas flow to 1000 L/Hr, and the desolvation temperature to
500 °C.

Type in the required value to optimize the capillary voltage, and check for the baseline
rising or falling, for an increasing or decreasing signal respectively.

Optimize the probe position for maximum intensity.

Optimize the capillary length for maximum intensity

Perform the following steps to minimize any thermal ionization:
a. Set the capillary voltage to zero.

b. Ensure any residual signal observed from thermal ionization is <10% of the
optimized signal intensity.

c. To reduce the residual signal, move the ESI probe position away from the sample
cone.

d. If adjustment was required, re-optimize the capillary voltage in the new probe
position.

Click Save in the Manual Optimization IntelliStart window and save the tune file as
System.exp.ipr.

A ACQUITY UPLC Con
= ACQUITY UPLE Syst
! Binary

Samp
I Data Type [iRM - IonMode:  £5-
9
. Parent (Da) | Daughter (.. | Cone (Y) | Collision (¥) | lonMo.. Positive Negative Settings
[Claa o e 10 &5l coptory [ kw70 Jv pesoivation remp [T ¢
5 [¥ 32108 15196 28 16 5 =l
e e 50 &5 f5r || Corona [ Jw [ kv pesolvation Gas 1020 Ju/ne R
E B
4| a1 156 30 25 Es+ || Repeller [0 Jk¢ [0 |k¥ cone Gas (= Jume —
Nebuliser Gas [ |Bar Ea
Tune Fluidics Infusing - 6.73 mins
. Operae
| | Fuidics 20 ul/min
= e o [ [ e

2 ¥EVO-TQS#AIpha3 321 035151 96, MRM, ES-
210000

i 1557045 Count a1 23/03/2010 3.00 AM

@ svstemStatus

Xevo T0-5 Ms Detector:
LE/MS System Check has
not been performed

Figure 71 - Manual optimization of the capillary voltage and probe position
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ESI negative ion sensitivity and precision

For a 10 pL loop injection of 0.05 pg/uL chloramphenicol, ensure the following conditions are
met:

e The signal-to-noise ratio of the sample peaks (RMS, ignoring zeroes and with no
extra processing) is >400:1

e The average peak area for the six replicate injections is 21000

1. In the sample list select the six ESI_Negative_Sensitivity samples (lines 22 to 27 in
the sample list).

2. Click Run > Start.

Process the acquired data in the same way the positive ion data were processed using
TargetLynx. Use the TargetLynx Methods and layouts shown below:

Table 28: TargetLynx processing methods

Specification Method Layout
Signal-to-noise ESI_NEGATIVE.mdb SENSITIVITY.qlt
Reproducibility ESI_NEGATIVE_AREA.mdb REPRODUCIBILITY.qlt

NOTE: The noise range and retention time parameters must be defined in the

TargetLynx methods.

™ Chromatogram - [Six_Mix_Neg 03] g@g‘
Fi\e Edit Display Process Tools ‘Window Help - X
A @B DB kAL @ABFRD QU | m+
0.05pglpl Chloramphenicol

S Wi Meg_03 MRM of 1 Channel ES-
SN RMS=2605.13 TIC (Chlaramphenical)
100 4 4de5

b.05paiul Chloramphenicol

Six_Mix_MNea_03 MRM of 1 Channel ES-
_ 073 TIC (Chloramphenical)
100 1.26e!

0 07z g
0
. 072 076 g7 0%
78
s T NS

M T

I
0EE 068 o7o 72 074 076 078 na0

Figure 72 - Example negative ion chromatogram
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4. Calculate the average signal-to-noise for the six injections.

Record the result in the Xevo TQ-S ACQUITY UPLC System Installation Checklist
(715002460).

NOTE: The expected average signal-to-noise ratio is >400:1.

6. Process the all six injections using the TargetLynx method ESI_Negative_Area.

Apply the report Layout Reproducibility.
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Creating an APCI positive sensitivity and precision MS method using IntelliStart
CAUTION: Perform this procedure after completing the ESI specifications.

1. From the MS Tune page, open Instrument Threshold Settings and enable SIR/MRM
Chromatogram spike removal.

2. Place the instrument in Standby, with the API gas switched off.
Remove the ESI probe and fit the APCI probe and corona pin.
4. When prompted, select the APCI Source check box, and click OK.

New Source detected... E

Select ionisation mode:
* APC Source

" Leave Source Type unchanged

Ok, | Cancel

Figure 73 - New source dialog

Click the Ion Mode APcI+ tab on the Tune page.

Select the Xevo TQ-S window in the MS Console.

Place the instrument in Operate, with the API and collison gas flows turned on.

Set the ACQUITY UPLC to deliver 50:50 water/acetonitrile from A1:B1 at 0.8 mL/min.
Perform the following steps to set the initial ion probe position:

© © N O U

a. Set the initial horizontal position of the probe by setting the vernier screw on the
top of the source housing (X) to 5 on the vernier scale.

b. Set the initial vertical position of the probe by setting the collar on the top of the
probe (Z) to 7 on the vernier scale.

10. Click Interactive Fluidics > Enable Control.
11.Ensure parameters are set as follows:
e Reservoir C
e Flow Combined
12.Ensure the purge procedure is completed.
13. Click IntelliStart and set the type of analysis to Unit Mass Resolution.
CAUTION: The instrument resolution and calibration procedures must have
been performed during the initial instrument setup section. If not,

perform these procedures using IntelliStart, ensuring that both
pass successfully.

14.Click Sample Tune and Develop Method and ensure that APCI+ is selected.
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15. Click @
16. Click Switch to Advanced Mode and set the parameters as shown in Figure 74.

[ T —
Intelli o

Sample Tune and Develop Method | 4k
—C: d Details
Compound Name Molecular Mass/Formula Adduct A+ | Adduct B+ | Adduct A- Adduct B-
¥V |Hydroxyprogesterone 330.28 M+H1+ x| ]| | =l
r d| d| =l =l
r d| d| =l =l
r d| d| d| d|
[ Multiply Charged Parents (7]}

—Method Details
{* Create New Sample Tune ( Load Existing Sample Tune

Sample Tune Name: |5Y5t9’“—"“’ﬂ | = | I Invoke Manual Optimisation
™ Develop SIR method: - | I Export To LC/MS System Check
¥ Develop MRM method: APCI_Sens_Test_235epl0 - | I Append to existing methods
Save Report As: |ﬁPEILSEﬂ§_TESt_23SEPIU | .. | M Print Report
r—Optimization Ranges Daughter ion settings
of MRM transitions per compound: |1 hd
Cone Yoltage: |Defau|t (2 - 100} j ¥ v H L2

Lowest Fragment Ion Mass: Da
Collision Energy: |Default (2 - 80) | e¥
| Exclude Losses. . |
—Fluidics

Flow Path: “omhined - A Sample Reservoir:  |C - Sample Flow Rate:

Help | Switch to basic mode ‘ Stark | Save | Cancel |

Figure 74 - IntelliStart method development for APCI tests

CAUTION: The lowest fragment mass must be set to 100.0 Da to ensure that
the correct fragment is selected by IntelliStart

17.Click Start to begin the IntelliStart optimization, and ensure that the procedure
completes successfully.

18. Open the MS Method Editor and browse to the APCI_Sens_Test_ DDMMY.exp file
created by IntelliStart.
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19. Set the 331.23 > 109.7 transition for 17-a-hydroxyprogesterone in the ESI positive.
20. Set the analysis end time to 2.5 minutes.

21. Set the dwell times to 0.025 s.

22.Save the method file.

Function: 1 MRM @

tethod Channels
lonization Mode |AP|+ w | | Compound Naml Parent {m/z} | Daughter {m/z} |Au| Dwiell (s) | Cone (V) | Collision (V) | PIC | Comments |
1 Hydrocyprogester [331.2451 1091370 |:| 0023 35 28 |:| InteliStart Generated
InkelliStark Generate
Use Tune Cone Yaltage [F
Use Tune Collision Energy [F]
Fietention ‘window [Mins]
APcl Probe
Usze Tune Page Settings
Probe Temp
FIC Scan
[ ] [Cadd ) [eete | [cemat] [(Und | [(Aede | [FilDown]
[ 114 ] [ Cancel

Figure 75 - Example APCI positive sensitivity method
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Optimizing the corona current, cone gas, and probe position APCI positive

A

10.
11.

NOTE: The optimum capillary and probe positions are different for ESI positive,
ESI negative, and APCI positive. The probe position must be optimized
immediately before running the sensitivity acquisitions, and must be
re-optimized for each sensitivity specification.

From the MS console, click Xevo TQ-S Detector > Manual Optimization.

Open the APCI_Sens_Test. DDMMYY.exp tune file.

Monitor the 331.23 > 109.7 MRM transition.

Set the probe temperature to 600 °C and the desolvation gas flow to 1000 L/Hr.

Optimize the corona current by entering the required value, and check for the baseline
rising or falling, for an increasing or decreasing signal respectively.

Optimize the nebulizer pressure for maximum intensity.
NOTE: The typical nebulizer pressure optimum is approximately 4 bar.

Optimize the probe position for maximum intensity.
Optimize the capillary length for maximum intensity.
Optimize the capillary length for maximum intensity.
Optimize the cone gas for maximum intensity.

Click Save in the Manual Optimization IntelliStart window and save the tune file as
System_APCL.ipr.

A ACQUITY UPLC Console {Local) - [Xevo TQ-S MS Detector Manual Optimization] o x|
= ACQUITY UPLE Spstem
I Binary Solvent Manager
] S.ample Manager

Cortrol - Configure  Mairtain - Troubleshoot  Help Power @ Operate

+ Column Data Type vRr1 - TonMode: APCI+
= Xev‘n T"us—s MS Detector e
gte‘ llag g Parent {Da) | Daughter (... | Cone (¥) Collision (¥) | Ton Mo... Positive Negative Settings
anual Optimization =
MS Display 1|33 10814 2 =8 APt | Coptary [0 Jkw [0 ]k apc1probe Tem [0 o
Interactive Fluidics 2|l |3 LSO (20 & apct+ x| . A[ " Juh Desolvation Gas [0 Ju/h 7
Plats 3| |31 156 30 25 Apc1+ || torona i pé - Desolvation Las Hr &
Maintenance Counters 4|7 31 156 30 25 Apcl+ = || Repeller l:lkv l:lkv Cone Gas 50 Jume
Logs Home
Nebuliser Gas  [1.00 |Bar E)
Tune Fluidics Infusing - 8.38 mins
o Oparate
3 20 uL/min
= | Fluidics
System_APCLipr x| _Save | Resel @ W ] LCFlowRate 0.800 ul/min W—n;
1 XEVO-TGSRAlpha’ 33125510314, MRM, APcls AF1
1700000 ""‘l.
Colligion
= Tune
° System Status 3
-
Xevo TQ-5 M5 Detector: i r@.
LE/MS System Check has -
not been performed sl
()
1360000 —| 'w
T T T = T T T T
100 230 w30 270 250 030 240 230 oz o0
Reset

Figure 76 - Manual optimization of the corona current, nebulizer pressure, and probe position
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APCI positive ion sensitivity and precision

NOTE: Specification - 1250:1 RMS and peak area 210,000 for a 10 uL injection
of 5 pg/uL 17-a-hydroxyprogesterone.

For a 10 pL loop injection of 5 pg/uL 17-a-hydroxyprogesterone, ensure the following
conditions are met:

e The signal-to-noise ratio of the sample peaks (RMS, ignoring zeroes and with no
extra processing) is >1250:1

e The average peak area for the six replicate injections is 210,000
e The peak areas over six replicate injections have a %RSD <3.0%

e The peak retention times over six replicate injections have a standard deviation of
<0.047 minutes

1. Open the Source_Options_ WAAXXX_DDMMMYY.spl sample list and save with the
instrument serial number and date amended.

Select the six APcl_Positive_Sensitivity samples (lines 1 to 6 in the sample list).
3. Click Run > Start.

4. Process the acquired data in the same way the positive ion data were processed using
TargetLynx. Use the TargetLynx Methods and layouts shown below:

Table 29: TargetLynx processing methods

Specification Method Layout
Signal-to-noise APCI_POSITIVE.mdb SENSITIVITY.qlt
Reproducibility APCI_POSITIVE_AREA.mdb REPRODUCIBILITY.qlt

NOTE: Remember to define the noise range and retention time parameters in

the TargetLynx methods.
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T Chromatogram - [APcl_Pasitive_Sensitivity 5] HEE
B Fle Edt Display Frocess Tools ‘Window Help —|=| x|
A8 @RDER LAL @A SR QAQ me s
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(APcl_Positive_Sensitivity 5 MREM of 1 Channel AP+
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Figure 77 - Example APCI Chromatogram

5. Calculate the average signal-to-noise for the six injections.

6. Record the result in the Xevo TQ-S ACQUITY UPLC System Installation Checklist
(715002460).

NOTE: The expected average signal-to-noise ratio is >1250:1.

The expected peak area is >10,000.

Process the all six injections using the TargetLynx method ESI_Positive_Area.
Apply the report Layout Reproducibility.

The TargetLynx report shows the areas for each of the smoothed peaks, calculate the
%RSD of the injections areas.

10. Calculate the peak areas over six replicate injections.
NOTE: The expected %RSD is <3.0%.
11. Calculate the peak retention times over six replicate injections.

NOTE: The expected standard deviation is <0.047 minutes.
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TUV or PDA detector precision tests (options)

Table 30: Performance test sample

Component Concentration

Sulfadimethoxine 10 ng/pL

Sample preparation

To prepare the test samples, use Solution 1 (1 mg/mL sulfadimethoxine in methanol) from
the Waters ACQUITY UPLC MS Startup Solution Kit (700002741).

1. Add 100 pL of solution 1 to a 10-mL volumetric flask and dilute to 10 mL with diluent.

NOTE: Use the diluent prepared for the sensitivity and precision tests
(10:90 acetonitrile/water +0.01% formic acid)

2. Stopper and invert the flask several times to fully mix.
3. Label the flask as "10 ng/uL TUV/PDA test solution".

Setting up the TUV or PDA detector

NOTE: Ensure that the UV_DETECTORS_WAAXXX_DDMMMYY.SPL sample
list is loaded

Spectrum  Chromatogram  Map  Edit=  Samples -

File: Name | File: T et M5 File | MS TuneFile | Sample Type It File | Bottle [lrject Volume
1 |PD&_Blank_01 Blank injection Optical Detector [Divert to wazte] Optical_Detector HevolJPLC-PDA Specifi... | 1:1 10,000
2 |PD&_Blank_0z2 Blank injection Optical Detector [Divert to waste] Optical_Detector HevoUPLC-PDA Specifi... | 1:1 10,000
3 |Sulfadimethoxine_PDA_Test_|njec... PDA Presicion Test Optical Detector [Divert to waste] Optical_Detector Hevo-UPLC-PDA Specifi.. | 1:3 10,000
4 |Sulfadimethoxine_PDA_Test_|njec... PDA Presicion Test Optical Detectar [Divert to waste] Optical_Detector HevolJPLC-PDA Specifi..[1:3 10,000
5 |Sulfadimethoxine_PDA_Test_|njec... PDA Presicion Test Optical Detectar [Divert to waste] Optical_Detector HevoJPLC-PDA Specifi... | 1:3 10,000
B |Sulfadimethoxine_PDA_Test_|njec... PDA Presicion Test Optical Detector [Divert to wazte] Optical_Detector Hevo-UPLC-PDA Specifi.. | 1:3 10,000
7 |Sulfadimethoxine_PD&_Test_|njec... PDA Presicion Test Optical Detector [Divert to wazte] Optical_Detector Hevo-UPLC-PDA Specifi.. | 1:3 10,000
8 |SulfadimethoxinePDA_Test_Injec... PDA Presicion Test Optical Detector [Divert to waste] Optical_Detector Hevo UPLC-PDA Specifi.. 1.3 10,000
& | 0.000
10 |TUV_Blank_01 Blank injection Optical Detector [Divert to waste] Optical_Detector HevoJPLC-PDA Specifi..|1:1 10,000
11 |TUV_Blank_02 Blank injection Optical Detactar [Divert to waste] Optical_Detectar HevoUPLC-PDA Specifi... | 1:1 10,000
12 |Sulfadimethoxine_TUW_Test_Injec... TUW Precision Test Optical Detector [Divert to wazte] Optical_Detector HevolJPLC-PDA Specifi.. | 1:3 10,000
13 |Sulfadimethoxine_TUY_Test_Injec... TUW Precision Test Optical Detector [Divert to waste] Optical_Detector Hevo- UPLC-PDA Specifi.. | 1:3 10,000
14 |Sulfadimethoxine_TUY_Test_Injec... TUW Precision Test Optical Detector [Divert to waste] Optical_Detector Hevo-UPLC-PDA Specifi.. | 1:3 10,000
15 |Sulfadimethaxine_TUY_Test_Injec... TUW Precision Test Optical Detectar [Divert to waste] Optical_Detector HevolJPLC-PDA Specifi..[1:3 10,000
16 |Sulfadimethaxine_TUY_Test_Injec... TUW Precision Test Optical Detectar [Divert to waste] Optical_Detector HevoJPLC-PDA Specifi... | 1:3 10,000
17 |Sulfadimethoxine_TUY_Test_Injec... TUW Precision Test Optical Detector [Divert to wazte] Optical_Detector Hevo-UPLC-PDA Specifi.. | 1:3 10,000

Figure 78 - UV_DETECTORS_WAAXXX_DDMMMYY.SPL sample list

4. On the MS Tune page, open the Optical_Detector.ipr Tune page.

CAUTION: The MS method provided in the project diverts the sample to
waste to prevent contamination of the mass spectrometer.
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5. Set up TUV or PDA detector methods for the UV detector precision tests using the
following settings:

B Modify ACQUITY TUY Instrument Method g|

ACQUITy TUVY Detector " Single Run Time: |250 i

" Dual

Channel & ]Analog Out 1| Events |

v Lamp On 2
“Wavelength: [rata Maode:

265 nm Abzorbance hd

Sampling Fate:

- | points/sec v #wito Zero On Inject Start

Filter Time Canstant: Auto Zera On Wavelength Changes:

Mormal = FEC Maintain Baselne =

Caornment:

| |

ak. | Cancel

Figure 79 - TUV detector settings

Modify ACQUITY C:\WMasslynx Datalworking copy\Xevo TQ - Acquity UPLC Sy... rz|
ACQUWY PDA Detector Run Time: |24 min

General l 2D Ehannels] Analog Dutl Events]

[¥ Lamp On 2

[¥ Enable 30 Data

AR ange: 210 riri to 400 i

Reszalutian: 1.2 w | nm

Sampling Fate: Filter Time Conztant: Expozure Time:

10 | pointsfzec Momal - B0 Auto | mzec
[ Interpolate 2nd arder fiker [340nm) Region

[ Usze UY blocking flber (Below 210nm)

Comment:

| |

(] 4 | Cancel

Figure 80 - PDA detector settings

CAUTION: For the PDA detector, extract the wavelength at 265 nm. If an old

style PDA is used, set the filter response to zero.
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6. Place a 2-mL vial containing 1 mL of gradient, sensitivity and precision test sample
into position 1:B,2 of the sample manager.

7. Place a 2-mL vial containing 1 mL of diluent into position 1:B,1 of the sample
manager.

Click the TUV or PDA tests in the sample list (as applicable).
Click Start to begin the acquisitions.

10. Process the acquired data in the same way the positive ion data were processed using
TargetLynx. Use the TargetLynx Methods and layouts shown below:

Table 31: TargetLynx processing methods

Specification Method Layout

Reproducibility UV_AREA.mdb REPRODUCIBILITY.qlt

11. Use the Windows scientific calculator to calculate standard deviation of the retention
times, peak heights and peak areas for each compound.

NOTE: Refer to "Appendix B: Using the Windows statistical calculator" for
instructions.

12.The %RSD for peak areas must be <0.5%.
13.The %RSD for peak heights must be <0.9%.

14. Record the standard deviation in the Xevo TQ-S ACQUITY UPLC System Installation
Checklist (715002460).

ELS or FLR detector precision tests (options)

1. For the ELS or FLR detectors, perform the system precision tests as detailed in
ACQUITY UPLC System Performance Tests (715001134).

Calculate the %RSD for the peak areas and heights using the following steps:

1. Process the results as described in the ACQUITY UPLC System Performance Tests
(715001134).

e The %RSD for peak areas must be 5% (ELSD) or <3% (FLR).
e The %RSD for peak heights must be <5% (ELSD) or <4.5% (FLR).

2. Record the %RSD for peak areas and heights in the Xevo TQ-S ACQUITY UPLC System
Installation Checklist (715002460).
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Xevo TQ-S (standalone) tests

1. Ensure the sample list WAAXXX_DDMMMYY.spl (saved earlier) is open.

2. Load the installation sample list (in the format XEVO_TQS_UPLC.fmt) from the
C:\MassLynx\Xevo TQ-S - Acquity UPLC Installation Project.pro\SampleDB

directory.
Spectrum  Chromatogram Map  Editv  Samples =

Fil Name File Teat M5 File M5 Ture File | Sample Tope Inlet File Bolle |[InectVohums|i

1 |MS1_MassSealeResolution_1 MS1 Mass scale and resclution setup M5 1_MassSealeResolution Instrument_Setup 0.000

2 0000
3 |M52_MassScaleResolution_1 M52 Mass scale and resalution setup M32_MassScaleResolution  Instrument_Setup 0000

4 0000

5 |MS1_HighMassVerfication_1 MS1 High mass resolution verification MS1_| ion MST1_t 0000

B 0.000

7 |MS2_HighMassVerfication_1 M52 High mass resolution verification MSZ_| ion M52t 0000

8 0000

9 |Colmn_Conditioring 1 Blank Gradient SYSTEM Blank Gradient 141 10,000
10 |Column_Conditioring 2 Blank. Gradient SYSTEM Blank. Gradient 141 10000
1 |Gradient 1 Gradient Gradient SYSTEM Standard Gradient 142 10,000
12 |Gradient 2 Gradient Gradient SYSTEM Standard Gradient 142 10000
13 |Gradient 3 Gradient Gradient SYSTEM Standard Gradient 142 10,000
14 Standard 0.000
15 |ESI_Positive_Sensitivity 1 Sulfadimethosine 1 pg on column ESI_POS_SYSTEM_DDMMYY STSTEM Standard Gradient 142 10000
16 |ES|_Positive_Sersitivity 2 Sulfadimethoxine 1 pg on column ESI_POS_SYSTEM_DDMMYY SYSTEM Standard Gradient 142 10,000
17 |ESI_Positive_Sensitivity 3 Sulfadimethowing 1 pa on column ESI_POS_SYSTEM_DDMMYY SYSTEM Standard Gradient 142 10,000
18 |ESI_Positive_Sensitivity 4 Sulfadimethosine 1 pg on column ESI_POS_SYSTEM_DDMMYY STSTEM Standard Gradient 142 10000
18 |ES|_Positive_Sensitivity 5 Sultadimethoring 1 pg on column ESI_POS_SYSTEM_DOMMYY SYSTEM Standard Gradient 142 10000
|20 |ESI_Pasitive_Sensiiviy & Sulfadimethowing 1 pa on column ESI_POS_SYSTEM_DDMMYY SYSTEM Standard Gradient 142 10,000
21 0000
22 |ESI_Negative_Senstivity 1 Chlaramphericol 0.5 pg an cakumn E5I_NEG_SYSTEM_DDMMYY SYSTEM Anclyte Gradient 142 10,000
73 |ESI_Megative_Senshiviy 2 Chiorampherical 0.5 pg on column ESI_NEG_SYSTEM_DDMMY'Y SYGTEM Aralyte Gradient 14,2 10,000
214 |ESI_Megative_Sensitiviy 3 Chiorampherical 05 pg on column ESI_NEG_SYSTEM_DDMMYY SYSTEM Analyte Gradiert 14,2 10,000
25 |ESI_Meaative_Sencitiviny 4 Chiaramphenical 0.5 pg on column ESI_MEG_SYSTEM_DDMMYY SYSTEM Analpte Gradient 142 10,000
26 |ESI_Megative_Sensitivity 5 Chloramphericol 015 pg on column ESI_NEG_SYSTEM_DDMMYY STSTEM Analyte Gradient 142 10000

S1_Posiive_Sensiiviy_Standalons_1 |1 po/ul Reserpine Fluidics Irjections [standzlone] E51_POS_Sensitivty_DDMM' Sensilivity_Tests

ESI_Megative_Sensitivity_Standalone_1 0.5 pa/ul Chlaramphenical Fluidics Injections [standalone]  ESI_NEG_Sersitivity DDMMYY Sensitivity_Tests

33 |Scanwave_Positive_1 100 fmal/ul GhuFibrinapeptid B Daughter Sean Scanwave_POS_Daughter  Scanwave 0.000

34 [Scanwave_Positive_2 100 imol/ul Glu Fibrinopeplide B Scarhw/ave Daughter Scan Scanwave_POS_SwiDaughter Scanuave 0,000
0000
Scanwave_Negative_1 100 fmoliul GlaFibrinopeptide B Daughter Scan Scanwave NEG Daughter  Scanwave 0.000
Scanwave_Hegative_2 100 imol/ul Glu Fibrinopeplide B Scarhw/ave Daughter Scan Scanwave_NEG_SwhDaughter Scanwave 0,000

Figure 81 - Installation sample list (standalone sensitivity lines highlighted)
ESI positive ion sensitivity (and UniSpray option)

NOTE: Follow the same procedure for the UniSpray test, except for step 23.

Make five sample infusions of reserpine (1 pg/uL in 70:30 acetonitrile/water) and three
5-second blank infusions (70:30 acetonitrile/water) into a flow of 200 pL/min
70:30 acetonitrile/water, using the system fluidics.

Ensure the following conditions are met:

e The signal-to-noise ratio of the sample peaks (RMS, ignoring zeroes and with no
extra processing) is >15,000:1

e The %RSD for the five sample peak heights is <10%
e The blank intensity is <10% of the average sample intensity

Click |:| to select MS mode on the MS Tune page.
Ensure the collision gas is off.

3. Click View > System on the MS Tune page to display the advanced MS Tune page
controls.
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4,
5.

10.
11.

12.
13.
14.

15.
16.

Set the scope display to MS1 scan with a span of 5 and mass of 609 Da.

Set the initial source conditions as shown in Table 32.

Table 32: Initial source conditions

Parameter Setting Comment
Impactor/Capillary 3 kv This value will be optimized later
Cone voltage 60V This value will be optimized later
Source Offest 60 V Fixed
Desolvation temperature 500 °C Fixed
Desolvation gas flow 1000 L/h Fixed
Cone gas flow 150 L/h Fixed

Ensure the instrument fluidics are plumbed as shown in Figure 22.
Set the LC system to deliver mobile phase (70:30 acetonitrile/water) at 200 puL/min.

Install a bottle of tuning solution (reserpine 5 pg/pL in 70:30 acetonitrile/water) in
reservoir C.

Purge the fluidics.
On the MS Tune page, click the Fluidics tab.
Enter the parameters listed in Table 33, and start infusion.

Table 33: Fluidics parameters for tuning

Parameter Setting
Infusion flow rate 20 pL/min
Reservoir C

Flow state Combined

Ensure that the m/z 609 reserpine ion is visible on the spectrum display.
Optimize the source conditions to maximize the intensity of the m/z 609.3 parent ion.

Optimize the analyzer settings to achieve a resolution of 0.7 £0.1 Da on the
m/z 609.3 parent ion.

NOTE: Note the exact mass position of the peak center. If the optimization of
the mass resolution alters the peak position, accurately note the new m/z
value for use in the MS method.

Select MS/MS mode on the MS Tune page, and click |:|

Switch on the collision gas and set an initial flow rate of 0.15 mL/min.
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17. Adjust the collison gas flow rate to obtain a collision cell pressure of ~3.5E-3 mbar.
18. Set the collision energy to a starting value of 38 V.

19. Set the scope display to Daughter Scan with a span of 3 Da around 195 Da.

20. Optimize the source conditions to maximize the intensity of the m/z 195 daughter ion.
21. Optimize the MS/MS conditions for the 609 > 195 transition.

22.Tune the analyzer settings to achieve a resolution of 0.7 £0.1 Da FWHM on the
m/z 195 fragment.

NOTE: If the optimization of the mass resolution alters the peak position,
accurately note the new m/z value for use in the MS method.

23. Minimize any thermal ionization:
NOTE: This step and its sub-steps are not needed for UniSpray.

a. Set the capillary voltage to zero.
b. Thermal ionization must be <10% of the optimized signal intensity.

c. To reduce the thermal ionization, move the ESI probe position away from the
sample cone.

d. If adjustment was required, re-optimize the capillary voltage in the new probe
position.

24. Select the tune file in the sample list.

25. Stop the fluidic infusion flow.

26.Create an MRM MS method using the experiment setup parameters shown in Figure 82
and Figure 83.

NOTE: An MS method file, ESI_POS_SYSTEM_DDMMYY, is provided in the
installation project. If this file is used, the mass positions in the method
must be adjusted to match those noted during the optimization steps,
and the method re-saved.

The method provided in the project contains a method events table
which performs the sample injections automatically. There is no need to

use the sample inject button if this method is used.

% Experiment Setup - c:\masslynx\xevo tq-s - acquity uplc installation project.prolacqudblesi_pos_sensiti... g@g|
File Edit Wew Options Toolbars Functions Help

D& & & X

E’ SR @ ] @ WS Scan E’ Parentz @’ Daughters E’Neutral Loss E’ Survey B Scanwave DS
Points Per Peak:

Total Run Time: [23.00 | 4% ? . 1IU . 20|}1ins

Mo, Type Information Tirme

Meutral Loss Scan UM

Figure 82 - Method editor
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27.

28.

29.

30.
31.

Function:1 MRM X
Methad Channels

lonization Mode  |ES+ v | compound iam| Parentimiz) | Daughter (miz) [Au|  Dwell(s) | Cone(v) | Gollision(v) [PIC| Comments |
1 Dummy 00,0000 2000000 /0500 0] (ummy

End 23

APcl Probe

PIC Scan

Figure 83 - MS method setup for positive ion

CAUTION: The mass positions must be completed with those observed
during tuning.

For the parent and daughter m/z values, use the positions noted
during the optimization steps.

Save the MS experiment using the format POS_Sensitivity DDMMMYY
(where ddmmmyy = date)

Install a bottle of specification solution (reserpine 1 pg/pL in 70:30 acetonitrile/water)
in the instrument reservoir B.

Install a bottle of blank solution (70:30 acetonitrile/water) in the instrument
reservoir A.

On the MS Tune page, click the Fluidics tab.

Enter the parameters listed in Table 34.

NOTE: If necessary, reconfigure the inlet system to allow sample list
acquisitions. However, ensure the LC flow rate is on.

Table 34: Fluidics parameters for specification

Parameter Setting
Infusion flow rate 200 pL/min
Flow state LC
Fill volume 250 pL

32.Set the reservoir selection to A.

33.

Purge the fluidics.
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34.

35.
36.
37.
38.
39.

40.
41.
42,

43.

44,
45,

46.
47.
48.

Start the ESI_Positive_Sensitivity_Standalone_1 acquistion from the sample list

(line 29).

Display the MRM transition TIC in the Chromatogram browser.

Click Process > Signal To Noise... in the Chromatogram window.

Click Ignore Zeros > No Extra Processing > RMS.

To measure the signal, right-click and drag across the first infusion peak.

To measure the noise, right-click and drag across a 30-second section of noise,
1 minute after the infusion peak.

Click OK to calculate the signal-to-noise ratio.
Repeat steps 38 to 40 for each sample peak.

Calculate the average signhal-to-noise ratio.
NOTE: The expected average signal-to-noise ratio is >15,000:1.

Calculate the %RSD for the five sample peak heights.

NOTE: The expected %RSD is <10%.This is the %RSD of S/N values. Refer to
"Appendix B: Using the Windows statistical calculator" for instructions for

calculating the average, standard deviation, and %RSD values.

Calculate the average signal intensity for the five sample peaks.

Calculate the average signal intensity for the three blanks.

NOTE: The expected average signal intensity of the blanks must be <10% of the

average signal intensity of the five sample peaks.

Print the result showing the average signal-to-noise ratio and %RSD.
Print the result showing the blank signal intensity.

Print the experimental record.
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Figure 84 - Typical standalone ESI positive sensitivity chromatogram
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ESI negative ion sensitivity

Make five sample infusions of chloramphenicol (0.5 pg/uL in 70:30 acetonitrile/water) and
three blank infusions (70:30 acetonitrile/water) into a flow of 200 pL/min
70:30 acetonitrile/water, using the system fluidics.

Ensure the following conditions are met:

The signal-to-noise ratio of the sample peaks (RMS, ignoring zeroes and with no
extra processing) is >3000:1

The %RSD for the five sample peak heights is <10%
The blank intensity is <10% of the average sample intensity

1. Perform the "ESI positive ion sensitivity" procedure using the following parameters:

Create a new MS method using the m/z 321 to 152 transition in ES- mode
Set an initial collision energy of 25 V
Use a tuning solution of 5 pg/uL chloramphenicol in 70:30 acetonitrile/water

8 Chromatogram - [ESI_Negative_Sensitivity_1] (=]
& File Edit Display Process Tools Window Help g %

AR BB LR LAL @ASRD QAQ | me s H
0.5 pglul Chloramphenicol Pseudo Loop Injections
ESINEgative_Sensitivity_1 MRM of 1 Channel Es-

1004 955 11.95 14.36 1876 SINRMS=6196.84 11C (C“‘Dfﬂmp“fﬁs‘ggg

s paat cverampenizol Prsuds Loop ety
Bt Nepae Serciiy_1 WA of el 5

£ T CHaanpferic
L M3

.
o N mw  WW A% NN, A% oW s @wm

T T T T T T T T T T T T T y Time:
200 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 2200

Figure 85 - Typical ESI negative sensitivity chromatogram
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Source options tests
The specifications described in this section apply to source options which do not ship with the
core instrument.
1. Open the sample list SOURCE_OPTIONS_WAAXXX_DDMMMYY.SPL.spl.
2. Save and rename the sample list where:
e XXX is the serial number of the instrument
e ABC are the engineer’s initials
e DDMMYY is the date

3. Load the installation sample list format Installation_Specifications.fmt from the
C:\MassLynx\ Xevo TQ-S - Acquity UPLC System Specifications Project.PRO directory.

APGC source (option)

For installation of the APGC source, refer to the following documents:
e Waters APGC Installation Manual (715002452)
e Installing the APGC Source Upgrade Kit (715002881)

Positive ion, APCI (option, standalone Xevo TQ-S only)

Make five sample infusions of 10 pg/uL 17-a-hydroxyprogesterone (10 pg/pL in
70:30 acetonitrile/water) and three blank infusions (70:30 acetonitrile/water) into a flow of
1 mL/min 70:30 acetonitrile/water, using the system fluidics.

Ensure the following conditions are met:

e The signal-to-noise ratio of the sample peaks (RMS, ignhoring zeroes and with no
extra processing) is >2500:1

e The %RSD for the five sample peak heights is <10%

e The blank intensity is <10% of the average sample intensity
Install the APCI probe and corona pin.

On the MS Tune page, click Ion Mode > APCI Positive.

Set the initial source conditions as shown in Table 36.

W=

Perform the "ESI positive ion sensitivity" procedure using the following parameters:
e Create a new MS method using the m/z 331.2 to 109.1 transition in APCI+ mode
e Set dwell to 0.1 seconds

e Use a tuning solution of 500 pg/uL 17-a-hydroxyprogesterone in
70:30 acetonitrile/water

Table 35: Fluidics parameters for specification

Parameter Setting
Infusion flow rate 400 pL/min
Flow state LC
Fill volume 250 pL
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Figure 86 - Typical APCI positive ion sensitivity chromatogram
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Positive ion, APPI (option)

Make five sample infusions of 100 pg/uL naphthalene (100 pg/pL in 100% methanol) and
three blank infusions (100% methanol) into a flow of 0.2 mL/min 100% methanol, using the
system fluidics.

Ensure the following conditions are met:

e The signal-to-noise ratio of the sample peaks (RMS, ignoring zeroes and with no
extra processing) is >240:1.

e The %RSD for the five sample peaks is <10%.

e The blank intensity is <10% of the average sample intensity.
Install the APPI source, APCI probe, and corona pin.

On the MS Tune page, click Ion Mode > APPI Positive.

3. Set the initial source conditions and fluidics parameters as shown in Table 36 and
Table 37.

4. Perform the "ESI positive ion sensitivity" procedure, but with the following
parameters:

e Create a new MS method using the m/z 128 to 102 transition in APPI+ mode
e Set dwell to 0.5 seconds
¢ Use a tuning solution of 1000 pg/pL naphthalene in 100% methanol

Table 36: Initial source conditions for APPI

Parameter Setting Comment
Repeller 1 kv Optimize
Cone voltage 60V Optimize
Source Offset 60 V Fixed
Desolvation temperature 300 °C Fixed
Desolvation gas flow 1000 L/h Fixed
Cone gas flow 150 L/h Fixed

Table 37: Fluidics parameters for specification

Parameter Setting
Infusion flow rate 200 pL/min
Flow state LC
Fill volume 250 pL
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Positive ion, NanoFlow ESI (option)

NOTE: This source option specification requires an external syringe pump
capable of delivering a stable flow of 400 nL/min.

Make a direct infusion of 100 fmol/puL [Glu']-fibrinopeptide B (in 50:50 acetonitrile/water
+0.1% formic acid) at 400 nL/min using an external syringe pump. MS2 full scan spectra are
acquired, 700 to 900 Da at 8 sec/scan.

NOTE: The signal-to-noise ratio (peak-to-peak with no extra processing) of the
785.8 peak (three scans combined) region must be =21E7.

1. Install the NanoFlow source enclosure.
2. Install the Universal NanoFlow sprayer.
Install the camera drivers:
a. Exit MassLynx.
b. Click Start > Control Panel > Add Hardware.
c. Follow the wizard instructions to add the drivers to Windows XP.
d

When prompted, browse to the driver directory on the MassLynx DVD, for
example, D:\Redist\NanoFlow Camera Driver.

e. Click OK and ensure the installation completes.
f. Open MassLynx.

4. Connect the camera cable from the Video output on the rear of the instrument to the
host PC through the USB converter box.

Open the MS Tune page.
6. Click Ion Mode > NanoFlow +.
Infuse 100 fmol/pL [Glul]-fibrinopeptide B (in 50:50 acetonitrile/water +0.1% formic
acid) at 400 nL/min using an external syringe pump.
8. Click D to select MS mode on the MS Tune page.
9. Switch on the collision gas and set an initial flow rate of 0.15 mL/min.
10. Adjust the collison gas flow rate to obtain a collision cell pressure of ~3.5E-03 mbar.
11. Set the scope display to MS Scan with a mass of 785.8 Da and a span of 5.

12. Set the initial source conditions as shown in Table 38.
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Table 38: Initial source conditions for NanoFlow ESI

Parameter Setting Comment
Capillary 3.0 kV Optimize
Cone voltage 45V Optimize
Source Offset 60 V Recommended
Purge gas flow 15 L/h Recommended
Cone gas flow 0 L/h Recommended
Nanoflow (bar) 0.1 L/h Optimize

13. Optimize the source conditions and/or the sprayer position to maximize the intensity

of the multiply charged distribution.

14.Save the tune file as NANOFLOW_POS_OPTION_DDMMYY.

15. Select the tune file in the sample list.

NOTE: Monitor the sprayer tip using the camera display to help optimize the

position. Click @ to open the camera display.

16. Highlight NANOFLOW_POS_01 in the sample list, then click Start.

%]

Function:1 MS Scan

M azz [mdz)

Stark 700
End 300
Time [inz]

Start 0
End 0.5

Cone Woltage
Usze Tune Page

Cane Yalkage [V)

I ethod

|onization Mode ES+ |»

Data Continuun b

Scan Duration [zecsz)

Scan Time g

APl Probe

[ 0k ] ’ Cancel

Figure 87 - MS method editor for NanoFlow

17.Click Chromatogram on the main MassLynx page.

18. Click or File > Open and select the appropriate filename, then click OK.
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19. Click &l then click Process > Combine Spectra.

20. Specify three scans to combine, as shown in Figure 88, then click OK.

Bl Combine Spectrum

X

File: JJJ_250308 Function: 1
N |
S%T;alialion [ Mkipe Average

Subtract | | A |1.DDD |

Figure 88 - Combine Spectra window

Spectrum - [Nanoflow_Positive_Sensitivity_4]

Fila Edit Display Process Tools ‘Window Help -8 x
S AR GRB LODQABRD A H « » 1
100 fmoliul Glu-Fibrinopeptide B 50:50, 0.1
Manoflow_Positive_Sensitivity_4 2 (0.067) Cm (1:3) M52 ES+
786 3.65e7
100+
788
-S.E_
Fa7
797
700
¢ s 777 508 817
D 1 T T ! T I T T T L 1 T T L T T T ! T I T T 1 1| T T T 1 T T T 1 1 I T 1| T T T \m"'z
700 T10 ¥Z0 Y30 740 Y0 YeO FYO F80 V90 8O0 S10 8¥0 B30 B840 850 Be0 8¥0 8B0O 850 900

Figure 89 - Typical NanoFlow ESI spectrum

21.Print the result showing the signal intensity.

22. Print the experimental record.

Intensity >21E7
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Positive ion, TRIZAIC (option)

CAUTION: To avoid communication problems, ensure that the source PCB
firmware is at revision P or later.

The TRIZAIC source installation tests are performed using a
nanoACQUITY UPLC system.

Ensure that the rear panel PCB on the nanoACQUITY UPLC Sample
Manager has been updated to either 210000325 or 210000418.
Initial setup

1. Remove the LockSpray baffle on the TRIZAIC source when used on tandem quadrupole
instruments:

a. Loosen the grub screw on the baffle.
b. Withdraw the baffle from the motor shaft.

Motor shaft

Grub screw
Figure 90 - Baffle location and fixings
2. Attach the TRIZAIC source to the mass spectrometer.
NOTE: For the correct procedure on how to achieve this, refer to the TRIZAIC

UPLC System Guide (Documentation CD 715002131).

3. Close MassLynx and shut down the PC.
4. Shut down the nanoACQUITY.

CAUTION: Disconnecting the TRIZAIC power cord when the sample manager
is powered on will cause damage to the equipment.

5. Connect the TRIZAIC power cord to the QSPI connection of the nanoACQUITY UPLC
Sample Manager.

6. Switch the nanoACQUITY on.
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7. Wait for the Sample Manager and Binary Sample Manager to complete their boot-up
sequence.

8. Switch the PC on, and launch MassLynx.

9. Ensure the nanoTile appears on the Inlet Method SM tab, and the console tree.
10. Connect the power to the source.

11. Click the TRIZAIC source type.

12.Place the instrument in Positive Ion mode and set the initial source parameters shown
in Table 39.

Table 39: Typical Tune page parameters (TRIZAIC configuration)

Parameter Value
Capillary voltage 3.0 kV
Sampling cone 30V
Source Offset 70V
Source temperature 100 °C

Cone gas 50 L/Hr
Nanoflow gas 0.30 Bar
Purge gas Off

CAUTION: Do not apply voltage to the electrospray emitter without
supplying flow to the tile. This will raise the optimal electrospray
potential and limit the lifetime of the emitter.

Do not touch the electrospray emitter as it may bend.

The infusion tile must only be used to calibrate the instrument,
and during the set pressure diagnostic test.

13. Connect the infusion line to the port 2 of the diverter valve for infusion.
14. Close the TRIZAIC clamp without the tile present.
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Incoming flow from MS
onboard fluidics Empty Channel used to
pressure test fittings

Flow Channel

Final Ring used for
alignment purposes

Figure 91 - Calibration tile flow path

15. Make up a solution of 100 fmol/pL [Glul]-fibrinopeptide B in 0.1% formic acid in
70:30 water/acetonitrile.

16. Set a flow rate of 30 uL/min to infuse the solution.
17. Wait for liquid to emerge in the fitting closest to the source.
18. Stop the flow.
19. Open the clamp and place the infusion tile in clamp, as described above.
20. Set the flow to to the infusion tile to 1 pL/min.
21. When droplets form, turn the capillary voltage on.
22. Adjust the following parameters for an optimal signal (Figure 92):
e Stage position
e Voltage
e Cone gas
¢ NanoFlow gas
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Figure 92 - Example Tune page (Xevo TQ MS)

NOTE: Expect the signal to be similar for Xevo TQ MS, and order of magnitude

larger for Xevo TQ-S.

23.0nce the stage has been optimized for maximum sensitivity, perform the following

steps:

a. Turn off the capillary voltage.

b. Mark the position of the emitter with the crosshair.

c. Stop the [Glu']-fibrinopeptide B infusing.
24.Save the Tune page as TRIZAIC_Tune_ddmmmyy.ipr (where ddmmmyy = date).
25. Replace the infusion tile with the nanoTile.

Incoming flow from nanoACQUITY

Trap Column

Analytical Column

Waste Port

Figure 93 - nanoTile flow path
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nanoACQUITY UPLC setup
1. Make the connections between the nanoACQUITY and the nanoTile (Figure 94).

NOTE: Refer to document nanoACQUITY UPLC 10k PSI Plumbing (715001069)

and also the nanoACQUITY UPLC System with 2D Operator's Guide
(71500097502) if required.

MS onboi'd fluidics port

Injection port

nanoTile

. é °
®
430002351 (tubing) —>

Needle <— 430002455 (tubing)

Trap port

Trap (el]] «<— 410001401 (pin plug)

- 430002242 (tubing) «— 430001456 (tubing)

Syringe l Trapping injection

nanoBSM

to waste

Figure 94 - Diagram of connections (TRIZAIC)

Place solvent line A into a resevoir bottle containing water plus 0.1% formic acid.

3. Place solvent line B into a reservoir bottle containing acetonitrile plus 0.1% formic
acid.

4. Set the flow rate to 8 pL/min in Trapping mode at 85% B for five minutes.

CAUTION: During this stage ensure that the column temperature remains
switched off.

Ensure the voltage is off during trapping, and on during
analytical.

Stop the flow and switch to Analytical mode.

6. Set the flow rate to 0.45 pL/min at 85% B and allow the column to flush for
five minutes.

7. Stop the flow and switch to Trapping mode.

8. Set the flow rate to 8 pL/min at 50% B and leave to flush for five minutes.

9. Stop the flow and switch to Analytical mode.

10. Set the flow rate to 0.45 pL/min at 50% B and leave to flush for five minutes.
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11. Stop the flow and switch to Trapping mode.

12.Set the flow rate to 8 pL/min at 3% B and leave to flush for five minutes.
13. Stop the flow and switch to Analytical mode.

14. Set the flow rate to 0.45 pL/min at 3% B and leave to flush for five minutes.

15. Record the backpressure achieved at 3% B.

Sample preparation

Perform the following procedure using the vial of Waters MassPREP Digestion Standard Mixture 1
(186002865).

Table 40: Waters MassPREP Digestion Standard Mixture 1 components

Component Quantity
Enolase (P00924) 50 pmol
ADH (P00330) 50 pmol
BSA (P02769 50 pmol
Phos B (P00489) 50 pmol

1. Reconstitute the vial in 100 pL of 85/15 H20/CAN to make a 500 fmol/uL stock
solution of each protein.

Dilute above 20 times to make a 25 fmol/uL stock solution of each protein.

3. Dilute above 10 times to make a 2.5 fmol/pL working solution of each protein.

nanoACQUITY UPLC method

1. Access the inlet method editor, and click == , to open the binary solvent manager
method editor.

2. Create an inlet method using the parameters shown in Table 41.

Table 41: Binary solvent manager gradient values

Time (mins) (pIIjI/on‘:;n) %A %8B Curve
1 Initial 0.45 97.0 3.0 Initial
2 30.00 0.45 60 40 6
3 35.00 0.45 15.0 85.0 6
4 40.00 0.45 15.0 85.0 6
5 45.00 0.45 97.0 3.0 6

3. Click J to customize a mobile phase name.
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4. Click the Trapping tab and set the parameters shown in Table 42.

Table 42: Binary solvent manager trapping conditions

Parameter Value
Run time 70 min
Flow rate 8 uL/min
%A1 99%
%B1 1%
Pressure limit (low) 0 psi
Pressure limit (high) 5000 psi
Sample loading time 2 min

5. Click the Autosampler icon to open the sample manager method editor.

6. Create an autosampler method using the parameters in Table 43.

Table 43: Autosampler method parameters

Parameter

Value

Run time

60 min

Sample loop option

2 uL Partial Loop

Loop offline

Disable

No injection

Leave unchecked

Wash solvents (weak)

100% Water + 0.1% Formic Acid

Wash solvent volume (weak)

1000 pL

Wash solvents (strong)

100% Acetonitrile + 0.1% Formic Acid

Wash solvent volume (strong) 200 pL
nanoTile Temperature 35 °C
Sample temperature 8 °C
7. In the Autosampler window, click Advanced.
8. Clear the check boxes for the advanced features.
NOTE: The sample manager advanced settings may be customized if required.

For example, samples in more viscous matrices may require slower

syringe draw rates.

9. In the inlet editor, click File > Save As, and save the inlet method as

TRIZAIC_TQMS_ddmmyy.

10. Click @ to load the inlet method to the nanoACQUITY UPLC system.

PERFORMANCE TESTS
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MS method
Each function contains transitions from one precursor mass to two fragment ions.
The appearance of a peak in both mass channels indicates the presence of the peptide.

Enter the masses, cone voltages, and collision energi

es into the MS method

1.
(Figure 95).
Compound uam| Parent (m/z) | Daughter (m/z) |Au| Dwell (s) | Cone (V) | Collision (V) |PIC | Comments
1 PHO T85 - 527.2900 581.2700 0.094 122 20 O
2 PHO T86 - 527.2900 841.4200 0.094 122 20 O
Compound Ham| Parent(m/z) | Daughter (m/z) IAuI Dwell (s) | Cone (V) Collision (V) |PIC l Comments
1 BSA T10 - 582.3200 15953100 0.094 24 120 O
2 BSA T10 - 1562.3200 951.4700 0,094 |24 120 W
.Compountl Ham| Parent (miz) Daughter {m/z) lAu| Dwell (s)  Cone {\}) Collision (V) | PIC [ Comments
1 ADHT1Y - G26.3400 7523700 0.094 22 122 F
2 ADHT1Y 626.3400 8514400 0.094 |22 122 F
Compound Ham| Parent {m/z) l Daughter (m/z) |Au|' Dwiell (s) | Cone (V) | Collision (V) IPIC | Comments
G644 9000 &34 .4000 0.094 130 24 |:|
£i44 9000 |a47 5000 0,094 a0 24 I
Compound Nam| Parent (m/z) Daughter (m/z) |Aul Dwell (s) Cone (V) Collision (V) |PIC I Comments
1 BSA TSS9 - 653.3600 712.4400 0.094 30 26 O
12 BSA T59 - 1653.3600 1055.5600 |0.094 30 26 O
Compound Ham| Parent {miz) Daughter {m/z}) I.ﬂ.ul Dwiell (s) Cone (V) Collision (V) | PIC [ Comments
1 EML T4 - 705.9000 £23.3000 0.094 30 120 F
2 EML T4 - 7069000 8485000 0.094 30 |24 Fl
Compound Ham| Parent (mz) | Daughter (miz) |Aul Dwell (s) | coneqw)y | collision(v) |PIC| Comments
1 PHO T35 - T2 8500 M0BY 4700 0034 a0 24 |:|
2 PHO T35 - |721 8500 12305400 0034 30 |24 id
Compound Ham| Parent (m/z) [ Daughter {m/z) |Au| Dwell (=) Cone (V) | Collizion (V) lPIC | Comments
1 ADHT19 - 814 5000 456.2500 0.094 150 |36 Fl
2 ADHTIG - £14 5000 467 3300 0094 50 36 1

Figure 95 - MS method daughter transition masses

PERFORMANCE TESTS
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2. In the MS method, set the parameters shown in Table 44.

Table 44: MS method parameters

Parameter Value
Ionization Mode ES+
Span 0
Use Tune Cone Voltage Unchecked
Use Tune Collision Energy Unchecked
Start 0
End 60

3. In the method options, set the parameters shown in Figure 96.

SIR/MRM smoothing configuration E|

Smoothing parameters

Window size [soans) + 3

Points Per Peak

]

Mumber of smoathz 2 Chromatography

i 22
Enable Peak. ‘width[z]
E nable smoathing Required Points Per Peak. 12
[ Set Az Default ] I ar, I [ Cancel
[ (] ] [ Cancel

Figure 96 - MS method option settings

4. In the MS method editor, click File > Save As, and save the MS method as
TRIZAIC_TQMS_ddmmyy.

Acquiring data

1. Insert the vial of 2.5 fmol/pL Mix 1 working solution in position 1:A,1 (1:1) on tray 1
in the sample manager.

2. Insert the vial of water with 0.1 formic acid (the same as mobile phase Al) in
position 1:B,1 (1:2) on tray 1 in the sample manager

3. Create a sample list with one blank and five sample injections and set the injection
volumes to 2 pL.

4. Select all six lines in the sample list and click the Play icon.

PERFORMANCE TESTS
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Performance tests

The peak retention times for each component over three replicate injections must have a
standard deviation of <0.25 min.

1. Record the results in the Xevo TQ-S ACQUITY UPLC System Installation Checklist

(715002460).
Chromatogram - [110203_JJ01]
File Edit Display Process Tools Window Help -8 x
= A &R D R e A L @A% Qr Q- QF | Tic 4 B J
I5 fmol Mix 1, TRIZAIC TQ 011210181E01 , 3.8 kV, 30 min Grad, 16 MRMs, auto dwell 03-Feb-2011
16:00:43
110203_4J01 8 MREM of 2 Channels ES+
17.75 TIC (ADH T18 - DWVGAVLEK)
"3 1.32e3
T e T e e
14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00
110203_4J01 7 MREM 0f 2 Channels ES+
19.583 TIC (PHO T33 - VLyPHNONFEGK)
"”O%ji 1.10e4
L B L L B B L B B B B e p
14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00
110203_4J01 6 MREM of 2 Channels ES+
1568 TIC (EML T4 - GNPTWEYELTTEK)
']DEl2 747e3
L B e e B L B B B B S B e B
14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00
110203_4J01 5. MREM 0f 2 Channels ES+
15.61 TIZ (BSA 7529 - HLWYDEPQIMLIK)
1oQ Ba0
T
14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00
110203_4J01 4: MEM of 2 Channels ES+
16.28 TIC (EML T43 - wMNOIGTLSESIK)
oy 48283
L B e B L L BB B B B B B
14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00
110203_4J01 3. MREM 0f 2 Channels ES+
17.33 TIC (ADH T17 - SISWGSYWGENE])
190%% 1.68ed
L B e e e o L B B B B B I s
14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00
110203_4J01 2. MREM of 2 Channels ES+
18.64 TIC (BSA T10 - LWNELTEFAK)
g 1.61e4
L B e N UL B B B L B B B
14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00
110203_4J01 1. MRER 0f 2 Channels ES+
18.97 TIZ (PHD TES - WIFLENYRE)
o0 1.11ed
| (L2 :
L B o e e L B e e e 1
14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00

Figure 97 - 5 fmol Mix 1 injected onto tile

PERFORMANCE TESTS
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Completing the installation

Resetting the service interval

At the end of the installation, reset the MS Console service record.
1. Open the MS Console.
2. Click Xevo TQ-S > Troubleshoot > Service Record.

3. In the Service Record dialog box, enter the date of the instrument installation, the
engineer’'s name and the date of the next scheduled service.

NOTE: The next scheduled service is typically a PM visit, one year after the
installation.
Service Completed: Tuesday . August 19,2008 &
Service Engineer: |Jonathan Jones |
Comments:

Instrument installed.

Date of next service: ‘Wednesday, Awugust 19,2009 v

&) [Coed

Figure 98 - Service Record dialog box

4. Click OK when complete.

Removing the MS Tune page service views

At the end of the installation, remove the advanced views from the MS Tune page.
1. Open the MS Tune page.
2. Click View > Normal to set the MS Tune page back to the normal state.

3. Ensure all the advanced menus are not visible.

Saving installation data

1. Save copies of the installation and system QC projects to DVD.
2. Label the DVD with the date and instrument serial humber.

3. Store the DVD with the installation signoff documentation and printouts.

PERFORMANCE TESTS
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Appendix A: Negative ion optimum ion energy

1. Optimize the ion energy in MS1 Negative Ion mode:

a.

In negative mode, open a single MS1 Scan window to display mass 554 Da with a
span of 3.

Optimize the MS1 ion energy to maximize the intensity of the m/z 554 ion.

Tune the ion energy so that the intensity of the m/z 554 ion drops to between 5
and 10% of the maximum intensity obtained in step b.

Add 0.5 V to the current ion energy value. This is the optimal low mass ion energy
for negative MS1.

2. Optimize the ion energy in MS2 negative mode:

a.

In negative mode, open a single MS Scan window to display mass 554 Da with a
span of 3.

Set the collision energy to 5 V.

Turn on the collision gas and set a flow to give a collision cell pressure of
3.5E-3 mbar.

Optimize the MS2 ion energy to maximize the intensity of the m/z 554 ion.

Tune the ion energy so that the intensity of the m/z 554 ion drops to 10% of the
maximum intensity obtained in step d.

Add 1 V to the current ion energy value. This is the optimal low mass ion energy
for MS2.

APPENDIX A: NEGATIVE ION OPTIMUM ION ENERGY
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Appendix B: Using the Windows statistical calculator

This section describes using the Windows statistical calculator for calculating the average,
standard deviation, and %RSD values.

Calculating the average and standard deviation

1.

Click Start > All Programs > Accessories > Calculator. The Windows calculator
appears.

Click View > Statistics. The calculator switches to statistical view.

Enter the first value, for example retention time, signal-to-noise ratio, or peak
area/height.

Click Add in the lower right corner of the calculator.

Enter each of the remaining values, clicking Add after each to enter it in the statistics
box.

Once all values are entered, click * to calculate the average value.

Click 7= to calculate the standard deviation.

NOTE: Do not close the calculator; it will be used in the following section.

Calculating the %RSD

1.

Click Start > All Programs > Accessories > Calculator to open a second Windows
calculator.

NOTE: It is not necessary to switch the mode of the calculator; it is required
only for basic calculation.

Calculate the %RSD using the formula in Figure 99, referring to the other calculator
for the average and standard deviation.

(Standard Deviation x 100)

%RSD =
Average

Figure 99 - %RSD equation

APPENDIX B: USING THE WINDOWS STATISTICAL CALCULATOR
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Appendix C: Useful software tools

Waters DHCP server configuration

Waters DHCP server configuration.exe allows the user to determine the IP and MAC addresses
of the Waters components connected to the host PC.

The software can be found at: C:\Program Files\Waters Instruments\

E%

i Server :
;Cnnﬁguratinn.

Figure 100 - Waters DHCP server configuration.exe icon

Stop ACQUITY Processes

Use Stop Acquity Processes.cmd when resetting the ACQUITY communications/software to
terminate any processes which may be running in the background.

The software can be found at: C:\Program Files\Waters Instruments\Bin\

StopAcguityPri
{ocesses.omd |

Figure 101 - Stop Acquity Processes.cmd icon

APPENDIX C: USEFUL SOFTWARE TOOLS
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Appendix D: Solvent quality check (LC/MS system test)

The test provides a means of gauging system cleanliness so that quality items (such as
solvent quality, LC system contamination, and source cleanliness, for example) can be
monitored and optimized.

The level of sodium adducting will vary if, for example, the source or chromatographic
conditions are changed from those specified in this test. The nature of the analyte also
determines the degree of sodium adduct formed; the absence of a sodium adduct on a
particular compound (for example hydroxyprogesterone) does not mean suppression is not
taking place; the <10% value is therefore only relevant for sulfadimethoxine under the
specified conditions/procedure.

The target solution contains the components shown in Table 45.

Table 45: System test sample components

Component Concentration (pg/pL)
Acetominofen 0.2
Caffeine 0.2
Sulphadimethoxine 0.1
Verapamil 0.05
Chloramphenicol 0.05
17-a-hydroxyprogesterone 5

Preparing the test solution

Perform the following steps to prepare the test sample solution:

1. Add 100 pL of Tuning Solution to a 10-mL volumetric flask and dilute to 10 mL with
diluent.

2. Stopper and invert the flask several times to fully mix.

Preparing the system for testing

1. Use the LC conditions and methods and the MS conditions that were used for the ESI
positive ion sensitivity test described earlier in this document.

2. For the MS acquisition create an MS full scan experiment file as shown in Figure 102.

APPENDIX D: SOLVENT QUALITY CHECK (LC/MS SYSTEM TEST)
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Function:1 M52 Scan g|
Maszz [miz] I ethod
Start |onization Mode ES+ w
Tirne [Minz] Scan Duration [zecs]

Start EI Scan Time

Cone Yaoltage APel Probe
[JUsze Tune Page

Cone Yaltage [V]

ETHEN

[ Use Cone Yoltage Famp

[ Ok H Cancel ]

Figure 102 - MS method parameters for solvent quality check

NOTE: The cone voltage must be set to the value used for the positive ion
sensitivity specification.

Test procedure

Acquire six replicate injections.

2. Create an extracted mass chromatogram for sulfadimethoxine (take the exact m/z
value from the spectrum) for each of the last five injections.

NOTE: The first injection is a setup injection and is not used.

3. Right-click and drag across the peak to create a combined spectrum from the entire
chromatographic peak.

4. Smooth the spectra using the parameters shown in Figure 103.

Spectrum Smooth E|
Peak width (D] 0 Lo ]
Mumber of zmooths |2 | [ Caricel ]

Smoathing method
) Mean

) Median

(%) Savitzky Golay

Figure 103 - Smoothing parameters

APPENDIX D: SOLVENT QUALITY CHECK (LC/MS SYSTEM TEST)
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5. Calculate the mean sodium adduct % over the five replicates (height of m/z 333 Da as
a % of m/z 311 Da). Example spectra are shown in Figure 104.

Spectrum - [Sulfadimethoxine_20090205_14,Sulfadimethoxine_20090205_15,5... [= |[B]
File Edit Display Process Tools ‘Window Help

il .o|@aBRC| aq| s e s

10pg sulfademethoxine

Sulfadimethoxing_20090205_18 58 (0.973) Stn (G, 240 50), Ctn (57:60) W32 ES+
100 31107 1.13e4

33608

31(5.93318 95

3?5 3KED WO 329 22931 24

Sulfadimethoxine_20090205_17 58 (0.873) Sm (SG, 2x0.50); Cm (§7:59) MS2 ES+
100, 3181 1.40e6

Sulfacimethoxine_20090205_16 58 (0.975) Sm (3G, 2¢0.50); Cm (57:58) ME2 ES+

3M1.07 13686
1004 333.00

31208 316,87 318.88 351 g 2668 537 14 3292

Sulfacimethoxine_20090205_15 56 (0.973) 5m (SG, 240.50); Cm (57:59) M52 ES+
311.01 1.3086
1004 33300

313.09 3653415 55

32115 32613327 1432318331 1

Sulfadimethoxing 20090205 14 58 (0.973) Stn (G, 240 50), G (57:53) M52 ES+
100+ 33306 1.17e8

311.07
335.14

L S B S e B S s B! e B S Sy R et St e me P B e s ol 1112
310 312 314 316 518 320 322 324 326 328 350 532 334

Figure 104 - Combined extracted sulfadimethoxine spectra from five injections

NOTE: The intensities of sodiated sulfadimethoxine peaks shown in these
spectra are approximately equal to the protonated sulfadimethoxine
signal, and are therefore unacceptably high.

Evaluation of results

The level of sodium adducting must be <10% to ensure minimal loss in performance. If the
intensity is >10% then the mobile phase must be remade, preferably using solvents from
different batches or sources.

APPENDIX D: SOLVENT QUALITY CHECK (LC/MS SYSTEM TEST)



