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Find most up to date documentation on thermofisher.com and ULS knowledgebase



* Where to find information
+ Overview of the instrument
* System start-up

« Safety

« System pump-down and bake out procedure

+ Instrument configuration and integration in system

» System shut-down

» Software
* Maintenance

» Consumables
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Do not share with customer, ppt to be used as general guide to FSE on what to show
during familiarization.



Where to find information

* In tune:
* Orbitrap Exploris manuals
= Source manuals

I Preferences 10 > System > Programs > dependencies > Manuals

Load standard diagnostics folder

Load service diagnostics Name Date modified

L EASY-ETD-IC_Uses

View Instrument
L L EASY-Spray Series User

Tune Help : X1 lon_Max_NG_EASY_Max_NG_User
\nstrument Manuals :I L NanosprayFlexSeries_User
L Orbitrap_Exploris_480 Operating 5
Instrument Web page 1] Orbitrap_Exploris_480_Preinstallation 5/27/2019 1:57 PM

About Tune

» Hardcopy: Pump manuals
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Manuals can be found installed or on help sections.
direct customer also to ULS knowledgebase, thermofisher.com, for most up to date
documents, tips&tricks, etc



Where to find information

« EASY-nLC « UltiMate RSLC nano

» 0S(C) » Thermo » Instruments » LC Devices » Thermo EASY-nLC Xcalibur VI

T EASYRLC Maintenance
9 EASYALC Preinstall
9 EASYALC Start

5 EASYALC Xcalibur_User PM  Adobe Acrobat X8 =
@ ke Coneol @ Consumable <Actogmentss> + & B9
i i O Bumghoduls
Or via windows start i bk NS 5000 | S| A ittt it g
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»
nnloe
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Manuals can be found installed or on help sections.

direct customer also to ULS Knowledgebase, thermofisher.com, for most up to date
documents, tips&tricks, etc

Engineers are advised to consult the internal sharepoints for latest information

LC: TMC OneDrive for latest familiarization instructions



Where to find information

+ ULS Knowledgebase

Contacting Us

* Planet Orbitrap

« www.thermofisher.com

+ Software Download and Licensing Portal

+ Bremen Technical Documentation

Thambrion
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Manuals can be found installed or on help sections.
direct customer also to the respective sites for most up to date documents,
tips&tricks, etc



Orbitrap Exploris 480: layout

Accessories
= Cabinet

System Status LEDs

Vacuum port for
auxiliary forepump

API Source

Vacuum port for
source vacuum pump

Source drain port

Gas inlets:
* Source gas & vent gas (top)
o C-Trap & HCD cell (bottom)

7——’ Control Panel
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The Orbitrap Exploris 480 mass spectrometer is a stand-alone Orbitrap™ instrument
with an atmospheric pressure ionization (API) source for liquid chromatography (LC)
mass spectrometry (MS) high-throughput applications. The instrument is designed to
be placed on a bench in the laboratory. The forevacuum ports, the source drain port,
and the gas inlets are at the

left side of the instrument.



Orbitrap Exploris 480: layout

Electronics service switch

Holders for power supplies of
syringe pump and switching
valve

W Main Power switch

Ethernet connector D-sub port for forepump control

Power supply for syringe
pump and switching valves
(Total maximum current 3 A)

Mains supply connector

System reset Peripheral control connectors
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The reset button is located on the control panel. When you press the
reset button, the instrument software is reloaded from the data system.

Use the Ethernet port to connect the mass spectrometer to the data
system computer.

Use the D-sub port to connect the remote control cable that is used for
switching the forepump with a contact closure (relay output) signal.
The Orbitrap Exploris 480 MS has identical connectors (Peripheral A,
Peripheral B) to communicate with two peripherals (LCs, for example)
by digital and analog signals.

The main power circuit breaker switch (labeled Main Power) is located in
the middle of the power column. In the OFF (O) position, the circuit
breaker removes all power to the mass spectrometer, including the
turbomolecular pump. It switches off the forepump by the remote
control cable. In the ON (|) position, power is supplied to the mass
spectrometer. In the standard operational mode, the circuit breaker is
kept in the ON (|) position.



Use the four power outlets below the main power circuit breaker to
supply electric power for low power devices of the LC/MS system (for
example, a syringe pump or switching valves). These outlets are rated at
208-240 V AC, 50/60 Hz, 3 A total maximum. They are controlled by
the main power circuit breaker switch and not by the electronics service
switch.

Use separate wall outlets to supply electrical power for the forepump,
the data system, and the devices of the LC/MS system if applicable.



Orbitrap Exploris 480

Ultra-High Field Orbitrap Mass Analyzer

High Capacity Advanced Active =\
Transfer Tube Beam Guide (ARBG) (-
—
= =
Advanced Quadrupole — —
EASY-IC Internal Technology (AQT)
b L L
l = =
} Iy 1 1= ¥ IlIDEAE
g l I % i —— |
j? = I I e
‘ CTrap ‘
OptaMax NG Electrospray Independent lon Routing Multipole
lon Source Charge Detector
Electrodynamic lon Funnel
Animation
ThermoFisher
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The Orbitrap Exploris 480 mass spectrometer consists of six main components.
* lon source

¢ Injection filter with mass resolving capabilities

e Quadrupole mass filter for precursor ion selection

e C-Trap for short pulse injection

e lon Routing multipole

e Orbitrap analyzer for Fourier transform mass analysis

Operating Modes:

Samples can be introduced into the Thermo Scientific OptaMax NG™ API source at
the front side by a variety of methods that include direct infusion (with a syringe
pump) or a U-HPLC system (for example, Thermo Scientific UltiMate 3000).

The injection filter transmits ions from the source to the quadrupole. The injection
filter also performs coarse pre-filtering of ions according to their mass-to-charge

ratios.

The bent flatapole always acts as an ion transmission device. It guides the ions



through an arc from the injection filter to the quadrupole and removes the neutral
gas jet and solvent droplets that pass through the ion funnel and the injection filter.
The neutral particles cannot follow the bent path of the flatapole.

The quadrupole rod assembly operates as an ion transmission device with the
possibility to filter the transmitted ions according to their mass-to-charge ratios. By
applying RF voltages and DC voltages to the rods, the filter characteristic are
configured.

The independent charge detector (ICD) is positioned between the quadrupole and
the C-Trap. It is used to increase the fidelity of the Automatic Gain Control (AGC) in
certain operation modes. The assembly includes a split lens, which is used to start
and stop the injection of ions into the C-Trap. A precise determination of the ion
beam intensity and a fast switching of the ion beam are needed for the Automatic
Gain Control (AGC) of the Orbitrap mass analyzer. The assembly also includes a short
transport RF multipole, which is the interface between the ICD and the C-Trap.

The ions are transferred into the C-Trap through four stages of differential pumping.
The ions are passed through the C-Trap into the ion-routing multipole.

For Full scan operation, the ion routing multipole is used to cool and trap the ions. A
potential gradient is used to effectively transport the

ions back towards the C-Trap.

For HCD (Higher Energy Collisional Dissociation), ions pass through the C-Trap into the
ion-routing multipole. The offset voltage between the C-Trap and the IRM accelerates
the precursor ions into the gas-filled

multipole. In combination with the quadrupole mass filter, this allows MS/MS
experiments or all-ion fragmentation (AIF) in case of a broad range of selected mass-
to-charge ratios. After the ions have been fragmented in the ion-routing multipole,
the ion-routing multipole voltages are ramped up and the ions are transferred back
into the C-Trap.

From the C-Trap, the ions are then injected through three further stages of
differential pumping by a lens system (Z-lens) into the Orbitrap analyzer where mass
spectra are acquired by image current detection.

The vacuum inside the Orbitrap analyzer is maintained below 1E-9 mbar.



System startup

« Depending on Configuration:
« Safety « |IC option
+ System pump-down and bake out procedure * EASY-nLC
« Instrument configuration and integration in + UltiMate 3000
system « EASY Spray lon Source
+ Optamax lon Source « Nano Spray Flex lon Source
* Peripherals « FAIMS
o s ThermorFisher
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e Safety Symbols and Signal Words in this Manual on page 4-2

Orbitrap Exploris 480

Operating Manual
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In the instrument computer show the customer where to find the instrument
operating manual. Show the customer the Safety Chapter. This chapter contains
information that is important for your own safety or the safety of others, and that
prevents damage to the instrument. Read and Instruct the customer to read this
chapter carefully before you install or operate the instrument

and its accessories, or come into contact with it.

11



Pump down and Baking

Starting Up the System after a Shutdown

To start up the Orbitrap Exploris 480 mass spectrometer after it has
e been shut down (and vented), you must do the following:

L I Start up the instrument

2. Set up conditions for operation

* The instrument will start an automatic bake-
out when the turbomolecular pump is at
nominal speed

« typically10-15 minutes after power up of the
instrument.

» Please note that the data acquisition PC needs
to be up and running and connected to the
instrument

Also possible to trigger bake-out manually from
the diagnostics in Tune

ION SOURCE DEFINE SCAN CALIBRATION

Diagnostics

* [ System
[ Examine Failed Sub-Procedure
[ lon Optics Connectivity Check
[[] Transfer Tube Maintenance Check
[ lon Optics Maintenance Check

* [ Teols

» [] Peripherals
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Refer to operating manual on all conditions that need to be met for start up and

operation

(including gas, power, software, data system, etc)

12



Configuring the lon Source

E b

APCI components (built-in)

Locking lever (locked position)

Window

Figure 3-4.  OptaMax NG APl source (H-ESI mode)
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The atmospheric pressure ionization (API) source forms gas-phase sample ions from
sample molecules that are contained in solution. The APl source also serves as the
interface between the LC and the mass spectrometer. The Orbitrap Exploris 480 mass
spectrometer is shipped with the Thermo Scientific OptaMax NG™ API source and a
combined HESI/APCI probe. You can configure the APl source to operate in any of
several APl modes, including electrospray ionization (ESI), atmospheric pressure
chemical ionization (APCI), and atmospheric pressure photoionization (APPI). A
separate nanospray ionization (NSI) probe is necessary to operate in NSI mode.

The APl source housing enables you to quickly switch between ionization modes
without the need for specialized tools. A safety relay switches off the high voltage
supply (8 kV) when you remove the source from the mass spectrometer. A window at
the front side of the ion source housing permits viewing the probe position during ESI
operation and the addition of accessories.

(Demonstrate Connecting the API Probe to the Mass Spectrometer)

13



Three valid configurations of the Optamax Source

High flow application

+ Red short PEEK
tubing

« High flow needle
insert

« Grounding union

- Spray cone
(suitable version)

« Drain Insert

Low flow application

K‘ s Grounding union

Spray cone
(optional)

No Drain Insert

Calibration only

- ESI calibration
probe (beige nut)

+ Grounding union
+No Spray cone

«No Drain Insert
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The Orbitrap Exploris 480 mass spectrometer is shipped with the
Thermo Scientific OptaMax NG™ API source housing and a combined
HESI/APCI probe. See “API Probe Maintenance” for
instructions about installing and removing this API probe.

For information about changing to other API probes, refer to the
manuals that came with the API source and the API probe.

14



Needle assemblies and probe types

Low-flow needle (two piece) L
(OPTON-30139) "

High flow needle (single piece)

ESI calibration probe
(always low-flow)

HESI probe
«+ default with high-flow needle
-+ can be changed to low-flow needle, with OPTON-30139)




User I/O Connections

« Peripheral A, Peripheral B
« identical connectors

« communicate with two peripherals (LCs, for

Peripheral A
example) by digital and analog signals.

Peripheral B

- 28
i1 13 5 i
SRR INES S
5 6 &6 « & &6 & an
+- +- +- +-
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+Digital in + (positive, pin 1) and — (negative, pin 2)
Based on the configuration, the mass spectrometer
starts the data acquisition when it receives a digital
contact closure signal from an external device.

Digital out 1

Digital out 2

(interchangeable)

The mass spectrometer transmits the ready status
through contact closure to an external receiving
device.

The mass spectrometer transmits a programmable
contact closure output signal to the inputs of an
external receiving device (a fraction collector, for
example).

Analog In
10V
+ (positive, pin 7) and — (negative, pin 8)



The mass spectrometer can record an analog signal
between —10 V and +10 V from an external device
with the mass spectrometer data.

16



Orbitrap Exploris 480 Option: Internal Calibration

« Without IC option « With IC option
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A Orbitrap Exploris 480 MS with the Internal Calibration configuration (MS/IC system)
incorporates a second ion source—the Internal Calibrant discharge source. The
Internal Calibrant discharge source is installed in the IC source heater interface, which
is located in the APl source interface just after the ion funnel.

It replaces the exit lens of the standard Orbitrap Exploris 480 MS.

The Internal Calibrant discharge source delivers a regulated number of calibrant ions
into the much larger population of analyte ions. The location of the Internal Calibrant
discharge source allows the quadrupole mass filter to isolate the internal calibrant
(reference) ions. The internal calibrant ions are used as a lock mass (m/z) that
significantly improves the mass-to-charge ratio (m/z) assignment accuracy to less
than 1 ppm (up to m/z 1500) in every Fourier transform (FT) mass spectrum.

The instrument software uses the precisely known mass-to-charge ratio of the
calibration mass peak to provide real-time fine adjustment of the instrument's mass-
to-charge ratio calibration, enabling a correction for otherwise uncompensated errors
that occur due to temperature changes and scan-to-scan variations in the total charge
of the population of ions analyzed.

17



Orbitrap Exploris 480 Option: Internal Calibration

+ Additional mass calibration with one mass (m/z = 202, Fluoranthene) O’O

+ Fluoranthene is already filled in and will last for 1 year

196.0038 e
wgsR

209.1300

2089338

we092

Relative Abundance (%)

-
1 Tee s 203.0833 204.0851 2080136 200.1540

oL l\ ‘In ‘ L L \ | l| |

miz

ThermoFisher
18 Proonetary & Confidental SCIENTIFIC

The Internal Calibrant discharge source has its own dedicated continuous
introduction system that delivers a highly stable flow of fluoranthene. The calibrant
distribution assembly receives an initial charge of fluoranthene upon installation. You
can expect this charge to last at least one year under continuous usage. Only a
Thermo Fisher Scientific field service engineer can replace the calibrant once it is
consumed.

A glow discharge electrode stably produces a very intense current of fluoranthene
radical anions and a moderate current of fluoranthene radical cations. When you
switch on the IC option, it uses the radical anions (negative polarity) and cations
(positive polarity) of fluoranthene as the internal calibration lock mass.




UltiMate 3000

UiMate 3000 S
NCS-3500RS and NCP-3200RS

Thermo Scientific Dionex
UltiMate 3000 Series

3.4 Connecting the Module

Nano/Cap System NCS-3500RS
Nano/Cap Pump NCP-3200RS

L oo ol Thermo Scientific Il for Xcalibur Quick Start Guide
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If applicable, refer to the manuals and demonstrate how to connect and configure the
LC and MS and establish communication.

19



EASY-nLC

EASY-nLC Series

User Guide for LC Devices

2 Seting Up the Formdstion Insirameet Contigurstion
Ading e Sy Dvéces 0 bt Grgrnion

EASY-nLC Series

Getting Started Guide

A Configuring the EASY-aLC System
Sattng Up Communcaton wih a Mass Spectometar
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If applicable, refer to the manuals and demonstrate how to connect and configure the
LC and MS and establish communication.



EASY-Spray NG Source

Camera observation window

Source housing

Front observation window

‘l— Lacking lever (unlocked) EASY—SpraV Sel’ies
o~ Column holder Ion Source
] F User Guide
il Tl

If applicable, demonstrate how to attach and remove the source, and how to operate

21



Nanospray Flex NG Source

Camera focusing wheel

Nanospray Flex Series

lon Source
User Guide
Locking lever Source bottom Sliding rails o retract
flocked position) the emtter
ThermoFisher
2 Praeteyd Contgersel B cew E r?-r = IeC

If applicable, demonstrate how to attach and remove the source, and how to operate



| —

FAIMS User Guide

FAIMS Pro System
User Guide

High-Field Asymmetric Waveform lon Mobility

Spectrometry System

If applicable, demonstrate how to attach and remove the FAIMS interface, and how to




System shut down

= Shutdown: For service or maintenance
+ If not acquiring over short periods of time place instrument in standby Q
« Waituntil data acquisition, if any, is complete.
« Turn off the flow of sample solution from the LC (or other sample introduction device).
« In the Tune window, click the System Off button.
+ All high voltages are shut off, as are the sheath and sweep gas. o
« Put the main power circuit breaker switch of the mass spectrometer in the Off position.

+ When the rotational speed of the TMP is reduced sufficiently, power to the vent valve solenoid is shut off.
The vent valve opens and the manifold is vented with nitrogen.

+ Keeping on the nitrogen flow prevents humidity from contaminating the vacuum system of the mass
spectrometer. You may however switch off the nitrogen if your supplyis limited.

« Dust can be sucked in through the ion inlet system. To reduce this risk to a minimum, keep an ion
source housing installed on the mass spectrometer also during off and standby times.

ThermoFisher
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Explain shutdown section in manual

The Orbitrap Exploris 480 system must not be shut down completely if
you are not going to use it for a short period of time, such as overnight
or over a weekend. See “Setting the System in Standby Condition” on
page 6-6. This section describes how to shut down the system for a
maintenance or service procedure.

24



Basic functions in Orbitrap Exploris tune

* Orbitrap Exploris tune overview
+ Calibrations
+ Evaluations
» Diagnostics

+ Basic Method set up in Xcalibur

» Setting up a sequence in Xcalibur
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Refer customer to Quick start guide, explain basic functions and demonstrate how to
perform some basic functions

25



Orbitrap Exploris tune overview

Power mode icons Instrument control buttons Data acquisition controls
(On/Standby/Off) |

Instrument
readback status

. Hl—pPanes (Status, History,
i b M Favorites, and Control)

Panes (Ion Source,—|
Define Scan,
Calibration | inmaane 1 © -

b — = : . llontintlr Monitor Mass Accuracy,
Diagnostics Pane —| [C=_——_1— Plot Chromatogram tool,

Controls for the graphs

26 Proprietary & Confidential

Use Orbitrap Exploris 480 Tune to operate the Orbitrap Exploris 480 MS with the data
system computer. It has the following components:

e Three power mode icons to set the MS’s power mode (on, standby, and off).

* The system readback icon to indicate the various readback states.

e Three panes on the left to define parameters for scanning, ion source, and
calibration.

e Up to three graphs to show real-time information about the current

measurement.

26



ting up for calibration

+ Calibration set up Positiveionmode

Pos lon Spray Voltage (V) 2500to 3500
lon Spray Current Readback* 0.4-0.5pA
Sheath Gas (Arb) 0
: Aux Gas (Arb) T
« ESI calibration Sweep Gas (Arb) 0
probe (beige nut) lon Transfer Tube Temp (°C) 320
+ Grounding union Funnel RF (%) 50
+ No Spray cone Negative ion mode
« No Drain Insert Neg lon Spray Voltage (V) 2000to 3500

lon Spray Current Readback* 0.2-0.3pA

suggested position: down halfway between M and L; forward 1.2; sideways visually in
the middle

Place a clean 500 pL syringe with 450 pL of calibration solution in the syringe pump.
Remove any air bubbles.

21 Propristary & Confdentsl SCIENTIFIC

Initial starting point for stable spray, adjust if required, ensure spray is stable before
calibration



lon Source and Define Scan panes

ION SOURCE DEFINE SCAN CALIBRATION
10N SOURCE DEFINE SCAN CALIBRATION
lon Source Optimization
Scan Type | Ful scan -
Current LC Flow (uL/min) ‘ 0 ‘
Orbitrap Resolution | 15000 -
Get Defaults = =
Scan Range (m/2) [150 3 |-|2000 % |
lon Source Type EsI =
T RF Lens (5) |s0 <
@ PosionSpray Voltage (V) | 3000 < | 2064
NJ%; lon Spray Voltage (V) | 2200 ] AGC Terget | Stenderd M
Sheath Gas (Arb) ‘0 - ‘ooo Maximum Injection Time |ul
®  AuxGas (Arb) 7 o Time (ms) [s0 <]
Sweep Gas (Arb) lo * oo Microscans ! <
© fon Transfer Tube Temp (') | 320 : \ 3203 Source Fragmeniation [ 1
ThermoFisher
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The above are the reccomended initial settings for calibration, you can use them to
demonstrate how to define ion source settings and scan parameters in tune.



Checking for stable spray

Note: set resolution at 15k

STATUS By Function

Legends
RSD = 2.5 % Signal Stability Good 9,;;01,5%
B RSD2%

Total lon Current 541901 18 nrae [

K
ol
ol T = . ) 0 50 8 100 120
TR e e e e AN\ Scan Number
ThermoFisher
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Show the customer how to check the spray stability, this should be done with 15 k
resolution



Saving Favorites

[} + lon Source settings are a
e global instrument method
£ el i parameter
e (1) 3
e . « Favorites allow for saving,
lon Trarster Tube Temp () 320 . . .
g Wm0 0 deleting, loading, applying
= :
St ion source and scan
settings
CEE—
cmesny
calibration h Aoy ‘
Load
Delete
Rename
30 propretary s Contoente i

No “tune file” but can save favorites. Save the calibration recommended settings and
show how to apply.



Enable hotlink

T —
° RS S 2 7 «| @ Tunepreferences - o x

o E -

Clear Calibration check boxes when complete

Nl\gmble Hotlink for Define Scan and lon Source Panel

®) Show Report Generation Options dialog box
D) Automatically generate reports
Do not generate reports

[¥] Show Console

Show graph

[] Show spectrum

[¥] Show system configuration

Show embedded system configuration

Bl Alerts Console Options

Show wamings
[T Show recovered errors and wamings
[] Show information

300| Minutes included in the log file before error detected

300| Minutes included in the log file after error detected
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How to enable hotlink
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Flexmix — pos lon

PR T RO ™
VI + 65 Pl 11500000 0000008 O Components: m(?n?z]”“‘ lon Type
) — Imidazole 69.04472 [M+H}
. - Triethylamine 102.12773 [M+H]*

§ Tetramethylpiperidine 142.15903 [M+H]*
e ',;{;;I.'?{’ o Caffeine 195.08765 [M+HF
 w " oo MRFA 2+ 26263612 [M+2HP*

Hexamethoxyphosphazene 32204812 [M+H}

MRFA 524.26496 [M+H[*

. 000 Hexakis(2,2-difluoroethoxy)phospl ne 622.02896 [M+H}
Hexakis(2,2,3, 3-tetrafl y)ph 922 00980 [M+H]*

102200341 [M+H]
112199702 [M+HF

T RTESTIST RUTOR 00— Tryection Tane 0080 1221.99064 [M+H]*
FTMS . p £51Full ms (40.0000- 20000001
ng 1321.98425 [M+H}*
4200 g -
- by T 142197786 [M+H]
o 152197147 [M+HF
§ " e 162196509 [M+H]*
H - o 172195870  [M+H}*
i o - e e sy 182195231 [M+H]
=9 1219663 .1
o] [aiiine  @ous Bt s 22 e ’ Hexakis(1h,1h,7h et
2 - R=63406 ,1h, Th-
R 1 O R T Y o i = it perfiuoroheptoxy)phosphazene 212193315 [MeH}
© % @ 70 0 % wo o o wo | e 1 " o W o 20 Hexakis(1h,1h 9h- 2721.89483
vz perfluorononyloxy)phosphazene 2721.89445 [M+H}
ThermoFisher
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Typical spectra and composition



Flexmix — neg lon Mo

FITIST RIASESS NS T8 Tryecion Trell 1050
FTMS - p ESI Full ms [150.0000-2000.0000] Components: Accurate Mass
w22 (m/z) lon Type
100 2= s - LC-MS grade acetic acid 50.01385 [M-H}
. =1 e Trifluoroacetic acid (TFA) 112.98559 [M-HF
15319547 z
g - P R :s:.;;- P:mr:ﬂuuroprupiumc a:d 162.98239 [M-H}
5 ae el 2 5319341 erfluoroheptanoic ac 362.96962 M-H
Z « e <13 e o 13339680 ‘z:lz.u?u. — ) o (M-HE
. et ar - Ra2005 — ,ﬂé{% 2 4 6-Tris(heptafluoropropyl)-1,3,5-triazine 601.97898 (M+OHF
2= R=32506 2=
W R B Lo Ll LU L Hexais2233
o ) 120 140 1600 1800 2000 tetrafluoropropoxy)phosphazene 1033.98811 [M+TFA}
iz
1133.98172 [M+TFA}
1233.97533 [M+TFA}
P A ™0 e
P ESIFulms|
1129857 1433.96256 [M+TFA}
- e Uttramark 1533.95617 [M+TFA}
1633.94979 [M+TFA}
>
1733.94340 [M+TFA}
“ camsa 1833.93701 [M+TFA}
° R s 193393062  [M+TFA}
2] saruss morrions soes 9738 1s2nere 110168 o608 Hexakis(1h, 1h,7h-
= 166008 "‘“ Refde Reeion ReT2100 " 729 fesoo perfluoroheptoxy)phosphazene 223391146 [M+TFA}
&% e @ % e o o w0 o wa W th ik e 2o Hexakis(1h, 1h,9h-
e perfluorononyloxy)phosphazene 283387314 [M+TFA}
ThermoFisher
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Typical spectra and composition



Mass Calibration

ION SOURCE DEFINE SCAN CALIBRATION
Calibration Options

[] Skip Spray Stability Evaluation
[] Check Only

[[] Set System to Standby on Completion

T

[C] Positive ion mode

[[] Negative ion mode
¥ [ System Calibration

[[] Positive ion mode

[[] Negative ion mode

« MS should be calibrated to ensure the mass
accuracy of the results.

+ Before you start the calibration check that you
have a stable spray

« If the system has been in Off mode before,
put the instrument into On mode or Standby
mode for at least 90 minutes before you starta
mass calibration procedure.

« Evaluate daily/weekly if it fails, calibrate.
Good idea to calibrate before every sequence
of important experiments.

« Calibrate unused polarity modes (e.g. neg)
at least every 3 months.
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System Calibration

* Always run the positive ion polarity
B ST cALBRATION calibration procedure before the negative ion
polarity calibration procedure

Calibration Options

‘ N . + Before you start the calibration check that you
[[] Skip Spray Stability Evaluation

[ Check Only have a stable spray

[] Set System to Standby on Completion * Callbrate monthly

* [[] Mass Calibration

[] Positive ion mode v [] Mass Calibration
[[] Negative ion mode v [ Positive ion mode Jun 08, 2019 Jun 07, 2019
v [] Negative ion mode Jun 08, 2019 Jun 07, 2019
= [] System Calibration Jun 07, 2019
. Postveionmode v [ Positive ion mode Jul 07, 2019 Jun 07, 2019

[] Negative ion mode

35 Propristary & Confidential

Smart calibration: eg if system was vented performs more calibrations



Evaluations

« Calibration/evaluation
ION SOURCE DEFINE SCAN CALIBRATION

Calibration Options

Skip Spray Stability Evaluation
[] Check Only

[[] Set System to Standby on Completion

* [[] Mass Calibration
[] Positive ion mode
[[] Negative ion mode
¥ [ System Calibration
[] Positive ion mode
[] Negative ion mode

« Each Tune Calibration is accompanied by a
Check procedure

+ ,Check Only“ toggle enables Evaluation only,
skips Calibration

36 Propristary & Confidential

Each calibration is accompanied by a check procedure. If you want to perform only an
evaluation, select the Check Only check box. Includes HCD evaluation

36



Saving a report

© Save Report As X
A || > ThisPC » OS(C) » Thermo > Instruments > 20190607EC v & | Search 20190607EC r
Organize v New folder c . (]
Name - Date modified Type Size
s Quick access
X Calibration-2019-06-07_09-25-41
> [ This PC X Calibration-2019-06-07_12-44-27
) & Network X Check-2019-06-07_01-32-48 Adobe Acrok
o fene #11 DiagPos_lon Optics Maintenance Check-.. Adobe
*& H | i - Adol
® Generate Report Now lomegroup 4] DiagPos_lon Optics Maintenance Check dobe
Save For Later T4 DiagPos_Quadrupole Maintenance Chec... Adobe Acrobat D
7 Discard Reportis)
oK
File name: | DizgPos_Transfer Tube Maintenance Check-2019-06-07_02-08-40 -
Saveastype Adobe Acrobat Document v
A Hide Folders Cancel
ThermoFisher
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The calibration and evaluation results can be saved in a report
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Evaluation Results

Name Resule Value Minisus Maxisus Comment
Check Sagnal Seability Passed : 2 = [ewod sigral srability 5.3 %
System Calibravien - Positive dom ol Passed = s =
efT Phaze Check true - - - Delta t0=-0.02 +/- 0.01
PRASON Ha-Specd THT Phase Creck — . . =
T Fees Ay Gk s . . = [Exsernal Calibeation Erver res
pom (Acceptance limit =
3.0 ppm)
Taternad Calibration Erver ras
0.1 ppn (Acceptance limit =
1.0 ppm)
Lo /3 Spoceral Pass Accuracy Chack — . . = [Exvermed Cadibrovion Erver ree
2 0.8 pem (Rcceptance Jinit =
3.0 ppm)
Internal Calibration Error rms
= 0.2 ppn (Acceptance limit =
1.0 ppm)
Mass Accuracy Transient Length Dependency troe - - - Maximum mass accuracy deviation
Check i3 0.5 ppm
Toss Aeswracy Space Goorge Depentency Guach (R : = Pt e ooty Gevintion
15 0.3 pym
10 Prosa Scaling Check e - - 5
Tnjection Filter Trolation Check - = - Mt
Quadrupele Trslation Check - - = . prryem—
Paieadt 1n botn
eriemations
Quadrepole Transm./Rod Config. Check e = = - Passed: Transmission of m/z
(69, 195, 524, 1622] meet
opecifichtions for hoth red
comtigurations
Sransmission squl
ovecttications for red
isching.
WD Fraguentation wnd Tropping E¥ficioney (G : = ~ A1) measurenants within
Check specitications
ThermoFisher
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Note that Evaluation Includes HCD evaluation



ION SOURCE DEFINE SCAN CALIBRATION
Diagnostics
~ System
[ Bake Vacuum Chamber
[[] Examine Failed Sub-Procedure
[] lon Optics Connectivity Check
[] Transfer Tube Maintenance Check
[J lon Optics Maintenance Check
[] Quadrupole Maintenance Check

»  HCD Cell
» [ FAIMS
v [ Tools
L
ThermoFisher
33 Propritary & Confertal SCTENTIFIE

Show the customer where to find the diagnostics



Diagnostics: lon optics connectivity check

+ Evaluates connectivity of ion optical elements

« Switches each element to operating state and to
deflecting state

+ In some cases signal will not be fully lost

+ Good result show a change in each step

+ Requires stable ion signal.

TC (10°9)
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Diagnostics: Transfer tube maintenance check

» Checks if the transfer tube needs cleaning by measuring
the fore vacuum.

« |f the fore vacuum is below a (temperature dependent)
threshold, the transfer tube might be blocked and cleaning
is recommended.

Transter Tube Mantenance Check

Lil

Proprietary & Confidential

41



Diagnostics: Quadrupole Maintenance Check

This check tries to charge up potential contamination
inside the quadrupole.

It uses ions of both polarities, so:
+ a stable and bright spray is required on both polarities.

+ Recommendedto setthe source gases and temperatures
to the same levels in positive and negative ion mode.

On a clean quadrupole, no charge can be deposited,
so the plot will show a straight line. With increasing
contamination of the quadrupole, the plot will start
showing a slope. This is expected and to a certain
level tolerated by the instrument.

Once the fail threshold is reached the quadrupole
should be cleaned.

The cycle time between two cleanings depends
strongly on the sample type and the sample amount
injected. .

Lo from cotiomur  arb.

Ou
Quadrupole Maintensnce Check

2t ast” w’ ase”
Accumebated charges /€

42
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Diagnostics: lon optics maintenance check

* From Source to Bent flatapole Exit lens:

+ actively discharges ion optical element (neg.
ions) and subsequently evaluates transmission
trend.

* It is recommended:

+ a stable and bright spray on both polarities.

* Recommendedto setthe source gases and temperatures
to the same levels in positive and negative ion mode.

+ Recommendedto set negative ion mode voltage to low
values (range 2.2 kV)
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Creating a method

:
Instrument Setup - y e
= -
Lbrary Browser Processing Setup Lo
-
‘Quan Browser
-
Amanac mrCloud Omics Comoarator

ThermoFisher
B o SCIENTIFIC

In Xcalibur



Method Editor: Overview

ONNORNO)

Method Editor tabs
Method Editor

1. Global Parameters

2. Scan Parameters bpoaiC iy |
-
- Seamnan

3. Summary Page [omT—

T

200
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Method Editor: Global Parameters

Method Editor

Global Parameters:

1. lon Source Properties

2. Syringe Properties

3. Divert Valve A Properties
4. Divert Vaive B Properties

5. Contact Closure Properties

T—

[a—

Mgt ion )

Par——

G hth

Iy e o k)

[

]

0Ly

e __J
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lon source

Seweep Gas (Arb) °

tou Teanshes Tube Temp (C) | 120
\aporicer Temg ("C) o

APPI Lamp Motin Use

Use lon Source Settngs from |y
Tune

a7

Proprietary & Confidential
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1: Global Method Settings:

- Method Duration (min)
- Application mode

- Method Timeline

- Infusion Mode

- Expected LC Peak Width (s)
- Internal Mass Calibration

aqa
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Method Editor  Giobal Paameters [JEESSTESSES

Method Timeline

Adding a new experiment

periment

Nanw  |m
Advanced Pask

Determenaticn =
Defauit Charge State. 1
ntesral Mass Calbeation on

49 Propristary & Confidential
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Method Editor

Applcation Mode
[ Peptide - |

Method Duration (min)
20

Global Parameters

Scan Parameters

133 187

| Double click to rename experiment if needed |

50 Propristary & Confidential
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Internal mass calibration

Method Editor | Globa parameters

Bt
M ] It biode Lt Cvematogaph, *
Peptide = H T
EpecedLCP WG |2
Lo mie) Advanced Peak 2
“ Debemian
Dot Churge st 1
et Colbsion | O .
of
v

User defined Luck Mass

200
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Experiment Pane View Types

Method Editor Gt puameen

pphcmenote | *
[

,f
§

»
¢
¥

 anaaanuRi

52
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Intensity

Precursor Fit

Charge State

Dynamic Exclusion

Targeted Inclusion »

Precursor Selection
e

Save as Template

My Experiments  »

aqa

e Uit Oty +
gt (P Wan ) |2

Advanced s P
[t

Coton Chrge Sote

v M Cobeten | O

2 Experiment Pane View Types:
a.  Quan View
b.  Qual View
c. Template View

52



Example: Create a Full Scan data-dependent MS? method in Qual View

Scan Parameters Summary

Method Editor Global Parameters

Method Timeline

Experiment [

Peptide ~

Method Duration (min)
2 1. Go to MS Scans, click on Full scan

2. Dragand drop the Full Scan to the
experiment pane

'e00

@B o S

— G

ThermofFisl
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Example: Create a Full Scan data-dependent MS? method in Qual View

Method Editor

Global Parameters

Method Timeline

Scan Parameters Summary

Experiment [ESIE

Apphication Mode

| Peptide ~ |

Method Duration (min)

20

Experiment # 1

3.
4

Go to MS2 Scans, click on MS2

Drag and drop the MS? Scan to the

experiment

Time Range (mi

54 Propristary & Confidential
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Scan properties

Method Editor ot e [i8 . Summary

Full Scan Proj

— Orbatrap Resohuton | #0000
D - — Scan Range (m/2) 100-1000
? a RF Lens (%) 0
_ — = AGC Target Standard v
&S] Mo ijacionTine | 0, -
! Anew Full Scan data-dependent Microscans 1
e MS? method is created Data Type | Profite -
= Scan parameters can be changed on properties Polarty | Postive v
o] pane Source Fragmentation
_ Use EASY-IC™ on .
= S—

- o ThermoFisher




Go to Scan Filters and add an Intensity Filter to

Method Editor  Giote racameers the experiment pane
) Oxperiment
- y e hote B e
Intensity Properties: Tl ]
= - Intensity Threshold : The minimum signal Ot Chag e (
intensity required to trigger a data dependent =
scan.

500

[ =) “ s Filter Type | Intensity Threshold -
- - a Intensity Threshold 5.0e3

B p—— H

-

=

—n

I
P} aqa
ThermoFisher
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Just a filter example




Holistic Test

pphcmen those

Feprn

Matod Bt ey

?i‘ Hi BB
b [

Qaqe
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Use the holistic test settings (see planet orbitrap document or Bremen sharepoint) to
demonstrate how to set up a method
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Summary pane

Method Editor Gt pusmeen

= -~

eptcimen ose Popeite
Adebod Ovon s 111

Smwap G s &
o Tt Toke Torg () 779
ha o S T Fibe
prers

M5, Gt Suttings

oo

Monccrcon pass Samnscn Pegade
Rut et whem 1o e i e St
b~

e Sty Db
Tmhed 3063

b harge e 23
bt unseermned e s fohe

Opamic tachnen

Oy Lo Mo ot
1

St T s
ot Toma o $31

xhron atin 05 30
Mo Tk ppon

o 10
D g e

Purem dopantert s 1n s charge e g
P iy Vo

Scom Descnptn

Outa Depencdent

Ot oot M S P Ovtcome

Scan Event Type

Scan
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Summary pane has tree view and document view
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Note on Mass ranges

Mass Range for Full Scans mlz 406000 (8000 with BioPharma option)
Recommended sertings:
®  If first mass is = mlz 150, set last mass < 15x first mass.
© If first mass is 50 < mlz < 150, set last mass < 10x first mass.
& If first mass is 40 < mfz < 50, set last mass < 5x firse mass.

if factor 5-10-15 rule is violated the fields to The instrument conducts the experiment,

enter the scan range are highlighted in yellow However, the larger masses (above the
recommended scan range) will be

discriminated

Full Scan Properties T e Ty
P
fre
Orbitrap Resolution | ‘80000 - - 2
®
Scan Range (m/2) | 401000 |
o enn 195.0073
RF L %) | 50 | i.\w‘ﬂl l-:’x‘"
ens (%) N ol =
- neoe WL 426 420 IS R
J “ Re4208 B350 R332 Re200 R 20100
AR 2 =0 0 20 0
. mc o % r £ £ % S
& It is recommended that Last Mass should be 5x of First Mass or less when First Mass is between 40-50 m/z e
ThermoFisher
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Setup LC method

& Method01.meth - Thermo Xcalibur Instrument Setup
File EASY-LC Xcalibur VI Help
DSd & x|®
Samgle pickup and loading ]
| [ Ssmolepchap
== —

Thedo Vokme 0 (M s oop size -2447) ~
EASYrLC ] [ “)

! Fow 0 u/mn [l

| g

4 Sample loadng
“Orbarap Exploss
480 Volume 0w —'"\ o

JOE ; ".e.]
N Fow /mn - (@
-~
Max pressure: B u
Solvents
A water B: acetontde
cBock | [ New>
ThermoFisher
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If customer also acquired LC demonstrate how to set up also the LC method (ideally
use holistic test method as template)
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Save the method

B Method01.meth - Thermo Xcalibur Instrument Setup
File Orbitrap Exploris 480 Help
New
Open...
Save
As...

Summary Information...

Ctrl«N
Ctrl«0
Ctrl+§

‘arameters

Timeline

61 Propristary & Confidential
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Setting up a sequence

:

Instrument Setup
:
LUibrary Browser

Quan Browser
-

Armanac

Sequence Sewp

Processing Setup

@

mrCiood

Omics Comoarator

62 Propnetary & Confdental

In Xcalibur
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Setting up a sequence

hange Actors View Help

¢l CFELBSNASEREEr B .
I

& Run Manager
Check Devices
Samgie hame
Warking On:
Poanen
Raw Fie
Inst. Methodt
+ Tharmo EAST-nit o "
Not Connected
4 Orbirag Explors 480 - A L1 THSPC » 0S(C) » Xealbur > methods +[®] [Sasmchma »
Ready 1o Downioad
i Organze = Newlolder - e
2010089 fesa ™ Hame ke modified
HEEC G Mty . -
Hew folder
Prmap MAEPS
B This PO
W Destrop
4 Documents
& Downlosds
D Music
& Prctures
B vieos
| =ose
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unning a sequence

MEASEHHE > W2

| sample Type Run Sequence 4 Inst Meth Path nj Vol |

1| Unknown * datadl CXcaliburimethods' CAXcaliburiData A1 200
2| Unknown * data02 CiMcaliburimethods' CAXcalibur\Data A2 200
»3 | Unknown - dats03 CiXealiburimethods' C:Xcalibur\Data 200

h .
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Maintenance

« Overview « Depending on Configuration:
* Orbitrap Exploris User Maintenance * EASY-nLC
« Flush Sample lines and AP| probe « UltiMate
» Check pump oil * FAIMS
« Purge pump oil * PNs of reccomended consumables
« Air filters

* Sweep cone and ITT
* API Source interface maintenance

+ Bent Flatapole and Quad maintenance
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General

* Orbitrap Exploris 480 empowers the user to perform their own performance maintenance as required

* Service Plans
+ Preferred Service plan
« Corrective maintenance
+ Parts, labor, and travel
* Annual PM
» doesnot provide a Performance Maintenance service.
* Elective Performance Maintenance Package
= Customermay electto purchase a Performance Maintenance Package if desired and IES will performthe service.
* Standard Factory one-year warranty:
» Performance Maintenance Training (~2 months after install)

* Preventative Maintenance (~11 months after install)

ThermoFisher
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The Orbitrap Exploris 480 features a unique design for increased robustness and
more customer routine maintenance. The Orbitrap Exploris 480 unique optics
configuration empowers the user to perform their own performance maintenance as
required.

Since the user is now able to directly maintain performance without service
assistance, Warranty and Service plans will no longer include these user enabled
performance maintenance.

The Preferred Service Plan takes the place of the Essential Plan and the Extended
Warranty. The Proactive and Limited Plans are available and do not include
performance maintenance.

Customers who choose to do Performance maintenance themselves should contact
the FSR to book a training about 2 months after install. Here the FSE trains the
customer on how to perform maintenance on the quadrupole and the bent flatapole.

FSR should book the standard warranty jobs as training and PM to differentiate from
an unplanned warranty visit.
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User Maintenance

Table8-1.  User mamtenance procedures

MS Component  Procedure Frequency
Forepumps  Purge (decontaminate) il Daily

Daily

Depends on process
If oil level is close to minimum.

xternal  Daily

Check gas ballast valve Monthly

Change oil

Replace exhaust filter 1f oil mist appears at exhaust or
annually I

Check anti-suckback valve

ThermoFisher
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The frequency of cleaning the components of the APl source depends on the types
and amounts of samples and solvents that are introduced into the instrument. In
general, for a given sample and ionization technique, the closer a mass spectrometer
component is to the source of the ions, the more rapidly it becomes dirty.

The sample transfer line, the sample tube, and the API probe should be cleaned at
the end of each operating day to remove any residual salts from buffered mobile
phases or other contamination that might have accumulated during normal
operation.

The ion transfer tube and the ion sweep cone of the APl source must be removed and
cleaned periodically. Remove and clean the ITT if ion transfer tube bore is
contaminated (chemical noise) or obstructed (pressure decrease).

The exit lens and the ion funnel become dirty at a slower rate than the API probe, the
ion sweep cone, and the ion transfer tube.

Diagnostic tools available to help assess the need for maintenance of ion optics (see
slide 39)
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A good time to purge the oil is at the end of the working day after you flush the API
probe, the ion sweep cone, and the API probe with a 50:50 methanol:water solution
from the LC. Depends on the types and amounts of samples and solvents that are

introduced into the instrument. For low flow applications, purging the forepump is
rarely necessary.
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Flushing the Sample Transfer Line, the Metal Needle, and the API Prob

N

Flush the sample transfer line, the metal needle, and the APl probe at
the end of a working day or a series of measurements (or more often if
you suspect they are contaminated) by flowing a 50:50
methanol:distilled water solution from the LC through the API source.

Tip You do not need to flush the inlet components daily. However, if a
mass spectrum shows unwanted contamination peaks, flush the inlet
components.

% To flush the sample transfer line, the metal needle, and the APl probe

. Wait until the data acquisition, if any, is complete.

. Open the Tune application by choosing Start > All Apps > Thermao
Instruments > model x.x > model Tune.

. From the Tune software window, click the System On button to
toggle it from Standby to On. The voltages and gas flows to the
API source are switched on.

. Setup the HESI probe as follows:

a. In the Tune sofiware window, display the HESI Source window.

b. In the HESI Source window, enter 30 in the Sheath Gas Flow
Rate text box.

In the HESI Source window, enter 5 in the Aux Gas Flow Rate
text box.

n

d. In the HESI Source window, enter 0 in the Sweep Gas Flow
Rate text box.

ACAUTION

At Dparatig i Systam

e In the HESI Source window, enter 0 in the Spray Voltage text
box.

£ Click Apply.

. Set up and start a flow of 50:50 methanol:water solution from the

LC 1o the APl source:
* Set the Flow Rate to 2 value that is typical for your experiments.

* Set the solvent proportions to 50% methanol and water.

Hazardous Substance. Methanol is highly flammable and
noxious. Keep away from heat, sparks, and flame. Avoid accidental
exposure. Use with adequate ventilation. When possible, dilute it
with 50% water. Refer to your supplier’s Marerial Safety Data
Sheet (MSDS) for proper handling of methanol.

. Let the solution flow through the sample transfer line, the metal

needle, and the AP] probe for 15 minutes. Afier 15 minutes, switch
off the flow of liquid from the LC o the API source. Keep the

APl source (including the APCI vaporizer, the sheath gas, and the
awsiliary gas) on for additional 5 minutes. Stop the LC pump.

. After 5 minutes, place the system in Standby condition as described

on
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The sample transfer line, the sample tube, and the API probe should be cleaned at
the end of each operating day to remove any residual salts from buffered mobile
phases or other contamination that might have accumulated during normal
operation.
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Check oil on the forepumps Refer to Operating and pump manual for further instructions I

69 Propristary & Confdentsl SCIENTIFIC

Demonstrate how to check and refill oil, refering to service and pump manuals
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Purge oil on the forepumps

Purging the Oil in the Forepumps

Purge (decontaminate) the oil in the forepumps on a regular basis ©

remove water.

T purge the oil i a forepump

Refer to Operating and pump manual for further instructions

b o
‘ imp run for 30 minutes with the gas ballast valve open.
s e the gas bal afanAaAAAa
NOTICE Forgetting to close the gas ballast valve increases the risk of cither
running dry the oil pump or, upon venting, getting oil into the
vacuum system!
PRI " TSI ra—
ThermoFisher

Demonstrate how to purge the oil, referring to service and pump manuals

A good time to purge the oil is at the end of the working day. Depends on the types
and amounts of samples and solvents that are introduced into the instrument. For
low flow applications, purging the forepump is rarely necessary.
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Maintenance of Fan Filters

+ Check every four weeks and clean them if
they are dirty.

« Beginning at the front side of the instrument,
insert a finger into the recess in the bracket and
pull at the fan filter bracket to open it.

« Pull each fan filter out of the filter bracket and
check it for dust.

« If the fan filters are covered with dust:

» wash the fan filters in a solution of soap and
water.

» Rinse with tap water.
» Squeeze the water and let them air dry.

* Reinstall

71 Proprietary & Confidentisl SCIENTIFIC

Each of the ventilation slots at the front side, the left side, and the right
side of the mass spectrometer is equipped with a fan filter

Each fan filter bracket is plugged into the instrument frame.

Beginning at the front side of the instrument, insert a finger into the
recess in the bracket and pull at the fan filter bracket to open it.

Check the fan filters every four weeks and clean them if they are dirty.
Replacements for the fan filters are available
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Removal of sweep cone and ion transfer tube Refer to Operating manual for further instructions

e Metwnac o f A1 Soven

Maintenance of the lon Transfer Tube and the Sweep Cone

Make sure that you do not accidentally lift the release lever that is
located at the top of the APl source interface, which will vent the

MS, \

API cone seal

Spray cone

Vespel™ O-ring

’, lon transfer tube Gas inlet on the

C‘ ion sweep cone
70
c

@/ R

To avoid contaminating the ion transfer tube, do not touch its
exposed entrance.

NOTICE To prevent mechanical damage to the transfer tube, make sure that
the tube temperature is well below 200 °C. Let the spray cone cool
down for at least 60 minutes to allow safe handling by laboratory
personnel. See the safety information on
12 Propnetary Contdental !IlelrgnNoTF{s}hlecr

Demonstrate how to remove and clean the sweep cone and ITT

Refer to the manual for instructions

The ion transfer tube and the ion sweep cone of the APl source must be removed and
cleaned periodically. Remove and clean the ITT if ion transfer tube bore is
contaminated (chemical noise) or obstructed (pressure decrease).

Turn off the flow of liquid from the LC (or other sample introduction device) to the
API source.

Switch the system to Off mode. Wait for at least 60 minutes to let hot components
cool down.

Remove the API source housing from the front of the mass spectrometer.

Remove the ion sweep cone by grasping its outer ridges and pulling the cone straight
off the API cone seal.

Remove the ion transfer tube by turning it counterclockwise with the custom removal
tool until you can pull it straight out of the ion source interface.

When you remove the ion transfer tube (after it has cooled to room temperature),
the vent prevent ball drops into place to stop air from entering the vacuum manifold.
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Therefore, you can remove the ion transfer tube for cleaning or replacement without
venting the system.
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Preparation steps Refer to Operating manual for further instructions

« Waituntil data acquisition, if any, is complete.

« Turn off the flow of sample solution from the LC (or other sample introduction device).

« In the Tune software window, put the instrumentin Off condition.

« Shut down and vent the system by setting the Main Power switch to the OFF position.

« After 5 minutes, disconnect the power cable to prevent the system from being turned on in the
opened state.

« Prepare a clean surface on the bench or ideally in a fume hood, e.g. place some clean aluminum
foil on the bench.

« Wait 10 min for the instrument to vent before beginning any maintenance.

« For opening the main chamber: Disconnectand remove all items that are in the accessories cabinet
(for example, the syringe pump). Make sure that nothing is plugged into the USB ports at the right
side of the compartment.

ThermoFisher
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To maintain ion source interface assembly components other than the
sweep cone and the ion transfer tube, the instrument needs to be shut down and
vented.
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API Source Interface Removal Refer to Operating manual for further instructions

« After fully venting the + Pull the inlet stack straight
system remove the cooled out and store it in a clean
inlet stack by pushing the area.

release laich up. * Block the opening to the
analyzer chamber to
prevent dust contamination
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Demonstrate how to remove and clean the inlet stack
Refer to the manual for instructions
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Disassembly Inject filter and focus lens

Refer to Operating manual for further instructions

* Insert a flat head
screwdriver through the
holes in the injection filter
PEEK holder to loosen the
screws.

* Inlet stack components:
1. Source cage
2. lon funnel
3. Internal calibration unit
4. Injection filter

Flat head screwdriver

* Pull up tab 1 of the metal
retainer for the focus lens until
it is freed from the PEEK
holder. Unhook tab 2 and
remove the lens.
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Demonstrate how to remove and clean the inlet stack
Refer to the manual for instructions
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Disassembly of the lon Funnel Refer to Operating manual for further instructions

TT—

* By hand, continue to » Pull the entire lon Funnel
unscrew the long screws and IC unit assembly
until the second set of straight out of the source
windings is free. cage.
% ki ThermoFisher

Demonstrate how to remove and clean the inlet stack
Refer to the manual for instructions



Disassembly Exit Lens/IC Unit

+ Separate the IC unit from
the lon funnel being sure
not to bend the long metal
pin extending through the
PEEK holder of the S-
lens.

Refer to Operating manual for further instructions

* Wipe clean with wet lint-

free wipes soaked in
Isopropanol:Water and
purge with N2.

\

+ For cleaning instructions
see Operating manual.

1. Source Cage

2. lon Funnel

3. Internal Calibration Unit
4. Exit Lens

5. Injection Filter

6. Flatapole Focus Lens

m

Proprietary & Confidentisl

ThermoFisher
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Demonstrate how to remove and clean the inlet stack

Refer to the manual for instructions
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Removal of the top cover Refer to Extended Maintenance Manual for further instructions

+ With the accessory
compartment open, loosen
the 3 mm hex screws in the

accessories cabinet that \
connect the top cover to the
cover of the instrument with handles of the cover with

* Remove all equipment both hands and push it a both hands and lift it off.
located in the accessory small distance toward the Store the cover in a safe
compartment. Make sure rear side of the instrument. place.

nothing is plugged into the

USB ports
18 prooretary Conisesel oozt s

The Orbitrap Exploris 480 unique optics configuration empowers the user to perform
their own performance maintenance as required.

Demonstrate how easy it is to remove top cover to access quadropole and bent
flatapole.



Ope Q e a ambpe Refer to Extended Maintenance Manual for further instructions

* Important: » Use the handle to open the Customer-accessible parts:

Wait until instrument is fully lid of the quadrupole 1. Quadrupole
vented chamber. 2. Bent Flatapole

* Make sure that the
chamber is open only when
you do work on the
components inside

19 Proprietary & Confidentisl SCIENTIFIC

The Orbitrap Exploris 480 unique optics configuration empowers the user to perform
their own performance maintenance as required.

Demonstrate how easy it is to access quadropole and bent flatapole, and indicate to
the customer where the parts are located. Customers who choose to do Performance
maintenance themselves can contact the FSR to perform a hands on training 2
months after install. Here the FSE can demonstrate how to perform maintenance for
the quadrupole and the bent flatapole. The extended maintenance manual can be
given to the customer during the hands on training and contains detailed step by step
instructions on how to do maintenance on these parts.
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EASY-nLC maintenance

EASY-nLC 1200
Troublesh ing and Mai Guide
Touch-screen application version 4.1
thermo
scientific
i T

If an LC is also installed, refer the customer to the respective manuals for
maintenance and best practices. EASY-nLC manuals can be foundin LC Devices.
Latest revisions can be found on www.thermofisher.com, ULS knowledgebase,
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UltiMate 3000 maintenance

Thermo Scientific Dionex
UltiMate 3000 Series

Nano/Cap System NCS-3500RS
Nano/Cap Pump NCP-3200RS

’ " Mate 2000 Sene:
Operating Instructions NCS-3500%S and NCP-3200RS
(Original Operating Instructions)

58 R for Of Running Sy (Best
- Practice)
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If an LC is also installed, refer the customer to the respective manuals for
maintenance and best practices. RSLC nano manual can be found in Direct control.
Latest revisions can be found on www.thermofisher.com, ULS knowledgebase,
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FAIMS maintenance

FAIMS User Guide

FAIMS Pro System

User Guide
High-Field Asymmetric Waveform lon Mobility
Spectrometry System

Maintaining the FAIMS Pro System [

Contents

| —

For a list of replaccable parms, se

82 Proprietary & Confidential

Refer to the FAIMS manual for maintenance,
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PN of reccomended consumables: LC-MS

Product Name _UnitSize | Product Number

Pierce™ Hela Protein Digest 1x 20 pg dry pellet 88328
Standard

PRTC: Pierce™ Peptide 0.5 puM, 50 pl frozen aliquot 88320
Retention Time Calibration

Mixture

99.9% Water, 0.1% FA Optima 500 mL LS118-500
LCMS grade

80% ACN, 0.1% FA Optima LCMS 500 mL LS122-500
grade

99.9% ACN, 0.1% FA Optima 500 mL LS120-500
LCMS grade

EASY-Spray Column 15 cm x 75 pm ID, PepMap C18 3 ES800A

um particles, 100 A pore size
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www.thermofisher.com or www.fishersci.com.
For holistic test



PN of reccomended consumables: maintenance

Product Name _unitSize | Product Number

Pierce™ FlexMix™ Calibration 10 mL A39239
Solution

Performance Maintenance Starter BRE0021873
Kit - Exploris

Maintenance Consumables Kit BRE0021372
DUO 11 Gil P3 0.5L BRE0015107
SOGEVAC oil LVO700 2L BRE0019927
lon transfer tube, high capacity 1 80500-20045

Further information on replaceable parts in operating manual

B4 Propritary & Confoertal SCIENTIFIC

Replaceable Parts



