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1 How to use this Manual

The material included in this manual is provided to assist authorized personnel in performing
installation qualification (IQ) on the Thermo Scientific Dionex™ UltiMate™ 3000 RSLCnano HPLC
systems configured for direct injection or preconcentration with the standard application kits. It is
assumed that the individual using this manual has had sufficient training in the use of analytical
instrumentation and is aware of the potential hazards including (but not limited to) electrical hazards,
chemical solvent hazards, exposure to UV radiation and the exposure to pressurized solvents.

The layout of this manual is designed to provide quick reference to the sections of interest to the user.
However, we recommend that you review the manual thoroughly before starting the Installation
Qualification in order to obtain a full understanding of the procedure.

This manual is provided ‘'as is'. Every effort has been made to supply complete and accurate
information and all technical specifications and programs have been developed with the utmost care.
However, Thermo Fisher Scientific assumes no responsibility and cannot be held liable for any errors,
omissions, damage, or loss that might result from any use of this manual or the information contained
therein. We appreciate your help in eliminating any errors that may appear in this document.

All information in this manual is subject to change without notice and does not represent a
commitment on the part of Thermo Fisher Scientific Inc.

All trademarks are the property of Thermo Fisher Scientific and its subsidiaries.

Warnings

The Warning sign and the Important sign shown below are included in various locations in this manual
or in the manuals provided with the instruments which are to be tested. These signs provide the
following information:

E Important  Information which must be followed for a successful 1Q

E Tip Recommendation

RSLCnano IQ Operating Instructions — Version: 4.4 of January 2016 Page 1 of 40
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2 Introduction

Today, analytical laboratories have to meet more and more ISO standards and FDA regulations. That
is why validation is becoming an increasingly important issue. For many laboratories it is no longer
sufficient to just do things right; they must also provide documented evidence to demonstrate the
integrity of their data and validity of their results.

Many laboratories handle this issue using formal quality systems, which are generally implemented in
accordance with one or more of the following internationally recognized quality standards:

=1S0 9001

=|S0 Guide

=Good Laboratory Practice (21 CFR, Part 58)

=Good Manufacturing Practice (21 CFR, Parts 110, 210, 211, 820, 606)

However, these standards are deliberately written in broad terms so that they are as widely applicable
as possible. All stipulate general requirements, such as that the instruments must be fit for purpose,
properly maintained, and calibrated to national or international standards.

The Standard Operating Procedures for implementing the Installation Qualification (IQ) are adapted
as closely as possible to the instrument parameters.

The 1Q includes two parts:
1. Check lists covering all details concerning the installation of the instrument (see Section 2.1).

2. The Instrument Installation Qualification Test examines the communication between
CHROMELEON™ or Xcalibur™ and the instrument (see section 2.2), as well as basic
chromatographic operation. This is only possible for systems that are operated by CHROMELEON or
Xcalibur.

Perform parts 1 and 2 of the 1Q for the initial installation of the instruments.

¢ When reinstalling one or more instruments after repair or maintenance work has been carried
out, only part 2 of the 1Q test is required.

2.1 Installation Qualification (Check Lists)

Installation Qualification (IQ) covers all procedures relating to the installation of instruments in a
specific environment. Filling in the check lists, which are shipped with the system, is required for the
reporting.

The 1Q check lists document the following items:
e The instrument(s) (including all modules and accessories) was (were) delivered as ordered
(delivery note, order, agreed specification) and inspected for any signs of damage.

e The appropriate documentation was shipped with the instrument; for example, operating
instructions, manufacturer's specification, shipping details, and all materials required for
operating the instrument.

e The recommended service, maintenance, calibration, and qualification intervals were specified.
A contact was named for performing service work and supplying spare parts.

e The required computer hardware and the instrument firmware and software were correctly
supplied.

¢ Information was provided about the consumable goods required for regular operation.

e The selected environment is suitable for the system. There is sufficient space for installation,
operation, and supply of the instrument. Appropriate supply and materials (electricity, special
gas etc.) are available.

e Information was provided about any health, safety, and environmental issues when operating
the instrument. Safety guidelines were provided about which the users were informed.

e The instrument functions perform as expected when first activated. Any deviations are
recorded.
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e Installation of the instrument was performed according to the manufacturer's guidelines.
e The existing peripheral equipment is correctly connected.

The installation guidelines are described in the instructions for each instrument, but can be extended
or changed, as necessary.

2.2 Instrument Installation Qualification Test

The purpose of the Instrument Installation Qualification Test is to prove and document that the
UltiMate 3000 functions according to a specification that is suitable for the system's routine operation.
The specific conditions required for that application, e.g. solvents, column material, and temperature,
must be taken into account.

The Installation Qualification must be performed when the system is installed and can be repeated at
time intervals decided by the customer.

The Instrument Installation Qualification tests the communication between CHROMELEON and the
connected modules as well as chromatographic function. The procedure is used to confirm that the
communication and chromatographic performance meet the specifications.

2.3 For Additional Information

For more detailed information about the operation, maintenance or troubleshooting of the UltiMate
3000 system modules or how to use the CHROMELEON software package, please refer to the
documentation provided with these products and to the CHROMELEON online help (F1 key).

RSLCnano IQ Operating Instructions — Version: 4.4 of January 2016 Page 3 of 40
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3 Test Procedures

3.1 Supported Instruments

IQ is a system-specific procedure. The procedures described below apply to the following instruments:

Table 3-1  List of supported UltiMate 3000 System Components

Instrument Supported Model
UltiMate 3000 Series NCS-3500RS
RSLCnano Pump® NCP-3200RS

Flow Meter Type: Classic Flow Meter:

Refers to flow meter with flow selectors for

NAN: Nano LC (50 — 1000 nL/min)

CAP: Capillary LC (0.5 - 10 pyL/min)

MIC: Micro LC (5 - 50 pL/min)

ProFlow™ Flow Meter:

Refers to flow meter with thermal flow sensors for
NAN: Nano LC (50 - 1500 nL/min)

UltiMate 3000 Series VWD-3X00RS

UV Detector ®

UltiMate 3000 Series WPS-3000PL RS  (non-cooled, RS version),

Autosampler WPS-3000TPL RS (cooled, RS version),
WPS-3000TB (cooled, biocompatible version)

Mass spectrometer All

Note: a) The NCS/NCP module has to be equipped with the flow meter (ProFlow or Classic) required for the
1Q application that is being performed. If the Classic flow meter is installed, please ensure that the
relevant flow selector (nano, capillary, or micro) is fitted according to the flow rate range for which
the instrument is intended to be used.

b) If the system does not include a VWD-3x00 Detector, the IQ can be performed using a mass
spectrometer.

For systems employing the classic flow meter, all instrument configurations should be controlled by
CHROMELEON 6.8 SR12 or later, CHROMELEON 7.2 MUb (7.2.0.4121) or later, or by DCMSIink.

For all systems employing the ProFlow flow meter, all instrument configurations should be controlled
by CHROMELEON 6.8 SR16 or later, CHROMELEON 7.2 SR4 or later or SlI 1.2 or later.

It is recommended to use a Chromeleon license dongle / license file (when available) to temporarily
unlock DCMSIlink / SII and operate the software in Chromeleon mode.

El Tip: DCMSIink can be configured to delete data automatically after 1 day. To
avoid data loss, make sure to either back-up data or to change the settings.
For SllI setup this is not applicable.

3.2 Instrument Installation Qualification System Conditions and
Limits

The sample (Cytochrome C digest, 500 fmol/uL for NAN, 8 pmol/ uL for CAP and 16 pmol/ uL for MIC)

is injected in direct injection (or preconcentration mode for NAN only). For direct injection mode full-

loop 1 pl injections are used. If the nano preconcentration setup is used, 1 ul partial loop injections are

carried out with a 20 pl sample loop. The peptides are separated on a PepMap C18 RSLC column
with a standard acetonitrile gradient.
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When a UV detector is used to validate the system, the relative standard deviation (RSD) of the
retention times of peak #5 is calculated from 6 runs. The height and peak width at half height of peak
#5 and the resolution of peaks #1-4 are determined. When the system is validated using a mass
spectrometer, the retention time reproducibility of the peak with m/z 728.84 (peptide sequence
TGQAPGFSYTDANK, z=2; equivalent to peak #5 on the UV IQ test) is calculated from 6 runs and the
PWHH (peak width half height) from one run is determined.

The calculation of the peak resolution is described in the Chromeleon online help. This 1Q procedure
uses the values of the following three pairs of neighboring peaks.

Resolution of Peak Included Peaks for Calculation
Peak 1 Peak 1 and 2
Peak 2 Peak 2 and 3
Peak 3 Peak 3 and 4
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3.2.1 Instrument Installation Qualification Limits

Table 3-2  Overview of the IQ Test Procedures and Limits

Specification (UV) NAN CAP MIC
Retention time (Peak #5) <0.30 % RSD <0.30 % RSD <0.30 % RSD
Resolution of peaks #1 to #4 >1.5 >1.5 >1.5
Peak width at half height (Peak #5) < 12 seconds < 12 seconds < 20 seconds
UV absorbance at 214 nm (Peak #5) > 3.0 mAU > 30.0 mAU >15.0 mAU
Specification (MS) NAN CAP MIC

Retention time (m/z 728.84, 2+)

<0.30 % RSD

< 0.30 % RSD

< 0.30 % RSD

PWHH

< 12 seconds

< 12 seconds

< 20 seconds

3.2.2 Instrument Installation Qualification System Conditions

Table 3-3  1Q System Conditions
Item Description P/N Note
Eluent A Water + 0.1% FA
Eluent B Water/ACN 20/80 + 0.08% FA
Loading solvent A Water/ACN 98/2 + 0.05% TFA NCS-3500RS only
Loading solvent B Water/ACN 50/50 + 0.05% TFA NCS-3500RS only
Loading solvent C Water/ACN 50/50 + 0.05% TFA NCS-3500RS only
E;%ﬁtea' wash Water/MeOH 90/10
Wash Solvent WPS Water/ACN 20/80 + 0.08% FA Eluent B
0.30 pl/min NAN configuration
Flow rate 4.00 pl/min CAP configuration
40.00 pl/min MIC configuration
Loading flow rate 30.00 pl/min Preﬁzﬁciggﬁgspaggl]y n
75 um id x 15 cm PepMap 164534 NAN configuration
RSLC packed with C18 2 pm
Column g%Ongé?:ﬁ(efvam Eigl\gaﬁm 164537 CAP configuration
1.0 mm id x 15 cm PepMap
RSLC packed with C18 2 pm 164711 MIC configuration
Trap column 300 um iq x 0.5 cm cartridge Preconcentration qnly in
packed with C18 5 um 164649/160454 NAN configuration
500 fmol/uL for NAN
Sample Cytochrome C digest 161089 8 pmol/uL for CAP
16 pmol/uL for MIC
Injection volume 1 uL Full Loop 6826.2401 Direct Injection
1 pL Partial Loop (20 pL loop) 5826.2420 Preconcentration
Column temperature | 35°C (min 10°C above ambient) NCS-3500RS only
Sample temperature | 5°C WPS'BOO(?J)(/B)PL(RS)
6074.0270 NAN flow cell (3 nL)
UV wavelength 214 nm 6074.0280 CAP flow cell (45 nL)
6074.0290 MIC flow cell (180 nL)
Page 6 of 40 RSLCnano IQ Operating Instructions — Version: 4.4 of January 2016




RSLCnano IQ Operating Instructions

Table 3-4 IQ Gradient Program in Direct Injection Configuration

Time (min) %B
0 4

30 55

31 90

35 90
36 4
60 4

Table 3-5 1Q Gradient Program in Preconcentration Configuration

Time (min) %B Valve Position

0 4 1-2

3 4 10-1 (or 6-1)
33 55

34 90

38 90

39 4

55 4 1-2

60 4

3.3 Required Materials

All required consumables (e.g. column, tubing, sample) are provided with the NAN, CAP and MIC
application kits (which need to be ordered with the system).

To perform the test, water, acetonitrile, TFA and FA are needed (the quality of all solvents must be
LC/MS grade).

3.4 For Additional Information

For more detailed information about the operation, maintenance or troubleshooting of the instruments
of the UltiMate 3000 system or how to use the CHROMELEON software package, please refer to the
documentation provided with these products and to the CHROMELEON online help (F1 key).

3.5 Connecting and Configuring the System

The RSLCnano system can be configured for nano (NAN), capillary (CAP), or micro (MIC) flow rates.
All references to NAN are applicable to both, the ProFlow flow meter and Classic flow meter with nano
flow selector. The 1Q procedures for the different configurations evaluate the same properties, but the
setup must be adjusted to the actual (flow) configuration.

Make sure that the system is configured properly. Please refer to the Operating Instructions manual
for more information. The Chromeleon 1Q wizard will automatically select the correct test sequence for
the configured system (UV 1Q only).

NAN/CAP/MIC: The flow selector that the customer will be using on a routine basis (or the most
frequently) should be installed and the system configured before the start of the IQ procedure
accordingly. If the system does not include a VWD detector, a mass spectrometer can be used
instead.

RSLCnano IQ Operating Instructions — Version: 4.4 of January 2016 Page 7 of 40
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3.5.1 Preparing the UltiMate 3000 RSLCnano System

While the 1Q procedure is similar for the different system configurations (direct injection or
preconcentration), the specific procedure depends on the system configuration being tested. Make
sure that the system is configured properly. Please refer to the UltiMate 3000 RSLCnano Standard
Applications Manual for more information.

3.5.1.1 VWD-3x00 UV Detector (when applicable)

Turn on the detector lamp. When you use a VWD-3100 or VWD-3400 detector, only the UV lamp
needs to be turned on.

|1| Important: A VWD-3x00 detector with the appropriate flow cell (3 nL for NAN, 45 nL for
CAP and 180 nL for MIC) is required for the IQ procedure if no mass
spectrometer is available.

3.5.1.2 NCP/NCS-3x00 RS

3.5.1.2.1 Using the Classic Flow Meter
To prepare the NCP/NCS-3x00 RS pump for the 1Q test procedure:

a) Prepare the solvents as described in Table 3-3 and degas (e.g. ultrasonication) prior to purging.

b) Purge the system according to the operating instructions. This means at least 30 minutes for both
blocks and 30 minutes for the Classic flow meter with nano flow selector.

|1| Tip: The calibration routines require the instrument to be powered on for at least
one hour (total purge time) for proper thermostating of the flow meter. Full
accuracy will only be reached when the module has been powered on for 24
hours.

c) After purging, use CHROMELEON diagnostics to perform the pressure sensor calibration. Then,
perform the viscosity calibration for both channels A & B in the “NC Pump More Options” panel.

E Tip: The predefined values in CHROMELEON are for ease of use. Best
performance is achieved with the calibration routine through the
CHROMELEON diagnostics.

d) Connect the nanoViper™ capillaries according to the UltiMate 3000 RSLCnano Standard
Applications manual.
e Direct injection with the NCP-3200RS allows connecting the nano column directly on the
inject valve of the WPS-3000.

e Direct injection with the NCS-3500RS allows also connecting the nano column directly on
the inject valve, however Thermo Fisher Scientific recommends to place the column in the
column oven for thermostating.

e Preconcentration can only be performed with the NCS-3500RS using the switching valve
inside the column oven.

Iil Important: The set-up for PRECONCENTRATION experiments needs to be exactly the
same as described in Figure 2. The LEFT VALVE MUST be in the 1-2
POSITION when loading the sample onto the trap column. If the valve is in
another position (or is not configured) the IQ wizard will prepare direct
injection templates.

3.5.1.2.2 Using the ProFlow Flow Meter
To prepare the NCP/NCS-3x00 RS pump for the 1Q test procedure
a) Prepare the solvents as described in Table 3-3 and degas (e.g. ultrasonication) prior to purging.

b) Set the correct Solvent Types for the left and right blocks under NC Pump More Options on the
Pump Module Tab.
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c) Purge the system according to the operating instructions. This means at least 15 minutes for both
blocks and at least 10 minutes for the ProFlow flow meter.

d) After purging, run the Adjust Zero Balance wizard on the NC_Pump wellness sub-panel

e) If the system has been upgraded to ProFlow flow meter: Start the Calibrate Working Pressure
Transducer wizard on the Wellness sub-panel

3.5.1.3 Fluidic Configuration

Connect the nanoViper capillaries according to the UltiMate 3000 RSLCnano Standard
Applications Manual.

e Direct injection with the NCP-3200RS allows connecting the nano column directly on the
inject valve of the WPS-3000.

e Direct injection with the NCS-3500RS allows connecting the nano column directly on the
inject valve, however Thermo Fisher Scientific recommends to place the column in the
column oven for thermostating.

e Preconcentration can only be performed with the NCS-3500RS using the switching valve
inside the column oven.

Iil Important: In order to run DIRECT INJECTION experiments (Figure 3-1) with the
column connected either to the autosampler valve or to (one of) the valve(s)
in the column oven of the NCS-3500RS module, it is important that the LEFT
VALVE (if present) is in position 6_1 or 10_1 or IS NOT CONFIGURED. Do
not forget to set the valve back in the configuration after running the
experiments.

Acclaim PepMap RSLC C18

ABC

WPS 3000
Autosampler

FIGURE 3-1  Fluidic layout for the IQ setup in Direct injection (NCS)
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Iil Important: The set-up for PRECONCENTRATION experiments needs to be exactly the
same as described in Figure 3-2. The LEFT VALVE MUST be in the 1-2
POSITION when loading the sample onto the trap column. If the valve is in
another position (or is not configured) the IQ wizard will prepare direct
injection templates.

deiy

Acclaim PepMap C18

WPS 3000
Autosampler

FIGURE 3-2  Fluidic layout for IQ setup in Preconcentration (back-flush configuration)

3.5.1.4 WPS-3000 Autosampler
To prepare the UltiMate WPS-3000 Autosampler for the 1Q test procedure:

a) Fill the wash bottle with Water / ACN (20/80 v/v) + 0.08% FA (Mobile phase B)

b) Make sure the correct sample loop is installed (1 L loop for direct injection, 20 uL loop for
preconcentration)

c) Make certain that the fluidic components and the syringe of the WPS autosampler are free of air.

d) Place the Cytochrome C digest at the position RA1 (use a concentration of 500 fmol/uL for NAN,
8 pmol/uL for CAP & 16 pmol/uL for MIC)

e) Place the vial with mobile phase A at the position RA2

4 Chromeleon 6.8

4.1 Preparation in Chromeleon

4.1.1 Template Structure

Running Instrument Qualification in Chromeleon comprises several steps:

A wizard generates sequence templates from the master sequences of the Chromeleon CD, providing
only sequences that match the timebase. In addition, the wizard adapts the programs automatically to
the devices installed in the timebase.
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Iil Important: Before running the IQ wizard ensure that the fluidic setup and valve
configuration is as described in 3.5.1.3.

4.1.2 Creating the Sequence

To run the 1Q, perform the following steps:
a) Start the Instrument IQ wizard

t

£ File Edit View Workspace | Qualification | Batch Tools Window Help

O = | & v o | B s Chromeleon IQ...
EI--ﬁ CM D Chromeleon 0Q...
D AutoPrep Instruments I(...
[“_‘| CMW_0Q
|:| DEMO Instruments PQ...
D 1Q PQ Setup...
|:| LIE
-0 Multistep_MAb_Analysis_F Instruments OQ...
I:l Mano LC Application Tem 0Q Setup...
[“_‘| PO O
&-53 QUERY Datasource PQ...
Record Datasource Performance

b) Select the Timebase

F -
Instruments Installation Qualification ﬁ

Choose a Timebase
Select the timebase to validate.

Timebase: Elg My Computer
IHS LChano @
& Favortes

Computer:
INLAMS-S DOLM

-m] Metwork Neighborhood

Protocal:
I My Computer ;I
Erter connection information

manually or pick a timebase from
the list at right .

< Back Mext = Cancel Help
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c) Select the location where the IQ files are, in this case, the IQ folder on the CM datasource

r |
Instruments Installation Qualification ﬁ

Insert the Chromeleon CD
Insert the Chromeleon CD in the drive indicated below, or select another drive.

(" Get the files from CD

Dirive: O J

{* Get the files from another location:

Source:
| NAND_CAP_MIC_LC_Templates -

Use this option if you have copied the Instruments |G sequence
template from the Chromeleon CD to a network datasource to
specify the folder which containg the Instruments 1Q sequence
template.

< Back Mext = Cancel Help
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d) Select the IQ sequence that needs to be run

Instruments Installation Qualification

Store Results
Please specify where to store the results.

Mame:

NAND CAP MIC LC Templates 1-23-2014)

Directory: I R5LCnano’G_Runs

Browse ... |

< Back Next > Cancel | Hep |
-
Instruments Installation Qualification u
Checks
Select the checks to be installed
WG _01 DIRECT INJECTION MCx
< Back Mext = Cancel Help

e) Click Finish in the IQ wizard dialog

RSLCnano IQ Operating Instructions — Version: 4.4 of January 2016
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f) The IQ report is opened automatically;

e Disable the write protection (on the Edit menu, click Layout Mode), and then enter the
e Column S/N, Cytochrome C digest Lot No.
¢ Names of customer and tester.

For all devices, the instrument names and limits recommended by Thermo Fisher Scientific are
automatically entered into the report only when you open the report

e Enable the write protection (on the Edit menu, click Layout Mode).
e SAVE the report. To do so, click Save Report Definition on the Workspace menu.

0) Run the sequence after the system is equilibrated and the samples are placed in RA1
(Cytochrome C digest) and RA2 (mobile phase A)

4.2 Performing the Checks

The 1Q sequence consists of 16 injections in total, 13 injections of Cytochrome C digest and 3
injections of mobile phase A. The 6 first injections of Cytochrome C digest are used for column
equilibration. For a new system or a new column, these injections are necessary. The last 6 injections
of Cytochrome C digest (Run 10-15) are used for the determination of the system performances in the

1Q report.

E Tip: Completing the IQ sequence will take approximately 18 hours, it is
recommended to run the sequence during the night.

4.3 Completing and Printing the 1Q Report

Integration of the peaks #1-5 of the Cytochrome C digest is performed automatically. When integration
fails, integration parameters need to be adjusted.

To that end, open the last 6 Cytochrome C digest runs and select in the tool-bar ‘QNT-editor’.

=]

Inthe TAB ‘Peak Table’, change the retention time and window for peaks #1 to 5.

M Peak Name| tet.Time | Window| 5tandaru:| Int.T1_.rp-E| CaI.Type| Peak T1_.rp3| Group | Commen
1 ||F‘-:—ak1 I 18.000 min | 1.000 & | External | Area Lin Aute

ﬂ Peak 2 17.500 min | 1.000 A | External | Area Lin Auto
ﬂ Peak 3 18.500 min | 1.000 & | External | Area Lin Auto
ﬂ Peak 4 20.000 min | 1.000 A | External | Area Lin Auto
ﬂ Peak & 25.000 min | 1.000 A | External | Area Lin Auto

When the integration is correct, save the QNT file and open the report. When all peaks are correctly
integrated, the result in the report tab ‘Retention time_repro’ will be either ‘Test passed’ or ‘Test
failed’. When peaks are incorrectly integrated, the result in the report tab ‘Retention time_repro’ will
be ‘#DIV/Q'. This also happens when the text “data evaluation” is missing in the comment field of the
runs that should be used for evaluation.
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4.4 Data Evaluation (MS only)

e Data evaluation is done based on peak with m/z 728.84 (peptide sequence

TGQAPGFSYTDANK, z=2; equivalent to peak #5 on the UV IQ test). Retention time
reproducibility is evaluated for 6 consecutive runs and PWHH is evaluated for one run.
e Open the IQ report file (.rdf file) and enter the results on the “MS results” sheet. This will

indicate if the IQ passed or not.

In the report, many references link to separate data sheets. When lines or columns are inserted or

deleted, the references may get misassigned and hence the results will be false.

To ensure that the data is correctly read and processed in the report, print the report as 'Batch Report'

from the Browser.

a) Right click on the 1Q sequence and select “Batch Report”

=0
- 23 NANO_CAP_MIC_LC_DEMO
- §1Q_01 DIRECT INJECTION NCx

IQ 01 PRECOMCENTRATION
-0 NANO_CAP_MIC_LC_Templates

How to...

What's this?
Open
Query

Copy
Cut

Paste

Rename

Delete...

Batch Report...
Report Signed Results...
Print Table

Submit Results..,

Show History...

Properties...

RSLCnano IQ Operating Instructions — Version: 4.4 of January 2016
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b) Select the printer of choice and click OK

i Ny
Batch Report E

— Feport definition & channel

IJze report definitian <Prefenred ROF>

‘With selected channel |<Preferred Channel: ;I

— Print Optionz
¥ Frintout

Printer: |RD_&MS (HP Laserlet P4015) ~| sewp. |

Select sheets to be printed

] Specification = Do not print
TitleFage )
Test procedures € PFrint for every sample

Retention time
RS0 calculation
k5 rezultz Conditionsz. .
[] Resultz_and_headers
[ Awadit trail

= Frint under certain conditions

— Export optionz

¥ Export Export sethings. .. |

Cancel |

c) Batch report will print the following sheets automatically:
. Printing sheet 'Title Page' ...
. Printing sheet 'Test procedures' ...
. Printing sheet 'Retention time_repro' ...
. Printing sheet 'RSD calculation' ...
. Printing sheet ‘MS results’...

d) When printing the report, the report is by default automatically exported in PDF format to the
following location: C:\Chromel\Export
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5 Chromeleon 7.2

5.1 Chromeleon 7 Terminology

|1| Tip: Please note that Chromeleon 7 terminology is different from the terminology used in
Chromeleon 6.80. For details, refer to the 'Glossary - Chromeleon 7.0," which is
available in the Documents folder of your Chromeleon 7 installation.

5.2 Preparation in Chromeleon

5.2.1 Template Structure

For performing the Installation Qualification in Chromeleon 7, it is not required to create and copy the
sequence templates from a Chromeleon CD. An Instrument Qualification Wizard automatically
performs these steps for you. The wizard creates the sequences to be run. No instrument-specific
sequence templates are created.

Iil Important: Before running the IQ wizard ensure that the fluidic setup and valve
configuration is as described in 3.5.1.3.

5.2.2 Creating the Sequence

To run the 1Q, perform the following steps:

a) To start the wizard, in the "Tools" menu of the Chromeleon Console, click "Instrument
Quialification"

ajgreate = | FEile Edit View | Tools | Help (7]

Station Qualification...

| Instrument Qualirficatiu:un...

Custom v arial:leﬁ:litcr...
PreferFI Configure and run tests to qualify an instrument

Discovery Manager..,
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b) Select the qualification type: “Installation Qualification”

-
Instrument Qualification Wizard

Choose Qualification Type

L)
Select the type of instrument qualification to run. L‘i

Qualification Type

& {instaliation Gualification;

Checks the general functionality of your instrument.

" Dperational Qualification
Checks the anahytical operation of your instrument .

" Performance Qualification

Checks the anahtical peformance of your instrument.

Net>> || Cancel

Page 18 of 40
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c) Select the instrument

-
Instrument Qualification Wizard

Cheoose an Instrument
Select the instrument where the qualfication will run. {

Instruments:

~Q

The local Instrument Contraller is running idle.
Stop local Instrument Controller.

Fitter T

=] R5LChano_NCP

= |RSLCnano_NCS

<<Back || Net> || Cancel

d) Click { to connect the selected instrument to Chromeleon. The Instrument
Connection dialog box shows the connection process.

F ™
Instrument Connection M

Connecting instrument "RSLCnano_NCS" on
NLAMS-SDOLM...
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e) The IQ System test is displayed

-
Instrument Qualification Wizard

Choose Tests
Select the qualfication tests to run.

I Systemtest

<<Back || Net> || Cancel

Page 20 of 40 RSLCnano IQ Operating Instructions — Version: 4.4 of January 2016



RSLCnano IQ Operating Instructions

f) On the last wizard page, select a unique name under which the OQ and/or PQ sequence
directory for this instrument is saved

Instrument Qualification Wizard Iili:—hj
Define a Storage Location nay 7y
Specify where to store the results. .“i
Destination

chrom://nlams-sdolm/ChromeleonLocal /Instrument Data/R5LCnano_MNCS5/Qualfication

<<Back || Fiish | | Cancel

g) Click Finish in the IQ wizard dialog

h) Run the sequence after the system is equilibrated and the samples are placed in RA1
(Cytochrome C digest) and RA2 (mobile phase A)

5.3 Performing the Checks

The 1Q sequence consists of 16 injections in total, 13 injections of Cytochrome C digest and 3
injections of mobile phase A. The 6 first injections of Cytochrome C digest are used for column
equilibration. For a new system or a new column, these injections are necessary. The last 6 injections
of Cytochrome C digest (Run 10-15) are used for the determination of the system performances in the
1Q report.

|1| Tip: Completing the IQ sequence will take approximately 18 hours, it is
recommended to run the sequence overnight.
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5.4 Completing and Printing the 1Q Report

Integration of the peaks #1-5 of the Cytochrome C digest is performed automatically. When integration
fails, integration parameters need to be adjusted.

To that end, open the last 6 Cytochrome C digest runs and select the Data Processing

..'T

| Iniection List

Instrument Method

Report Designer

Hectronic Report

ﬂi\l UV Spectral Library

In the ‘Component Table’, change the retention time and window for peaks #1 to 5.

Component Table
Group Area Drag a column header here to group by that column. Bun Component Table Wizard. . Show Properties. .
| 7 [ame RetTime = WWindow Stand. Meth. Eval Type Cal Type Level "017 Peak Type
1 |Peak 1 13.000 1.000 AG External Area Lin 1.000000 Autodetect
2 |Peak 2 14.000 1.000 AG External Area Lin 1.000000 Autodetect
||l 3 |Peak 3 15.000 1.000 AG External Area Lin 1.000000 Autodetect
4 |Peak 4 18.000 1.000 AG External Area Lin 1.000000 Autodetect
5 |Peak b 20.000 1.000 AG External Area Lin 1.000000 Autodetect
* Click here to add a new component

When the integration is correct, save the Component Table and open the report.

m Injection List

Instrument Method

2‘? Data Processing

‘| Bectronic Report

ﬂj UV Spectral Library

When all peaks are correctly integrated, the result in the report tab ‘Retention time_repro’ will be
either ‘Test passed’ or ‘Test failed’. When peaks are incorrectly integrated, the result in the report
tab ‘Retention time_repro’ will be ‘#DIV/Q’. This also happens when the text “data evaluation” is
missing in the comment field of the runs that should be used for evaluation.
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5.5 Data Evaluation (MS only)

e Data evaluation is done based on peak with m/z 728.84 (peptide sequence
TGQAPGFSYTDANK, z=2; equivalent to peak #5 on the UV IQ test). Retention time
reproducibility is evaluated for 6 consecutive runs and PWHH is evaluated for one run.

e Open the IQ report template and enter the results on the “MS results” sheet. This will indicate
if the 1Q passed or not.

In the report, many references link to separate data sheets. When lines or columns are inserted or
deleted, the references may get misassigned and hence the results will be false.

To ensure that the data is correctly read and processed in the report, print the report as 'Batch Report'
from the Browser.

i) Right click on the 1Q sequence and select “Print Report...”

Data «

I Filter W

=-EF ChromeleonLocal

EI Instrument_templates

= e

&-E2 HPLC_Templates

=-E2 NANO_CAP_MIC_LC_DEMO

i 1fI0_01 DIRECT INJECTION NG
. -l 1a_01 PRECONCENTRATION
=-E5) NANO_CAP_MIC_LC_Templates Copy

m #2_01 DIRECT INJECTION M Paste

Cut

----- m #3_01 PRECONCENTRATIO

Rename
Delete
Delete Raw Data...

Print Report...
Export...

Convert to Chromeleon Processing

Read-Only

Send Te...

Show Data Audit Trail...
Properties...
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i) Select the printer of choice and click OK

F N
Print |2 [

Report Template & Channel
Use report template | 1Q_NANO_CAP_MIC_NCx_Directinject _V04 | [
With selected channel | UW_WI5_1 -
Printer
RD_AMS (HP Laserlet P4015) - Properties...

Select sheets to be printed

Sheet Name Print Condition
=] Specification ]
=2 TitlePage (injection.comment contains “Print Data™)
=] Test procedures (injection.comment contains "Print Data”)
-] Retention time (injection.comment contains “Print Data™)
) RSD calculation (injection.comment contains "Print Data”)
=] MS results (injection.comment contains “Print Data™)
-2 Results_and_headers ]
== Audit trail ]

Create an electronic report

| ok || cancel |

As an alternative, click "Print" on the Sequence Editor Toolbar to print the report.

cueved | [p 5| [Frsicmocs [ uae
= Save Q_)‘ Studio (=Print ;@Up == Insert Row ~ [ Fill Down ﬁLock 7 Filtering = Grouping | f; Custom Columns ~ - %Find Next ~

Report
Injection List

k) Batch report will print the following sheets automatically:
. Printing sheet 'Title Page' ...
. Printing sheet 'Test procedures' ...
. Printing sheet 'Retention time_repro' ...
. Printing sheet 'RSD calculation' ...
. Printing sheet ‘MS results’...

[) When printing the report, the report is by default automatically exported in PDF format to the
following location: C:\ChromelExport
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6 DCMSIink in combination with Xcalibur (for
Classic Flow Meter ONLY)

DCMSIink uses the Xcalibur method and sequence editor to prepare and run the 1Q sequence. The
level of automation available under Chromeleon is not available with DCMSIink control. The process is
facilitated as much as possible by the workflow described below. A macro enabled Excel file has been
prepared that contains LC methods for each supported 1Q configuration. The macro part helps in
selecting the correct method based on the configuration and copies it automatically to the clipboard.

|1| Tip If macros cannot be enabled the file can still be used. The file is setup in
such a way that the LC methods are also accessible even when the
automation features are disabled by local macro policy.
Refer to section 6.5 - Manual Selection of the IQ Method for the selection
table

6.1 Using the Method Selector

Locate the RSLChano 1Q method selector excel file as shown below and open it.

RSLCnano IQ method selector
=521 | v2xdsm
Microsoft Office Excel Macro-Ena..
Upon first use (and depending on the Excel version) the Macro content needs to be enabled. Click
Enable Content on the warning bar on the top of the window to allow automation.

Each worksheet contains one method for one configuration and the name reflects these
configurations. See section 6.5 - Manual Selection of the 1Q Method for the relationship between a
configuration and name.

Pl | S ke W L Enang I method pebecton vd.aism - Micropaft Eucel S
“ Hame ALe Page Layeat Fotmule Ciwla Eriir L Qirveiapr Btrevbad = ﬁ =
L " .y L | - = e, Tem = r- K
(15 1] n oA -y W = #oenp Tes Geretal 5 ) . i =k
>} EEa 1 a B tomoet | & 2r ,}]
B I E W A s iF Mliieige ki Cenber = % = % » =4 9 radfiznal  Farmal # B Daleln Foemad el Pnd
’ . A e i i Fatmaiting = 4 Tabie = Diyhea = s s - L7 e rir
b Seoumity Wamning  oms gt conkend hao aen diabied, Chot foe more ety Ensisle antent »
oo - r .

™ Open Xcalibur mathod editor

Steps
1-Salect configuration for IG
1 Chick buton “Croate LT mesthad™

3 Cpen a new Kaliber method
A right tlack paste of press CTRLW In the DOMELink misthod par

Reset I Cridte LT Wedhod I

e
T

&
[ % o
T
4 b ¥ Setup ssection | 1 repoct | Mantenance AT ERETEr TG B JSCP_ Cag DLV . NP Con DF ooty = R[0T S e
Lheesi | ACHUE s [l

FIGURE 6-1 First sheet of method selector tool with security warning bar.
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Setup selection - I0 report MCP Nan DI UV & WCP MNan DI noUV 4

o'

4 MCP Cap DI UV o MCP Cap DI nolUV &0

FIGURE 6-2 Zoom in on the worksheet names, where each worksheef contains one method for one
configuration.

[ T—

6.2 Creating the LC Method

There are five drop down menus which determine the 1Q program that is required. The following figure
shows this part of the method selector and what the various elements do.

~ Item selection via If enabled the Xcalibur method Brief instructions
dropdown editor will be opened

" Open Xcalibur method editor

System Steps
Flow 1 Select configuration for IQ
Setup 2 Click button "Create LC method"
UV detection 3 Open a new Xcalibur method
VEI 4 right click paste or press CTRL+V in the DCMSLink method part
Incomplete
Reset | Create LC Metho
ad ol
mm

FIGURE 6-3 Interaction area on the opening screen. The method is selected via 5 drop down menus

e The selection criteria feature inherent checks making unsupported configurations not possible.

e Missing information is indicated by the red exclamation sign and the label “Incomplete”. As
long as the parameters are incomplete the Create LC Method button remains inactive.

e After making the final selection, click on an empty cell.

Drop down menu Red exclamation means
provides options input is required
. L

™ Open Xcalibur method editor I Open Xcalibur method editor

System ! CS

Flow ! ano

Setup ! Pre concentratio
UV detection ! 0

Valve

Incomplete
|: Reset Creafle LC Metho | Reset Create LC Method
Resets the input Label indicates if all The “Create LC Method” button only become active
form parameters are available when all required parameters are provided.

FIGURE 6-4 Before and after the parameters are provided
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e When the configuration is selected, click Create LC Method. A confirmation dialog will appear

describing the selected configuration

s 1 Pre concentration (Left valve) Mano LC on MCS without UV detection

Is this the method to be used?
If you click OK the method will be copied to the clipboard

QK Cancel

FIGURE 6-5 Confirmation dialog for selected configuration

e Click OK to accept this configuration or Cancel to make changes
e After clicking OK, the automation features will

r - -
Method created -_—w . Iﬂ

0 Select the corresponding worksheet where the method conditions are stated

0 Select the method
o Copy it to the Windows clipboard

3 A e @ |5 RSLCnanc D method selector vladsm - Microscft Bxcel L | )y
m ome | Insé  Fagelayout  Formuilss  Data  Review  View Developer Acrobat o i@ o @
O i Al S e o v k § oy S [EH T - A
\ Courier Hew noc AN Ik = Waap Test Genesal 3 : ; _ . 4 4
e 2 [N B A EEN R GdMegeaces- S % v (WA cu..u.ffv..,. F'.-l:adl :::1 Woieel Delete Format | B ;:.:z; Find &
e o u ¥ IaE S Caote i = Formatting - as Tabie ~ sttesr | v C - | AT fmers sl |
Chpboard Fomt Alignment - Number Styes = Editing |
| A3 - £ ; 1
[a & ] E D 13 r G " [ ) :t,
1 selaction 140 Last raw
| 2
34
4 }; Cytochrome-C digest separaticn for Instrumsnt Qualification
e T P e o T o s T el ) = =~ ™=
6 }; PGM-Version December 2013
'
§ ;; Sample: Cytochrome-C digest
o
104;
TH
12}; settings for NC Fump
15} NC_Pump. = wifmind]
) MC_Pump. Mani Up = plfmin’]
15! ME_Pump. Prissure.Lowerlimit = 0 {bar]
16 NE_Pump.Pressure.UpperLimit = 800 [bar]
17! NE_Pump. 364 Equite: = 100water 4 0.1%FA
18} NC_Pump. %8 Equate = Fwater + B ACN + 0.08%FA
\H‘E
200; ' Bottings for LoadingPusp
n ' LoadingPump. Pressure. Lowarl imit 0 [har]
12, LoadingPump, Prassure,UpperLimit = 500 [bar]
] LoadingPump. %A.Equate gENwater + 2% ACN + 0.0SHFA
Ll : LoadingPump.%B.Equate k1]
a5, LoadingPump. ¥C.Equate e
26} LoadingPump.Flow = 0.030 [mi/min]
RN . NP oo DI nobiv 8= B el g : NCS_Nan_PC_Left_noUv TR 4 [ ¢ [
Selec destination and press ENTER or thagse Paste Average 16.26315788  Counk195 M0  Mac§0  Sus 309 (111|010 100% (=) ! +

FIGURE 6-6 Method selected and copied to clipboard

e The selection hyperlink will take the user back to the selection screen, without scrolling

through all the worksheets.

0 The number in cell C1 indicates until which row the script should be copied.

E Important Do not edit the content on these sheets!

o If the Open Xcalibur method editor checkbox is enabled, the Xcalibur method editor should

open automatically. Otherwise open manually.
e Right click and paste or press control + V directly to paste the method.

RSLCnano IQ Operating Instructions — Version: 4.4 of January 2016
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Fasty

Haady oG D

FIGURE 6-7 Pasting into the Xcalibur LC method part editor

The standard text can be deleted

; Please click "Wizard" to start the

; Chromeleon Program Wizard.

; It will guide you through program creation.

g
—
mnChven
3500RSC)

§

ing Pump
-3500RS)

The last thing to do is enable the synchronization between the LC and the MS
The methods have a placeholder for the trigger (Relay) between the LC and the MS

Saﬁpler.Inject Volume = 1.000 [pl]

jChromeleon sets this property to signal the injection to Xcalibur.
InjectResponse = 1.

ja "Relay" command below in order to send the start signal to the M.
;Typical syntaxes:

H Pump Relay 1.Closed Duration = 2.00
B UM3FUMP Relayl.On Duration = 2.00
M3 Start.Cmn Duration = 2.00

FIGURE 6-8 Trigger settings in the LC method part editor to synchronize LC and MS acquisition start

Depending on how this is configured, these commands should be adapted. A common way is
to use Relay_1 on the autosampler, renamed to MS_Start. This syntax must be activated in
the methods. Manually correct for situations that are different.

Finish the wizard for the LC method

Complete the MS part of the method (make sure the acquisition times are adjusted
accordingly). It is recommended to acquire data with Full MS1 scan.

Save the method
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6.3 Creating the Sequence

e Once the method has been created, generate a sequence in the standard way in Xcalibur.
e The sequence consists of 2 sets of 8 Cytochrome C digest runs and 1 mobile phase A
injection after each set.

#¢ Thermo Xealibur Sequence Setup - [Open] ol =)
File Edit Change Actions Wiew GoTn Help
% [ e [E = By B S E T B 9
FMel] DEES R DB DEPHEE >EN
Sample Type SampleName File Name Path Inst Meth Position | InjVol | Comment

Status | oquisition Gueus 1 Unknown Cytachrome C digest 500 fmal Cy_Cm D:VADN DADIID Rt 1.000

= R Manager 2 Unknown Cytenchtemes C digest 500 fracd Cyt_C2 DD DD Rz 1000

T Ready To Dowrload 3 Unknown Cotachrome C digest 500 el Cy_C03 DEARDN DADIID R 1.000

Sequence 4 Unknown Cotachrome C digest 500 el i _C04 DEARDN DADIID Rt 1.000

S ample Mame: 5 Urknown Cytenchremes C digest 500 frocd Tyt C05 DD DD R 1000

~Warking (I 6 Unknown Cytachrame L. digest 5001 ol Tyt C06 D RDN DD Rk 1.000

\ - Postion 7 Unknown Cotachrome C digest 500 el Cyt_C07 DEARDN DADIID Rz 1.000

| ~RawFils [ Cytenchremes C digest 500 frocd Tyt C08 DD DD Ran 1000

Inst. Method: 9 | Urknown Mobile Phase & Moh_f,_1 D:VADY DADLIG ] 1.000

=+ Dionex Chiomatography MS Link. 0| Unknown Cytochrome C digest 500 fmal Cy_C03 DARDY DADLIA FB1 1,000

i~ Fieady to Download M Unknown Cotachrome C digest 500 el Cyt_C10 DARDY DADLIE REZ 1.000

B Velos Pro M5 12 |Unknown Cutachrome C digest 500 frol CytC11 DARDY DADLIG RB3 1.000

- Fieady to Downisad 13 Unknown Cytochrome C digest 500 fmol £yt C12 DARD DADLIG R84 1000

4 Unknown Cotachrome C digest 500 el Cp 013 DEARDN DADIID RES 1.000

15 Uk Cytenchremes C digest 500 frocd e C14 DD DD RBE 1000

16 Unknown Cytenchremes C digest 500 frocd e C15 DAD D0 RB7 1000

7 Unknown Cotachrome C digest 500 el v C16 DEARDN DADIID FE 1.000

1B Unknown Makile Phase & Mob_4_2 D:ARDM DADIID G 1.000

- oo

“ v
For Help, press F1 MUM 11/5/2013 155 PM NOT S8VED

FIGURE 6-9 Xcalibur RSLCnano IQ sequence example

6.4 Data Evaluation

e Data evaluation is done based on peak with m/z 728.84 (peptide sequence
TGQAPGFSYTDANK, z=2; equivalent to peak #5 on the UV IQ test). Retention time
reproducibility is evaluated for 6 consecutive runs and PWHH is evaluated for one run.

e Enter the MS result into the 1Q report worksheet which will indicate if the IQ has passed or
failed.

e Orange fields indicate information which needs to be provided.

e Once all information has been inserted the form can be printed using the standard Excel
printing functions.

e The form can be reset with the button Clear form at the top.
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FIGURE 6-10 Example printing dialogs for the 1Q report
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6.5 Manual Selection of the IQ Method

e When local policies prevent the use of macros select the worksheet that provides the method

for the configuration.
e Manually select the method, copy, and paste it in the Xcalibur method editor.
e The rest of the process is identical to the one outlined above.

NCP

NCS

-

. B o]

- T - IR
Ceiave |
Right valve [

. B o ]

Worksheet name

NCS_Nan_PC_Left_noUV

NCS_Nan_PC_Right_UV

NCS_Nan_PC_Right_noUV

FIGURE 6-11 Supported set-ups and selection table for manually determining required program
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7 Sl in combination with Xcalibur (for ProFlow or
Classic Flow Meter)

For the ProFlow flow meter, Sll replaces DCMSLink as the interface for running LCMS analyses from
Xcalibur. RSLCnano systems containing the nano Classic, Cap or Mic flow selectors can be run using
either DCMSLink or SllI. The level of automation available under Chromeleon is not available with Sli
control.

|1| Important  The macro enabled Excel file used to generate LC methods for DCMSLink is
not compatible with Sll (different file format). Therefore, the LC parameters
have to be entered manually into the Xcalibur method file. The macro
enabled Excel file should only be used for data evaluation and printing the
report.

7.1 LC Method Parameter

Refer to the system conditions listed in 3.2.2 for details of the LC method parameters.

E Tip The instrument parameters that are listed in the Excel file can be used to
cross-check the method parameters as well as the default autosampler
settings.

7.2 Creating the Instrument Method

e Open Xcalibur and click on the “Instrument Setup” Icon

T Untited - Thermo XcaliburInstrument Setup =l e
e

Data dependent M5/MS.

o
['E“E B B e
4

Rl orcgr douie: iy

Soamte i | EAIMS Niorder coudle sy
bt s e iy

Do depordent HLMS3

Dista dependent Pt H53

Dot dependent zoem hep.

Data dependert ion es:

fon mapang..
Select ETD experiment bpe
Niordes doutle play ETD]

Data dependen NLMS3 [ETD)

e Select the Thermo Scientific Sll icon to begin the LC method setup wizard

e Follow the wizard and enter the LC method parameters listed in 3.2.2.

e Finish the wizard for the LC method

e Complete the MS part of the method (make sure the acquisition times are adjusted
accordingly). It is recommended to acquire data with Full MS1 scan.

e Save the method

Iil Tip: Ensure that the “Relay4Enabled” property is set to 5sec_InjectOut or higher
(requires Expert mode).
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7.3 Creating the Sequence

e Once the method has been created, make a sequence in the standard way in Xcalibur
e The sequence consists of 2 sets of 8 Cytochrome C digest runs and 1 mobile phase A

injection after each set.

#£ Thermo Xealibur Sequence Setup - [Open]
File Edit Change Actions View GoTo Help

Status | Acquisition Queus

FMel] DEES R

= Run Manager
i - Ready To Download
Sequence
Sample Mame:
~Watking On
- Postion
- RawFile
Inst. Methad
£+ Diones Chiamatography MS Link
. Ready to Download
£ Velos Pro M5
- Ready to Download

For Help, press F1

(E=8 B =5
QPN PREE bEN 7
Sample Type SampleName File Name Path Inst Meth Position | InjVol | Comment
1 |Unknown Cytochrome C digest 500 frol Cyt CO1 D:ARDY D:ADILI RAT 1.000}
2 Urknown Cytachrame C digest 500 fmal Cyt_C02 DAY DADLIG RAZ 1.000
3 Unknown Cytochrome C digest 500 fmol Cyt_CO3 DARDY DADLIG RAZ 1.000
4 Unknown Cytochrome C digest 500 fmol Cyt_C04 DARDY DADLIG Ra4 1.000
3 Urknown Cytachrame C digest 500 fmal Cyt_CO5 DAY DADLIG RAS 1.000
6 Unknown Cytochrome C digest 500 frol Cyt_COB DARDY DADLIG RAE 1.000
7 Unknown Cytochrome C digest 500 fmol Cyt_CO7 DARDY DADLIG RAT 1.000
8 Urknown Cytachrame C digest 500 fmal Cyt_CO8 DAY DADLIG RAB 1.000
9 Unkriowt Mobile Phase & Moh_4_1 D:WRDY DADLIG Rag 1.000
10 Unknown Cytochrome C digest 500 fmol Cyt_C03 DARDS DADLIG RE1 1.000
11 Unknown Cytochrome C digest 500 fmol Cyt C10 DARDS DADLIG RB2 1.000
12 Unknown Cytachrame C digest 500 fmal Cut C11 DAY DADLIG RB3 1.000
13 Unknown Cytochrome C digest 500 frol Cyt C12 DARDY DADLIG FB4 1.000
14 Unknown Cytochrome C digest 500 fmol Cyt C13 DARDS DADLIG RBS 1.000
15 Unknowr Cytachrame C digest 500 fmal Cyt C14 DAY DADLIG RBE 1.000
16 Unknowr Cytachrame C digest 500 fmal Cyt C15 DAY DADLIG RE7 1.000
17 Unknown Cytochrome C digest 500 fmol Cyt C16 DARDS DADLIG RBEZ 1.000
18 Unknown Mobile Phase & Mok 4 2 D:ARDS D:ADI_IG RBZ2 1.000
= 0.001
’
MNUM 11/5/2012 2:55 PM NOT SAVED

FIGURE 7-1 Xcalibur RSLCnano IQ sequence example

7.4 Data Evaluation

e Data evaluation is done based on peak with m/z 728.84 (peptide sequence
TGQAPGFSYTDANK, z=2; equivalent to peak #5 on the UV IQ test). Retention time
reproducibility is evaluated for 6 consecutive runs and PWHH is evaluated for one run.

e Enter the MS result into the 1Q report worksheet which will indicate if the 1Q has passed or

failed.

e Orange fields indicate information which needs to be provided.
e Once all information has been inserted the form can be printed using the standard Excel

printing functions.

e The form can be reset with the button Clear form at the top.

RSLCnano IQ Operating Instructions — Version: 4.4 of January 2016
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8 Troubleshooting

8.1 General Notes

This section provides troubleshooting information in relation with the 1Q procedure. More information
about instrument-specific problems is provided in the documentation shipped with the system and in
the service instructions available for the various modules.

The IQ procedures described in this manual have been optimized for the conditions shown. When
troubleshooting the 1Q results, please verify that the experimental setup is used as described in this
manual.

8.2 Symptoms and Possible Causes

8.2.1 1Q Failed on Reproducibility

Here is a list of the most commonly encountered causes when an IQ does not meet the IQ
reproducibility criteria.

e The system has not been sufficiently equilibrated. This particular pump may require more runs
than the standard 16 injections in order to operate within the specified limits. Repeat the 1Q
procedure (partially).

e Dead volumes could be present in the system. Check that all connections (particularly those
which are non nanoViper) are free of dead volumes.

8.2.2 1Q Failed on Resolution and/or Peak Width

Here is a list of the most commonly encountered causes when an 1Q does not meet the 1Q criteria for
either resolution or peak width.

e The sample has been diluted in the wrong solvent resulting in poor trapping of the analytes at
the top of the column. Check your solvents and prepare your sample with fresh solvent.

e The mobile phases were not prepared correctly resulting either in break-through or in poor
elution.

e Dead volumes are present in the system resulting in peak broadening. Make sure that all
connections are free of dead volumes, particularly those which are non nanoViper.

e The (trap) column is not performing correctly. Exchange the (trap) column.

8.2.3 1Q Failed on Peak Height

Here is a list of the most commonly encountered causes when an IQ does not meet the 1Q criteria for
peak height (sensitivity).
e The sample was prepared incorrectly.

e The sample has been diluted in the wrong solvent resulting in poor dissolution of the analytes.
Check your solvents and prepare your sample with fresh solvent.

The sample was prepared in a plastic autosampler vial. Only use glass insert vials.

The detector lamp intensity is too low.

The flow cell transparency is too low.

The detection parameters are not correct, check your integration method.

Check for air in the syringe. Check in the autosampler manual.
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9 Appendices

9.1 Example Chromatogram Nano-LC Configuration

12 0_1Q_01 PRECON CENTRATION NCS #11 UV_VIS_1
. _n—gu = WVL:214 nm|
;O
T n Lo
100- B '3 Peak 5 - 18.060
]E ie
s i
18 Peak4 - [15.107
R=]
7-5—_ %1 Peak[3 - 13.247
1
=
12
5.0
| Pe4k2- 2,000
25
0.0- — ]
2.5
7 S — L
0.0 5.0 20.0 25.0 30.0 35.0

FIGURE 9-1 Example chromatogram in preconcentration configuration
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9.2 Example of Report

Sequence: ChromeleonLocalllQ WOSNANO_CAP_MIC_LC_DEMOUGQ 01 DIRECT INJECTION MCx Page 1 of 4
Sample: CCD 13 Runtime: 13Mow2013 02:05

Thermotrtisher
SCIENTIFIC

Installation Qualification
Ultimate 3000 - Systemtest (NAN-HPLC)

+ Instruments

Instrument name Model Supplier's name Serial Number
Autosampler WPS-3000 Thermo Scientific 4170504

Pump Module NCS5-3300R5 Thermo Scientific B0S58TA
Column Owven NCS-3500RSC Thermo Scientific BO558TY

UV Detector VWID-3400 Thermo Scientific B054244
Chromeleon Datasystem T.2.0.4121 Thermo Scientific 100010

+« Accessories

Accessories Name

Cokemn Type NAM-15-02-C18PM, PIN 184534

Sample Cytochrome C digest, 0.5 pmolipL

Sample Solvent Solvent AfSolvent B (98:2)

Solvent A for Gradient Water + D.1% FA

Solvent B for gradient WaterfACN 20/80 + 0.08% FA

Customer's signature Operator's signature Date

Chromeleon {€) 2013 Therme Fisher Scientific Inc. F2_MANO_CAP_MIC_MCx_Directinject V04 [ TitlePage
Version 7.2 Build 3972 (223953 Printed: 172372014 1:40 PM
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Sequence: ChromeleonLocalllQ_WVO4SNAMNO_CAP_MIC_LC_DEMCAC_01 DIRECT INJECTION MCx Page 2 of 4
Sample: ZCD 13 Runtime: 13Mow2013 02:05

ThermoFisher
SCIENTIFIC

Installation Qualification
Ultimate 3000 - Systemtest (NAN-HPLC)

Test Procedures

Installation qualification parameters
A sampie (Cytochiome C digest, concaniration 0.5 pmaluL for MAN, 3 pmodiul for CAP and 16 pmoliul far MIC) Is Injectad
& times In ful-Hoop mode. The peptides are separated on a Pephap C18 column with an Acetonlirke gradient
relative standand dewiation (RED) of the retention times of peak £5 |5 calculated. The resolulion of peaks 7 1-4,
the height and peak wkith at naif haight of peak 25 ane determined.
System conditions
Eluant A Water + 0.1% FA
Elueni B WatenACH 2080 + DL0S% FA
Flow rate: 0.300 plimin
Calwmn: MAN-15-02-C16PM, P/N 164534
Sample: Cytochrome C digess, 0.5 pmalijL
Injection volume: 1.0/l
Caolemn temperature: 35"C
Sample iemperature; 5°C (only WPS 3000 [T})
Gradient:
Time {min] %E
0 4
30 55
3 o0
36 a0
ar 4
E0 4
Customer’s signature Operator's signature Ciate
Chromeleon (¢} 2013 Therma Fisher Scientific Inc. IQ_MAMO_CAP_MIC_MNCx_Directinject V04 / Test procedures
Version 7.2 Build 3972 (223353 Printed: 172372014 1:40 PM
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Sequence: ChromelecnLocallQ VIHSNAND_CAP_MIC_LC_DEMCHGQ_ 01 DIRECT INJECTION NCx Page 3 of 4
Sample: CCD 13 Runtime: 13Mow2013 02-05

ThermoFisher
SCIENTIFIC

Installation Qualification
Ultimate 3000 - Systemtest (NAN-HPLC)

- Retention Time Reproducibility

* I[nstruments and Fluidics

Insfrument name Model Supplier's name Serial Number
Autosampler WPS-3000 Themo Scientific 4170504
Pump Module HC5-3500RS Themo Scientific 2035871
Column Owen NCS-3500RSC Themma Scientific BlSET1
UV Detector VWD-3400 Themma Scientific a0od244
Chromeleon Datasystem 720414 Themma Scientific 100010
Accessories Name

Caolumn Typs MAN-15-02-C18PM, P/W 164534

Sample Cyiochrome C digest, 0.5 pmolipl

Sample Solvent Solvent AfSolvent B (98:2)

Solwent A for Gradient Water + D.1% FA

Solvent B for gradient Water/ACMN 20/80 + 0.08% FA

* [ imits, Values and Test Results

| Limit Observed values Result

Retention time repro. (peak 5) =0.300 % R5D 0.2D6 % R3D Test passed

Resolution of peaks 1 1o 4 =1.50 T4 Test passed

Peakwidth at half height (peak 5) «11s BS5s Test passed

UV absorbance at 214 nm (peak 5) =3.00 mAL 8,69 mAL Test passed

Customer’s signature Operator's signature Date

Chromeleon {c) 2013 Therme Fisher Scientific Inc. IG_MANC_CAP_MIC_NCx_Directinject_WD4 / Retention time
Version 7.2 Build 3972 (223933) Printed: 1232014 1:40 PM
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Sequenca: ChromeleonLocallQ VI4MWANO_CAP_MIC_LC_DEMOUCQ_D1 DIRECT INJECTION MCx

Sample: CCD 13

ThermoFisher
SCIENTIFIC

Installation Qualification
Ultimate 3000 - Systemtest (NAN-HPLC)

Page 4 of 4
Runtime: 13Movw/2013 02:05

* Chromatogram for Systemtest
19 i '.?m:]"_llanpum&d] _ [FR P RE
] g
10.0] L
] R
8.0 3 4
’ : i g
8.0 iy
40 |
] “i I ' I
2.0
M
e 7 |
" I | .‘Fﬂ_ D
] ! {
2.':'—_ | |l
4.0 ] l..II |
= [
] Wi
[ 1.0 =l sl il sl o
* Data for Systemtest
No. |Name Ret Time Height (Peak Width {50%) |Resolution| Resolution|Resolution
min mAU seconds
UV VIS 1 |UV_VIS_1 Uv_ VIS 1 UV VIS 1| UV_MIS_1 | UV_VIS_1
Peak § Peak 5 Peak 5 FPeak 1 Peak 2 Feak 3
10 |CCD & 20.685 B.E4Q 8.58 3.78 7.74 B.87
11 |CCDa 20.63 B.7B1 8.53 379 T.81 8.03
12 | CCD 10 20.58 B.752 8.48 3.74 T.7TG 8.87
13 |CCcD 11 20.54 B.825 8.62 3.78 7.81 8.03
14 |CCD 12 20.57 B.724 8.28 3.75 T.70 B.87
15 |CCD 20.57 B.724 8.28 375 T.70 8.87
Average: 20.53 8.69 8 .46 376 .Ir 5.94
RSD: 0206 %

Chromeleon (e} 2013 Therme Fisher Scientific Inc.
Version 7.2 Build 3972 (223955)

IQ_MAMO_CAP_MIC_NCx_Directinject_VD4 / RSD calculation
Printed: 1/23/2014 1:40 PM
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Sequence: ChromeleonLocallQ VI4NAND_CAP_MIC_LC_DEMOMZ_ 01 DIRECT INJECTION MCx Fage 2of 4
Runtime: 13/Mow/2013 02:05

Sample: CCD 13

ThermokFisher
SCIENTIFIC

Installation Qualification
Ultimate 3000 - Systemtest (NAN-HPLC)

« Retention Time Reproducibility MS
* Instruments and Fluidics
Instrument name Model Supplier's name | Seral Number
Autosampler WPS5-3000 Thermo Scientific | 4170504
Pump Module NC5-3300R 5 Thermo Scientific | B0S58T1
Column Owen NC5-3300R5C Thermo Scientific | BOS587T1
UV Detector VWD-3400 Thermo Scientific | 8054244
Chromeleon Datasystem T.2041H Thermo Scientific | 100040
HNo. Name Ret.Time {min)
miz T28.9 (24)

10 Cytochrome C Digest 20.85

11 Cytochrome C Digest 20.83

12 Cytochrome C Digest 20.58

13 Cytochrome C Digest 20.54

14 Cytochrome C Digest 2067

15 Cytochrome C Digest 20.57
Awverage: 20.59
RSD: 0.206 %

Limit Observed values Result
Retention time repro. (pesk 5) <0300 ¥ RED 0,208 % RED Test passed
PWHH {peak 5) < 12 seconds 8 seconds Test passed
Customer's signature Operator's signature Drate

12 MANG CAP_MIC_NCx_Directinject W04 / MS results
Printed: 1/27/2014 2:14 FM

Chromeleon {c} 2013 Thermo Fisher Scientific Inc.
‘ersion 7.2 Buil 3572 {223550)
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