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Contacting Us

There are several ways to contact us:

Ordering Information

For ordering information or sales support for HPLC products, contact
your local Thermo Fisher Scientific sales organization. For contact
information, go toContact Un http://www.thermoscientific.com

Technical Assistance

For technical support for HPLC products, contact your local Thermo
Fisher Scientific support organization. For contact information, go to
Contact Usn http://www.thermoscientific.com

Integral Fraction Collector FT (F#EQA) Operating Manual Page3


http://www.thermoscientific.com/
http://www.thermoscientific.com/

Contacting Us

Page4 Integral Fraction Collector FT (FEQA) Operating Manual



Contacting Us

Contents

(@709 ¢= Tox 1] [0 L0 £ 3
1 Using this Manual............cooouiiiiiiiii e 11
1.1 ADbOULt ThiS MAnUAL.........uuciiiii i 12

I o 1Y/ T o1 1o o S 13
1.2.1 Safety MESSAQES....c.ccvvvviiiiiiieeee e 13

1.2.2 Special Notices and Informational NoOtes.............ccccovveeiiiiiiiiinenenn. 13

1.2.3 Typographical CONVENLIONS..........cuiiiiiiiiiiiiiiee e 14

1.3 Reference DoCUMENtAtiON...........ccooeieiiiiiiiiei e 16

2 SaATBY ...t 19
2.1 Safety Symbols and Signal Wards............ccoeeeeiiiiiiiiiieeee e 20
2.1.1 Safety Symbols and Signal Words in this Manual.......................... 20

2.1.2 Observing this Manual.............cccouiiiiiiiiiiiic e 20

2.1.3 Safety Symbols on tHReVICe..........covvvviiiiiii e, 21

2.1.4 Applicable Symbols on the DeviCe...........ccceevvvviiiiiiciiii e 21

2.1.5 RatiNg Plate.....cuvveiiiiiieiieiiiiieeeeee e 21

A | 41 (=1 0T [=To [T U UPRUPTRRPR 22

2.3 SaAfely PreCAULIONS......cciiiiiiiiiiiiie ettt e e 23
2.3.1 General Safety Information..................c.co oot 23

2.3.2 Qualification of the Personnel.............cooooiiiiiiiieeeee e 24

2.3.3 Personal Protective EQUIPMENL........ccvvviiiiiiiiiiieeeeeeeee e, 24

2.3.4 Electrical Safety Precautions............cccvvviiiiiiiiiiiiiiiee e 25

2.3.5 General Residual Hazards..........cccccouiiiiiiiiiiiiiiiiiiiee i 26

2.3.6 InCase Of EMErgenCy.....iiiiiiii i 28

2.4 Solvent and Additive INfOrmation............oooeeuiiiiiiiiie e eea s 29
2.4.1 General CompatiDility...........eeviieiiiiiiiiee 29

2.4.2 Allowed pH RANGES......ccoiiieeeiiciie e 30

2.4.3 Allowed COoNCENLratiONS.........ueviieeiiiiiiiiieee et e e 30

2.4.4 Further INformation.........cccooiiiiiiiiiiiiii e 31

2.5 Compliance INfOrmation..........ccoeiiiieeeii e e e e 32

3 DEVICE OVEIVIEW.....uuuiciiiiiieeeeeie e e eee et e e e e et e e e me e e e s 33

Integral Fraction Collector FT (F#EQA) Operating Manual Page5



Contacting Us

3.1 Integral Fraction Collector FEatures..........cccvvvvviviiiiiie e 34
3.2 Operating PrinCiple......cooi e 35
TG T [ 01 (= g o] g @XoTn ] o o] a1=T o) TSRO 41
3.4 Fraction Collector Compartment..............ocooeiiiiiiiecee e 43
3.4. 1 THEerMOSTAIING.....ccceiiiiiiiie e 43

3.4.2  CArOUSEL..cciii it 44

3.4.3 Rack Type ldentificatiQn..............ccuvviiiiiiniieiieeecen e, 45

3.4.4 Condensation DraiNage..........ccueeeriiiiirriieeeeeiiiiieieee e s eiineeeeee e s 46

3.5 LEaK DEtECHON......ciiiiiiiee e e e 47
3.6 OPEIALION. ... ettt e e a e 48
4 Unpacking and TranSPOLt........cccuuiiiiiiiiiieiiieeeeeve e 49
4.1 Unpacking the DEeVICE.........cuuuuiiiiii i e e e e e e eeaeens 50
4.2 SCOPE Of DEIIVEIY.....ccc e e e e e e et s e e e e e e e eeeaneens 54
SInStallation..........cooiiiiiii e 55
5.1 Safety Guidelines for Installatian....................ccoooeeei i, 56
5.2 InStalling the DEVICE.........cccoceeee et e e e e 57
5.3 Sit€ REQUINEMENTS.....ciiiiiiiiiiiiiee ettt ee e e e e 59
5.3.1 Power ConSIderationNS.........cceeeiiiiiiiiiiiiiieeiiae e 59

L T =0 11 = o] £« F S 60

5.3.3  CoNAENSALION......ciiiiiiiiieee e 61

5.4 Accessing the Interior COMPONENLS..........coovvviiiiiiiiiiiee e e 62
5.5 Setting Up the Hardware.............ueeeeiiiiiiiiiiiiiiiieeeeeee e, 63
5.5.1 System ArrangemMENt........coooeiiiiiiiiiiiiiiiae ettt eeeeeaeend 63

5.5.2 Connecting the DeVICE..........ccooeiiiiiiiiiiccce e 64

5.6 Setting Up the Flow ConNectiQns..............ooooeiiiiiiieiiicccceeee e 68
5.6.1 General Information and Guidelines.............ccoooceiiiiiiiiiiiiiiiieee. 68

5.6.2 Guiding Capillaries and Tubing Through the System.................... 69

5.6.3 Connecting Fittings, Capillaries, and Tubing.........c...coeeevvvvivevvnnnnnn. 71

5.6.4 Guiding Liquids to Waste.............cooeeiieiiciiicevee e 79

5.7 Needle Wash SYSeIM........ccouiiiiiiiiiiiiiiiiiiiece e 81
5.7.1 Choosing the Needle Wash Liquid............cccocccuimiieeeeiiiiiiiiiieeees 82

5.7.2 Connecting the Needle Wash Reservoir.............cccccoeeeeveie e 82

5.8 Fraction ColleCtion VaIVE.........uuuuiiiiiiiiiiiiiiee et 86
5.8.1 Port assignments of the Fraction Collection Valve......................... 86

Page6

Integral Fraction Collector FT (FEQA) Operating Manual



Contacting Us

5.9 FIUSN SYSIEM.. .. e 37
5.9.1 Choosing the FIush SOIVENL...........uuviiiiiiiiiiiiiieee 87

5.9.2 Connecting Flush Solvent ReservQir..........cccccccceeeieeeeeevceceeeeiiienn, 87

5.9.3 Connecting the Delay Capillary.........cccccceeviiiiiiieeeeeiiiiiecee e 91

5.9.4 Connecting the Flush Buffer LQQp........ccccvvviieiiiiiieeiiieiieiiecceeeee 92

5.10 Turning ON the DEVICE.......ccceiiiiiiiiiiiee e 94
5.11 Setting Up the Device in the Software..........ccccoeeeeeeii s 95
(I @] 1= r= 11 o o PP 97
6.1 Introduction to thiS Chapler.........cc.uviiiiiiiiiiiieeee e 98
6.2 Safety Guidelines for OPeration..........ccccuuvuuiiiiiiiiiiiiiiiiiieierr e e eaeeeaaae e 99
6.3 COoNtrol EIMENTS.....uuiiiiiiiiiiiieeieee e 101
B.3.1 KEYPAU.... ittt 101

6.3.2  Status INAICALOrS......cveiieeeeeee e 103

6.4  Power On/Off CONIOL......covviiiiiiiiieiee e 105
6.5 Preparing the Device for Operation..........cccccevvieiieeireeeiiiiiiien e e eeeeeeeeens 106
6.5.1 Thermostatting the Fraction Collector Compartment.................... 108

6.5.2 Loading the Carousel.......ccccccccceieiiiiiiiieeeecc e, 108

6.5.3 RACK TYPE SettiNgS.....ceveiiiiiiiiiiiiiiiee e 111

6.5.4 Needle Positioning Mode and Needle Height....................ccoce. 112

6.6 Important Operating Parameters............ccuuveerieiiiiiiiieieee e 114
6.7 Delay Volume Determination (DVD)..........coooiiiiiiiiiiicirrvrev e 123
6.7.1 Delay Volume and TiMe.........coooiiiiiiiiiiieeesiiiiiee e 123

6.7.2 When to Perform DVD FUNCHOMN..........cocuviiiiieeiiiiiiicee e 125

6.7.3 How to Perform DVD FUNCLON.............uuuiiiiiiiiiiiieiieeiieeceee e, 125

6.7.4 Delay Volume Capillary Drop DOWRIMI..............ceveeeriiiiiiiiieeneenne 128

6.7.5 Vanquish Modules enabling Delay Volume Determination.......... 130

6.7.6 Vanquish Detector Flow Cells enabling Delay Volume Determinddn

6.7.7 Delay Volume CalCulator...........ccccuuuuiiiiiiiiiiiiiiieieeeeee e 132

6.8  Vial PUSher POSItIONS.........cooiiiii e a e 137
6.8.1 Adjust to AboveVial Pusher POSition..........cccccceoeeeeeiiiiiee 138

6.8.2 Adjust to InVial Pusher PoSItion..........cc..cccoeiiiiiiviiiiiii e, 141

6.8.3 Vial Pusher PoSition StatUS.........ccvviviiiiiiiiiiiiiieeeeeee s 142

6.9 Optimizing the Performance of the DeviCe.............ccccceviiiiiiiiiiie e, 144
6.10 Shutting DOWN th@DEVICE........cocoiiiiiieee it 145
6.10.1 ShortTerm Shutdowr{interruption of operation)..............ccc.vvvee.... 145

Integral Fraction Collector FT (FEQGA) Operating Manual Page7



Contacting Us

6.10.2 LongTerm ShUtdOWN........cooiiviiiiiiiiecc e e e 146

7 Maintenance and SEerVICe........cooeivviiieiiiii e 149
7.1 Introduction to Maintenance and Service.............cooeeeeecicvciniiiniee 150
7.2 Safety Guidelines for Maintenance and ServiCe..........cccccceeviiiiireeeeeennnne 151
7.3 General Rules for Maintenance and Service...........cccccccvvvvvvvivinvieeeeennnn. 154
7.4 Routine and Preventive MaintE€NanCe..........c.cc.uuvveviieeieiieiiiieeieieieeaeaaeaeeeen 155
7.4.1 MaintenanCe Plam..........ooocuiiiiieeiiiiiiiiiee e 155

7.4.2 Cleaning or Decontaminating the Device...........ccccccvviivieerniinnnen. 156

7.4.3 Predictive PerformManCe. ........cccooiuuieiiieeiiniiiiiiiee e 158

7.5 Before MaintenanCe............uuviieiiiiiiiiiiiee ettt a e 160
7.5.1 Preparing the Device for Maintenance.............ccccceeevvvieeeeeeeennns 160

7.5.2 Securing the Needle DriMe.........cceeveeiiiiiiiiieieeeeee e 161

7.6 Removing the Front Plate.............eeiiiiiiiiiiiiece e 162
7.7 Needle Wash LiNeS.........uuuueiiiiiiiiiiiiieeieee e 166
7.7.1 Needle Wash Liquid Guidelings.............cccevvvvviiiiiiii e, 166

7.7.2 Replacing Needle Wash LiNeS........ccccevviiiiiiiiiiiiiieeeiiiieeee e 167

7.7.3 Performing A Needle Wash Cycle..............cccoocciiicccciiiiiiiine, 169

7.8  FIUSh SYSIEM. ..o e e 171
7.8.1 Flush Solvent Guidelings............cccoooiiiiiiiiiinic 171

7.8.2 Replacing Flush Purge Lines.......cccvevveeiiiiiiiiiiiiiiiee, 172

7.8.3 Performing A Flush Purge Cycle...........cceeiiiiiiiiieiiieiiieeeee 179

7.9 Replacing the Needle Capillary...........ccoevvviieiiiiiiii e 180
7.10 Replacing the Needle Unit...........cccceeiiiiiiiiiiieieiii e 185
7.11 Replacing the Drain Pump Head with Tubing.........cccooooeiiiiiiiiiiiiiennen, 189
7.12 Replacing the Fraction Collection Valve Stator and Ratar....................... 191
7.13 After MaNTENANCE. ... ...ueeiieieiieeiiee et 194
7.14 Replacing the Main Power FUSES............oooiiiiiiiiiccreeeee e 195
7.15 Updating theDeVIiCEFIMWArE.............ccoeiiiiiiiiiiiiiiiirireeee e e e e e e 197
7.16 Replacing the DOOLS..........cooiiiiicc e e e e e e e 199
7.17 Transporting or Shipping the DevVICE.........cccceiviiiiieeiiieeeicen e, 201
7.18 SlideIN MOUUIE.......ouiiiiie i 205
7.18.1 Removing the Slidt Module...........ooiiieii e 205
7.18.2 Installing the Sliddn Module............ccvvviiiiiiiiiii e 207

Page8

Integral Fraction Collector FT (FEQA) Operating Manual



Contacting Us

8 TroublesSNOoOtING........ooviiiii e 211
8.1 General Information about Troubleshooting.............cccocvveeiiniiiiiiieecenns 212

8.2 MEBSSAQGES. ...ciiiiiiiieiee ettt aa e e e e 214

8.3 OPEratiNg ISSUES.......eiiiiiiiiiiiiii ettt e e 221
8.3.1 Resolving Front Leakage..........ccccoouuiiiiiiieniiiiiiiiicee e 221

8.3.2 Resolving Clogging in the DeVICe.........cccceeiiiiiiieceeeeecien e, 221

8.3.3 Temperature Setpoint Cannot Be Achieved...............cccccecnnnnnnne 223

9 Modifying the Fraction Collector for Specific Applications........ 225
9.1 NormalPhase Compatible Solvents and AdditiveS........cccccvvvvvveeieeennen.n. 226

9.2 Modifying the Fraction ColleCtQr.........cccoooveeeiiiiiiiiiiicci e, 226

9.3 Considerations with Normd&hase Compatible Solvents and Additives....231

10 SPECIHICALIONS.....ceuiieeiiii e ee e e eee e e e 233
10.1 Performance SpPecCifiCationsS..........uuvveiiieiiiiiiiiiiiiiieeeeee e 234
10.2 Physical SpecifiCations............ccccciiiiiiiiiiiiiiiiiee e 237

11 Accessories, Consumables and Replacement Patts............. 239
11.1 General INFOrMAtION. ........cuuiiiiie e 240
12,2 SR Kilievovieeeeieeeeeeeee ettt enenenen s s ennan 241
11.3 OPtioNaAl ACCESSOIIES. ...cciuivieieieeieiiit et e et e e e e s e e e e e e 243
11.4 Consumables and Replacement ParlS.........c..occviiieiiiiniiiiiieeee e 245

D2 Y o] 1= T | PRSPPI 249
12.1 Compliance Information...............oooiiiiiiee e 250

12.1.1 Declarations of CONfOIMItY..........ceeveeiiiiiriiiieee e 250
12.1.2 WEEE ComplianCe........coovviiiiiiiiiieeceeeeeee e, 251
12.1.3 FCC COMPLIBNCE. .....eeiiiieiiiiiiiiieee et 252
R 1 [0 [ PR 253

Integral Fraction Collector FT (F#EQA) Operating Manual Page9



Contacting Us

PagelO Integral Fraction Collector FT (FEQA) Operating Manual



1 9 Using this Manual

1 Usingthis Manual

This chapter providesformation about this manual, the conventions used
throughout the manual, and the reference documentation that is available
in addition to this manual.
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1.1 About This Manual

This manual describes the functional features and operating principle of
your Vanquish deviceand provides instructions for installation, set up,
start up, shut down, operation, maintenance and troubleshooting.

The layout of this manual is designed to provide quick reference to the
sections of interest to the user. To obtain a full understanding of your
device read this manual thoroughly.

This manual also contains safety messages, precautionary statements,
and special notices that can prevent personal injury, damage to the
device or loss of data when followed properly.

Note the following:

f Thedeviceconfiguration may vary; therefore, not all descriptions
necessarily apply to your particuldevice

f If some detail applies to only one model or variant, the model or
variant is identified by name.

1 The descriptions in this manual refer to a Vanquish system
configurationwith optical deector. Not all descriptions necessarily
apply to your particular system.

1 lllustrations in this manual are provided for basic understanding.
They can vary from the actual model of ttieviceor component.
However, this does not influence the descriptions. No claims can be
derived from the illustrations in this manual.

The descriptions in this manual assume that tiheviceis installed in the
Vanquish system stack. If this is not the case, additional hardware is
required and must be ordered separately. The information in this
manual applies correspondingly.
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1 9 Using this Manual

1.2 Conventions

This section describes the conventions that are used throughout this
manual.

1.2.1 Safety Messages

The safety messages and precautionary statements in this manual
appear as follows:

i1 Safety messages or precautionary statements that apply to the
entire manual and all procedures in this manual are grouped in the
Safety chapter.

1 Safety messages or precautionary statements that apply to an entire
section or to multiple procedures in a section appear at the
beginning of the section to which they apply.

i1 Safety messages that apply to only a particular section or procedure
appear in the section or procedure to which they apply. They appear
different from the main flow of text.

Safety messages are often preceded by an alert symbol and/or alert
word. The alert word appears in uppercase letters and in bold type.

Make sure that you understand and follow all safety messages
presented in this manual.

1.2.2 Special Notices and Informational Notes

Special notices and informational notes in this manual appear different
from the main flow of text. They appear in boxes and a note label
identifies them. The label text appears in uppercase letters and in bold

type.

NOTICE
Highlights information necessary to prevent damage todbeiceor
invalid test results.
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TIP
Highlights information of general interest or helpful information that can
make a task easier or optimize the performance of degice

1.2.3 Typographical Conventions

These typographical conventions apply to the descriptions in this
manual:

Data Input and Output

The following appears inold type:

§ Input that you enter by the keyboard or that you select with the
mouse

§ Buttons that you click on the screen
§ Commands that you enter by the keyboard

§ Names of, for example, dialog boxes, properties, and parameters

For brevity, long expressions and paths appear in the condensed form,
for example: Clicitart >All Programs> Thermo Chromeleoid >
Services Manager > Start Instrument Controller

References and Messages

References to additional documentation appéaticized

1 Messages that appear on the screen are identified by quotation
marks.

Viewpoint

If not otherwise stated, the expressioleft andright in this manual
always refer to the viewpoint of a person that is facing deeicefrom
the front.

Particularly Important Words

Particularly important words in the main flow of text appéaticized

Pagel4d Integral Fraction Collector FT (FEQA) Operating Manual



1 9 Using this Manual

Electronic Manual Version (PDF)

The electronic version (PDF) of the manual contains numerous links that
you can click to go to other locatiomsthin the manual. These include:

1 Table of contents entries
1 Index entries

1 Crossreferences (in blue text), for example, to sections and figures
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1.3 Reference Documentation

In addition to this operating manual, other documentation is available
for reference.

Hardware Documentation
Additional hardware documentation includes the following:
f Operating manual$or the other modules of the Vanquish system

1 Vanquish System Operating Manual

i Instrument Installation Qualification Operating Instructions

TIPThermo Fisher Scientific provides-tgpdate operatingnanuals as
PDF (Portable Document Format) fitkat you can access from our
customer manuals web sitdo open and read the PDF files, Adabe
Readen or Adobet Acrobawm is required.Go to the following web site:
www.thermofisher.com/HPLCmanuals

Software Documentation

Additional software documentation includes the following:

1 Chromeleon Help and documents
TheChromeleon Helprovides extensive information and
comprehensive reference material for all aspects of the software.

In addition, the following documentation is available (availability
depends on the software version):

1 Instrument Configuration Manager Help
For basic information about device installation and configuration,
refer to thelnstallation Guidgfor specific information about a
certain device, refer to thénstrument Configuration Manager Help
In ChromeleorY, devices are called modules.

1 Quick Start Guide
For information about the main elements of the user interface and
step-by-step guidance through the most important workflows, refer
to the Quick Start Guide
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TIPTheChromeleorHelp and documents are included in the software
shipment.

ThirdParty Documentation

Refer also to the user documentation provided by the manufacturers of
third-party components and materials, for example, Safety Data Sheets
(SDSs).
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2 1 Safety

2 Safety

This chapter provides general and specific safety information and informs
about the intended use of thdevice
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2 1 Safety

2.1 Safety Symbols and Signal Words

2.1.1 Safety Symbols and Signal Wordstins Manual

This manual contains safety messages to prevent injury of the persons
using thedevice

The safety symbols and signal words in this manual include the
following:

A Always be aware of the safety information. Do not proceed until you
have fully understood the information and consider the consequence
what you are doing.

A\ crution

Indicates a hazardous situation that, if not avoided, could result in mi
or moderate injury.

A warNING

Indicates a hazardous situation that, if not avoided, could result in
serious injury.

2.1.2 Observing this Manual
Observe the following:

i Before installing or operating theevice read this manual carefully
to be familiar with thedeviceand this manual. The manual contains
important information with regard to user safety as well as use and
care of thedevice

i1 Always keep the manual near tlevicefor quick reference.

i Save this manual and pass it on to any subsequent user.

A Read, understand, and comply with all safety messages and
precautionary statements presented in this manual.
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2 1 Safety

2.1.3 Safety Symbols on thBevice

The table lists the safety symbdlsat appear on thedeviceor on labels
affixed to thedevice Follow the safety notices in this manual to prevent
the risk of operator injury or damage to tlkevice

Indicates a potential hazard. Refer to this manuaivoid the risk of
personal injury and/or to prevent damage to the device.
I
@]
\od
n\

Power supply is on
Power supply is off

Indicates alternating current.

Indicates a potential pinch point hazard. Keep your hands clear to
avoid harming your hands.

2.1.4 ApplicableSymbols on théDevice

Slele]l Description

Need to remove the shipment lock befgpewering on the
device.

2

Consult instructions for use.

2.1.5 Rating Plate

The rating platés present on thalevicenear the electrical connections.
The rating plate indicates the serial number, part number, module
name,revision numberline and fuse rating, and the manufacturer's
address.

TIPAN additional type label on the leak tray of teviceindicates the
serial number, part numbemodule name and revision numbefTo
facilitate device identificatiorhave the information from this label
available when communicating with Thermo Fisher Scientific.
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2 | Safety

2.2 Intended Use

Thedeviceis intended to be part of th&anquishsystem.

The intended use of theanquishsystemwith fraction collectoris to
purify the compoundsof a sample solutiorand collect the separated
purified compounds in sample containers for further analyses

Thedeviceis for use by qualified personnel and in laboratory
environment only.

Thedeviceand Vanquish system anmetendedto be used as General
LaboratoryEquipment GLE)

They arenot intended for use in diagnostic procedures.
Laboratory Practice

Thermo Fisher Scientific recommends that the laboratory in which the
Vanquistsystem is used follow best practices for LC analyses. This
includes among others:

1 Using appropriate standards
1 Regularly running calibration

1 Establishingheltlife limits and following them for all consumables
used with the system

f  Running the system according to the laboratory's verified and
validated 'labdeveloped test' protocol
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2.3 Safety Precautions

2.3.1 General Safety Information

All users must observe the general safety information presented in this
section and all specific safety messages and precautionary statements
elsewhere in this manual during all phases of installation, operation,
troubleshooting, maintenance, shutdown, atrdnsport of thedevice

A If the deviceis used in a manner not specified by Thermo Fisher
Scientific, the protection provided by thdevicecould be impaired.
Observe the following:

ll
ll

Operate thedeviceonly within its technical specifications.

Use only the replacement parts and additional components, optic
and peripherals specifically authorized and qualified fordbeice
by Thermo Fisher Scientific.

Perform only the procedures that are described in this operating
manual and in supporting documents for tbevice

Fdlow all instructions step by step and use the tools recommende
for the procedure.

Open the enclosure of théeviceand other components only if
specifically instructed to do so in this manual.

Thermo Fisher Scientific cannot be held liable for any damage,
material or otherwise, resulting from inappropriate or improper us
of the device If there is any question regarding appropriate usage
contact Thermo Fisher Scientific before proceeding.

Safety Standard

This device is a Safety Class | instrument (provided with terminal for
protective grounding). The device has been manufactured and tested
according to international safety standards.
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2.3.2 Qualification of the Personnel

Observe the information below on the proper qualification of the
personnel installing and/or operating thaevice

A Installation

Only skilled personnel are permitted to install theviceand to establish
the electrical connections according to the appropriate regulations.

1 Thermo Fisher Scientific recommends always having service
personnel certified by Thermo Fisher Scientific perform the
installation (for brevity, referred to as Thermo Fisher Scientific
service engineer).

i If a person other than @&hermo Fisher Scientific service engineer
installs and sets up the module, the installer is responsible for
ensuring the safety of the module and system.

A General Operation

Thedeviceis designed to be operated only by trained and qualified
personnel in a laboratory environment.

All users must know the hazards presented bydkgiceand the
substances they are using. All users should observe the related Safe
Data Sheets (SDSs).

2.3.3 Personal Protective Equipment

Wear personal protective equipment and follow good laboratory
practice to protect you from hazardous substances. The appropriate
equipment depends on the hazard. For advice on the hazards and the
equipment required for the substances you are using, refehe

material handling and safety data sheet provided by the vendor.

A An eyewash facility and a sink should be available nearby. If any
substance contacts your skin or eyes, wash the affected area and se
medical attention.
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Protective Clothing
To protect you from chemical splashes, harmful liquids, or other
contamination, put on appropriate protective clothing, such as a lab
coat.

Protective Eyewear

To prevent liquids from striking your eyes, put on appropriate protective
eyewear, such as safety glasses with side shields. If there is a risk of
splashing liquids, put on goggles.

Gloves

To protect you fromharmful liquids and avoid personal injury during
maintenance or service, put on appropriate protective gloves.

2.3.4 Electrical Safety Precautions

A WARNING Electric Shock or Damage to thievice

High voltages are present inside the device that could cause an elec
shock or damage to the device.

1 Do not make any changes to the electrical or grounding connecti

1 Do not remove the grounding connections and always keep the
grounding connections in goamntact.

i If you suspect any kind of electrical damage, disconnect the pow:
cord and contact Thermo Fisher Scientific Technical Support for
assistance.

1 Do not open the housing or remove protective panels unless
specifically instructed to do so in this manual.

1 Do not place liquid reservoirs directly upon the device. Liquid mic
leak into the device and get into contact with electronic compone
causing a short circuit. Instead, place liquid reservoirs in the solvi
rack that is available for théanquishsystem.
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2.3.5 General Residual Hazards

Pay attention to the following general residual hazards when working
with the device

A WARNING Hazardous Substances

Solvents, mobile phases, samples, and reagents might contain toxic,
carcinogenic, mutagenic, infectious, or otherwise harmful substances
The handling of these substances can pose health and safety risks.

T

Be sure that you know the properties of all substances that you a
using. Avoid exposure to harmful substances. If you have any do
about a substance, handle the substance as ifpbtentially
harmful.

Wear personal protective equipment as required by the hazard a
follow good laboratory practice.

Reduce the volume of substances to the minimum volume requir:
for sample analysis.

Do not operate thalevicein a potentially flammable environment.

Avoid accumulation of harmful substances. Make sure that the
installation site is well ventilated.

Dispose of hazardous waste in an environmentally safe manner t
is consistent with local regulations. Follow a regulated, approved
waste disposal program.

A\ WARNING Biohazard

Biohazardous material, for example microorganisms, cell cultures,
tissues, body fluids, and other biological agents can transmit infectiol
diseases. To avoid infections with these agents:

T

Assume that abiological substances are at least potentially
infectious.

Wear personal protective equipment as required by the hazard a
follow good laboratory practice.

Dispose of biohazardous waste in an environmentally safe mann
that is consistent with local regulations. Follow a regulated,
approved waste disposal program.
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A WARNING Selfignition of Solvents

Solvents with a seffjnition temperature below 150C might ignite
when in contact with a hot surface (for example, due to leakage in th:
chromatography system).

Avoid the use of these solvents.

A WARNING Hazardous Vapors

Mobile phases and samples might contain volatile or flammable
solvents. The handling of these substances can pose health and saft
risks.

I Avoid accumulation of thessubstances. Make sure that the
installation site is well ventilated.

9 Avoid open flames and sparks.

9 Do not operate thalevicein the presence of flammable gases or
fumes.

A WARNING Flammableand Hazardous Vapors

Flammable or hazardous vapors aatape from improperly sealed
sample containers with flammable or volatile samples and can
accumulate inside the device. This can pose health and safety risks i
lead to wrong results.

1 Observe the following safety guidelines with flammable and volat
samples

i Use only vials or well plates that are made-gght by means of
caps, sealing mats, or sealing tapes. Refer to the latest list of clo:
approved by Thermo Fisher Scientific.

9 Inspect vials for cracks or defects before use. Do not use crackec
damaged vials.
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A CAUTION Escape of Hazardous Substances from BEEH"pillaries

In the Vanquishsystem, capillaries made of PEEK may be used. Swel
or attack by acids can cause PEEK capillaries to start leaking or to b

i Certain chemicals, for example, trichlormethane (GH@imethyl
sulfoxde (DMSO), or tetrahydrofuran (THF) can cause PEEK to ¢

I Concentrated acids, such as sulfuric acid and nitric acid, or a mix
of hexane, ethyl acetate, and methanol, can attack PEEK.

1 Swelling or attack is not a problem with brief flushing procedures

I For more information, refer to théechnical literature on the
chemial resistance of PEEK.

CAUTION Allergic Reaction

Some capillaries in théanquistsystem are made of MP35N®, a nieke
cobalt based alloy. Individuals with sensitivity to nickel/cobalt may sh
an allergic reaction from skin contact.

CAUTION Sparking due to Electrostatic Discharge

Liquid flowing through capillaries can generate static electricity. This
effect is particularly present with insulating capillaries and-non
conductive solvents (for example, pure acetonitrile). Discharge of
electrostatic energy might lead to sparking, whiould constitute a fire
hazard.

Prevent the generation of static electricity near the chromatography
system.

2.3.6 In Case of Emergency

A WARNING Safety Hazard

In case of emergency, disconnect thevicefrom the power line.
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2.4 Solvent and Additive Information

2.4.1 General Compatibility

To protect optimal functionality of th¥anquish systeppbserve these
recommendations on the use of solvents and additives:

1 The system must be used with reversgithse (RP) compatible
solvents and additives only.

1 Use only solvents and additives that are compatible with all parts in
the flow path.

TIPNormalphase (NP) compatible solvents and additives may be used
with the fraction collectoiinstalledin a Vanquish Core system if the
fraction collector and all other system modules have been modified for
NP applications.
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2.4.2 Allowed pH Ranges

Allowed pH ranges (standard system configuration):

System Allowed Remarks

(Standard pH ranges
Configuration)

Vanquish Core | Limited to | {pHvaluesof 2 or lessThe application time should

2-12hy be as short as possible. Flush the system
Integral thoroughly after thesepplications.
Fraction | qpH values higher than 9.5 with optical detectors
Collector Avoid using mobile phases with a pH value highe
than 9.5 together with optical detectors. This can
Vanquish 212 impair the functionality and optical performance ¢

. the detector flowcell.
Horizon

9 pH values higher than 1¥ay affect
electrochemical detection. Before using highly
alkaline solvents for flushing the system,
disconnect the detector from theystem.

Vanquish Flex

1 Mobile phases containing ammonium hydroxitte
rare cases, a shortened lifetime of reversathse
(UHMWPE) piston seals has been observed with
high pH, ammonium hydroxide containing mobile
phases and prolongegikposure.

2.4.3 Allowed Concentrations

Allowed concentrations (standard system configuration):

System (Standard Chloride Buffer Remarks

Configuration)

Vanquish Core 0.1 mol/L | 1 mol/L or THigh chloride concentration
or less less The application time should be

as short as possible. Flush the

system thoroughly after these
Vanquish Horizon | 1 mol/L or | - applications.

Vanquish Flex less

T Mobile phases containing
ammonium hydroxideln rare
cases, a shortened lifetime of
reversedphase (UHMWAPE)
piston seals has beabserved
with high pH, ammonium
hydroxide containing mobile
phases and prolonged exposurt
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2.4.4 Further Information

1 For detailsabout thematerials that are used in the analytical flow
path of the device, see th8pecificationghapter in this manual. For
information about the materials that are used in the flow path of the
other modules in the Vanquish system, refer to ®yeecifications
chapter in theOperating Manuafor the modules.

1 Follow any specific recommendations presented in other sections of
this manual. Refer also to thaperating manual$or all modules in
the Vanquish system. They may provide additional guidelines and
information.

1 Observe the general guidelines and recommendations on the use of
solvents and additives in the chromatography system. Reftlsm
of Solvents and Additivéis the Vanquish System Operating Manual.
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2.5 Compliance Information

Thermo Fisher Scientific performs complete testing and evaluation of its
products to ensure full compliance with applicable domestic and
international regulations. When the device is delivered to you, it meets
all pertinent electromagnetic compatibility ME) and safety standards

as described in this manual.

Changes that you make to the device may void compliance with one or
more of these EMC and safety standards. Changes to the device include
replacing a part or adding components, options, or peripherals not
specifically authorized and qualified for the pradiy Thermo Fisher
Scientific. To ensure continued compliance with EMC and safety
standards, replacement parts and additional components, options, and
peripherals must be ordered from Thermo Fisher Scientific or one of its
authorized representatives.

The device has been shipped from the manufacturing site in a safe
condition.

See also

2 Compliance Informatiofl Page250)
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3 DeviceOverview

This chapter introduces you to thleviceand the main components.
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3.1 Integral Fraction Codictor Features

Thedevicecomprises the following main features:

f Faction collectiorfor (U)HPLC separatiat high precision and
accuracy, with minimum carryover and variable fraction collection
modesfrom 0.05- 10 mL/min flow rate

1 Support of reversegbhase (RP) and normphase (NP) solvents

1 Support of racks and well plates with a footprint as specified by the
Society for Biomolecular ScreenirgBSootprint)

1 Fraction collection can be triggered by bqtbeakbasedandtime-
based

1 SupportAboveMal andInVial collectionincluding septum piercing

1 Supportof different collection path mode: Vertical, SawVertical
Horizontaland SawHorizontal

1 Automateddelay volume determinatiomn Chromeleon CDS

1 Washing of the outer needle surfaead rinse oinnerneedle
surfacefor minimumfraction collectioncarry-over

 Thesample flow path is built withibcompatible components

1 Temperaturecontrolis availablan the fraction collector
compartment

1 A barcode reader inside thaeviceidentifies racks and well plates
with barcodes for Vanquish rack type identification

1 Flush functiorbetween fractionds available to improve recovery
and minimize carrpver

1 Predictiveperformancecounters
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3.2 Operating Principle

Theoperation principleof a purification LC systemmbased ora setup of
an HPLC system combined with a fraction cadlebetween the
detector and the waste containef.hecapillaryconnecting the HPLC
detector with the fraction collectois called delay capillary

\

Pump Autosampler Column Detector

[T

Figurel: Operating principle ad purification LC system

Fractionation is the process of collecting the eluting liquid of interest
into target sample containers with a fracti@ollectionvalve and a
needle.

When a run is startecand the sample is injected by the autosampler the
fraction collectionvalve is in waste position and the needle moves to the
position of the defined sample container. When the Chromatography
Data System (CDS) triggers the start of a fraction collection the fraction
collectionvalve is switched to collect position, under consideration of
the delay volume between the detector outlet and needle tip, to direct
the flow into the collection sample container. The needle can be
programmed tostay above the sample container or descend into the
sample container during fraction collection. When the CDS triggers a
tube changehe needle move$o the next position on the sample rack.
For that step the fractiomollectionvalve can be programmed to switch
to waste or stay in collect position. When the CDS triggers the end of the
fraction collection the fractiorcollectionvalve is switched to waste and
needle moves to the next position on the sample rack.

If the flush function is enabled and the CDS triggjee end of the
fraction collection the fractiomrollectionvalve will be switched to flush
position and the needle will stay at the current position on the sample
rack. In flush position the flush buffer loop filled with flush solvent is
switched into the flow path between detector and needle allowing to

Integral Fraction Collector FT (F#EQA) Operating Manual Page35



3 1 Device Overview

dispense remaining fraction in the needle capillary and needle into the
currenttubeto increase the recovery of the fraction and reduce carry
over of the first fraction into the second fraction. When flush function is
completed thefraction collection valvevill be switched to waste
positionuntil a new fraction collection is triggered.

To remove residual sample from the needldernalbetween runs, the
needle moves to the wash port and descends into it. The needle wash
pump supplies needle wash liquid to the wash port to wash the outer
surface of the needle to the wash waste.

To removeesidual fraction from needle internal between runs, the
needle moves to the wash port and descends intwith fraction
collection valvdocated at collection positioriThe HPLC pump flow
supplies clean mobile phase to rinse the inner surface of the ndedle
the wash waste

Page36

Integral Fraction Collector FT (FEQA) Operating Manual



3 9 Device Overview

Detector

Waste

Figure2: Fluidicconfigurationof thefraction collecor in idle state

(fraction collection valven waste position)

Description

No. | Description

1 Delay capillary 7 Needle wash pump
2 Fraction collection valve 7a | Needle wash liquid
3 Needle capillary 8 Flush solvent

4 Needleunit 9 Flush pump

5 CarouseWith collection vials 10 Flush buffer loop

6 Needle vash port 11 Airbubble sensor
6a | Needle wash waste 12 | Y-connector

Note: Wastedrainage is routed to a waste container.

The followingfiguresillustrate how thedeviceoperatesfor collecting
fractions,flushing between fractios of one runwashingthe needle
externallybetween runs rinsing the needle internglbetween runs and
purging the flush pumprhefraction collection valvés switched
betweenthree different positionglepending on the operatian

Integral Fraction Collector FT (FEQA) Operating Manual
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Figure3: Fraction collection witlfraction collection valven collect
position

Waste

Figured: Flush withfraction collection valven flush position
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Detector

Figure5: External Needle Wash in needle wash port Wabtion
collection valven waste position

///* 1

Waste

Figure6: InternalNeedle Rirsin needle wash port witfraction
collection valven collectposition
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Severadraw and dispensstrokes areexecuted duringhe purge flush
pump operation to fill the flow path from flush solvent container, flush
pump to flush buffer loop with fresh flush solvent.

Detector

\U@q f 1]

Waste

Figure7: Draw of fresh fluslsolvent from solvent container to fill flush
pump

Figure8: Dispense liquid out to flush buffer loop and drain to waste
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3.3 Interior Components

Generalinterior View

The useraccessible components of tlikeviceare located directly
behind the front doors:

6
= S|
% = — — = = \
\., —
‘\  ® [©) [©) ® P i I8
B 1 | O
\ | // \ o g I @ 8 ‘1‘
/ 1% N fll
2/ c ‘ A | A J\
\ 1 ‘ © 5 ol
‘ = \ @ A B
11 | | % \o ¢
| | ® ®
:] © : - = K ®
‘ 60000POC000SS WS
\ ﬂ RSB ODRD ¢
® ET= 1Al = 1= /= [ - )
1 ® J ! Q SR © l A

Figure9: Interior view

No. Description

Keypad with status indicators

Fraction collector compartmemith carousel

Removabldront plate

Front kak tray

Type label, indicating the part number, module name, and serial number

o 0~ W NP

Right interior side with flow components
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Flow @mponents

Description

No.

Description

Needleunit (with needle and | 8 Connection ports foneedlewash

pushe) installedon needle port outlet tubingand drain pump

drive waste tubing

Needlecapillarysecuringplate | 9 Drain pump

Needlewashport 10 Flush pump

Needlewashpump 11 Y-connector(PEEK)

(installed behind the panel)

Guide hole for capillarfrom 12 Flush buffer loop

other module (connecting betweerfraction
collection valveport 1 and port 4)

Guide hole for wash podutlet |13 Fraction collection valve

tubing and condensation

tubing

Front kak sensor 14 Airbubble sensofinstalled around

the tubingand located behind the
panel)
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3.4 FractionCollectorCompartment

3.4.1

Thefraction collectorcompartmentof the deviceaccommodates a
carousebwith four colorcoded segmets and a needle drive tmove
needleunitin Y and Z directions.

The device supports the same sample raakg well plates with a
footprint as specified by the Society for Biomolecular Screei8B&(
footprint) like the Vanquish Split Samplers.

Besides, lie Fractioncollectorcompartmentprovidesthe following
features:

1 Thermostatting Se Thermostatting(} page43).

1 Rack type identificatioand verification, empty segment detection
and inventory managemen&e Carouse( page44).

1 Compartment light.

Thermostatting

Temperaturecontrol is available fothe fraction collectorcompartment
Circulating air is used to cool or heat thiaction collectorcompartment

to the settemperature, thus allowing precise equalization of the sample
temperature.

To achieve an optimum thermostatting performance, keep the front
doors of thedeviceclosed duringraction collection Open the front
doors only if required, for example to load thevicewith sample
containers

Thedeviceallows thermostattingn the range of +4C and +40C.
Qoolingof the collectedfractionsis possible to max. 28 below ambient
temperature.

Depending on the ambient humidity, condensation liquid may occur
during coolingA condensation drain systeim the deviceactively
removes any occurring condensation liquid from frection collector
compartment.

The drain system includes a drain pump and one inlet tubing going to
the rear side of the device to drain out condensation water accumulated
inside the fractiorcollectorcompartment at fixed interval
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3.4.2 Carousel

The carousel separates into four cetayded segmentsn the following
order of collectiorred (R) yellow (Y), blue (B) argteen (G) This

ensures shortest distances between fractions and rackegtimized
performance For more details about positions with respect to different
collection modes sebnportant Operating Paramete(s pagell4).

Default start
position

Figurell: Order of carousel segments

Each segment includespasitioning area that accommodates space for
one sample rack or well platbarcode label indicating emptglignment
frame for easy aligning racks and well plates arablor code for the
segment.
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Figurel2: Detailed view on segment in the carousel

No. Description

1

Positioning area
Space to position a sample rackveell plate

Barcode label 'empty’
Label that identifies that the segment is empty for the barcode reader

Alignment frame
Angles to align the sample rack or well plate witbasily.

Color code for the segmenére:Rfor the red segment)

3.4.3 Rack Type Identification

A barcode reader inside tHeaction collector compartmenallows
automatic identification of the rack type for sample racks and well plates
on which avanquishrack type 2D barcode is present.

During operation, the barcode readperforms an inventory scan and
readsthe Vanquisthrack type barcodd present The barcode reader
automaticallyverifiesthe rack type and orientatianihe informationis
sentto the Chromeleon software

To allow the identification of the sample rack or well plate type, use
sample racks and well plates with such barcodes for rack type
identification.
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Each segment accommodates a barcode label that informs the barcode
reader that the segment is empty if no sample rack or well plate is
installed.See Carouse( page44).

2

Figurel3: Sample rack with barcodes for rack type identification

No. Description

1 Position Al

2 Vanquish rack type barcode

3.4.4 CondensatiorDrainage

Aleak sensor ismbedded inside the fraction collector compartment
The sensor detestiquid accumulatel insidethe fraction collector
compartment due condensing watgrhen the devicds operatedin
cooling modeunder humid conditions

If liquid is detectedthe drain pumpistriggeredimmediatelyto transfer
the liquid to the drain port, from which the liquid is guided to the waste
reservoir through the drain system of the Vanquish systéitie liquid

is drained and the sensor gets dry, then the drain pumprasiime idle
state. For more detailsseeMessagegCode 9004) page214).
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3.5 LeakDetection

Leaks are a potential safety issue.

Thefront leak sensor monitors for liquid leaks from the flow
connectionsThe liquid is collected in the front leak tray and guided to
the drain port. From the drain port, the liquidgsiidedto waste through
the drain system of the Vanquish system.

When the front leak sensor detexteakage, the status indicators change
to red and beeping starts to aleybu. Follow the instructions in this
manual to find and eliminate the source for the leakage. For more
details,seeResolvindg-rontLeakagd' page221).
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3.6 Operation

Thedeviceis designed to be operated from a computer configured with
the ChromeleorChromatography Data System (CDS). The Chromeleon
software provides complete instrument control, data acquisition, and
data management.

For general information how to set up a system in Chromeleon, refer to
the Chromeleon Installation GuidEor information about setting up the
Vanquish system in Chromeleon, refer to Manquish System

Operating ManualDetails on control and operation of the device are
available in theChromeleoHelpandthe Technical Note 72940

A keypad is available inside tbevice allowing you to perform certain
basic functions directly from thdevice
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4 9 Unpacking and Transport

4 Unpacking and
Transport

This chapter provides information for unpacking theviceand informs
you about the scope of delivery.
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4.1 Unpackingthe Device

Damaged Packaging, Defective on Arrival

Inspect the shipping container for signs of external damage and, after
unpacking, inspect thdevicefor any signs of mechanical damage that
might have occurred during shipment.

If you suspect that thelevicemay have been damaged during shipment,
immediately notify the incoming carrier and Thermo Fisher Scientific
about the damage. Shipping insurance will compensate for the damage
only if reported immediately.

A\ cAUTION Heavy Load, Bulkglevice

Tools required

Follow these steps

Thedeviceis too heavy or bulky for one person alone to handle safely
To avoid personal injury or damage to thevice observe the following
guidelines:

i Physical handling of theevice including lifting or moving, requires

team effort of two persons.

A team effort is in particular required when lifting tkeviceinto the
system stack or when removing it.

Use the carrying handles that were shipped with teviceto move
or transport thedevice Never move or lift theleviceby the front
doors. This will damage the doors or ttievice

Screwdriver, Torx® T20

1.

2.

3.

Place the shipping container on the floor and open it.
Remove the ship kit from the shipping container.

Remove thalevicefrom the shipping container: Grasp tleviceby
the carrying handles. Slowly and carefully, lift ttexiceout of the
shipping container
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Rfﬁ\‘\? -

Figurel4: Carrying handles on the device

oo

1 Carrying handles

2 Attachment screw (one on each carrying handle)

4. Place thadeviceon a stable surface.
5. If applicable

Remove any additional packing material. Leave any protective films
attached to the surfaces of thdeviceuntil it is properly positioned
in the system stack.

6. Transport thedeviceby the carrying handles to the installation site,
if it is not already there, and place it in the system st&le System
Arrangement(; Page63).

7. On each carrying handle, loosen the attachment screw until the
carrying handle is moveable in the rail. Do not remove the screws
from the carrying handles completely.

8. Slide off the carrying handles from the rails towards the rear of the
device

.[/_ ® | e —————— e

R

Figurel5: Sliding off the carrying handle from the left rail

TIPKeep the shipping container, the carrying handles with the
attachment screws, and all packing material. These items will be
needed if thedeviceis transported to a new location or shipped.
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9. Some surfaces including the doors of theviceare covered by a
protective film during shipment. Remove the protective film from all
surfaces as applicable.

10. Remove any remaining shipping locksprotective coverérom the
fraction collector as required hipping locks are marked for
removal.

Remove thehipping lockand protection foams

1. Remove two white protective foams from R and G segments of the
carousel.

Figurel6: Remove

2. Remove theshipping locKixing needle armUnscrewthree screws
on the shipping lockompletelywith the screwdriverthen remove
the shipping lock

D) ),

el ﬁﬁc s

Figurel7: Remove aedle arm shipping lock
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3. Remove theshipping locKixing carousel.

®

| —

Figurel8: Remove arouselshippinglock
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4.2 Scope of Delivery

The following items are included in the delivery:

i1 Fraction collector

1 Shipkit
For details about the kitontent,see Ship Kii(. page241).

i Safety notes and test report
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5 Installation

This chapter specifies the requirements for the installation site and
describes how to set up, install, and configure de¥icein the Vanquish
system and in the chromatography software.
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5.1 Safety Guidelines for Installation

Pay attention to the following safety guidelines:

A Observe all warning messages and precautionary statements preser
in Safety Precaution§ page23).

A\ WARNING Sharp Tip of the Needle
The needle has a sharp tip that can cause injury to the skin.

To avoid personal injuryewver touch the needle tip.

A CAUTION Heavy Load, Bulkgevice

Thedeviceis too heavy or bulky for one person alone to handle safely
To avoid personal injury or damage to tthevice observe the following
guidelines:

1 Physical handling of theevice including lifting or moving, requires
team effort of two persons.

1 Ateam effort is in particular required when lifting theviceinto the
system stack or when removing it.

1 Use the carrying handles that were shipped with tiexiceto move
or transport thedevice Never move or lift theleviceby the front
doors. This will damage the doors or ttievice

A CAUTION ElectricShock or Damage to the Device

After the power to the device is turned off, the device is still energize
long as the power cord is connected. Repair work on the device whils
the device is connected to power could leadoersonalinjury.

1 Always unplug the power cord before starting repair work inside t
device.

i If you were instructed to remove any housing covers or panels, d
mot connect the power cord to the device while the cover or pane
are removed.
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5.2 Installing theDevice

The Vanquish systemiisstalled and set up by a Thermo Fisher Scientific
service engineer, including all modules and options or parts shipped with
them. The service engineer checks that the installation is correct and
that the Vanquish system and modules operate as specifiesl. T

engineer also demonstrates the basic operation and main features.

If personnel other than a Thermo Fisher Scientific service engineer
installs thedevice follow the steps below.

1. Pay attention to the safetguidelines and observe all site
requirements.See Safety Guidelines for Installatigh page56) and
Site Requirement§ pageb9).

2. Set up thedevicehardware. Se&etting Up the Hardwarg page
63).

3. Set up the flow connections. S&etting Up the Flow Connectiofis
page68).

4. Turn onthe device

TIPBefore turning on the power to a Vanquish system module for the
first time, verify that the chromatography software is installed on the
data system computer. When the power is turned on, the required USB
drivers are automatically found and the Winda®a@perating system can
detect the device.

5. Setup thedevicein the software SeeSetting Up theDevicein the
Software(} page95).

6. Recommended:

Perform Instrument Installation Qualification.

Follow the instructions in thinstruments Installation Qualification
Operating InstructionsThe manual provides information about the
required materials and detailed instructions.

7. Recommended:

Perform Operational Qualification.

The qualification kit includes afiaterials required for the
qualification and detailed instructions.
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Moving thedeviceafter Installation

If you have to move thdeviceafter it has been set up and installed in
the Vanquishsystem, prepare théevicefor transport and move it to
the new location. Follow the instructions imansporting or Shipping the
Device(} page201).

TIPWhen the power is turned off to thdevice the left front door of the
deviceis opened automatically for proper ventilation of thction
collectorcompartmentandcannot be closed while the power is turned
off.
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5.3 Site Requirements

The operating environment is important to ensure optimal performance
of the device This section provides important requirements for the
installation site. Note the following:

1 Operate thedeviceonly under appropriate laboratory conditions.

1 Thedeviceis intended to be part of the Vanquish system. Observe
the site requirements for the Vanquish system as stated in the
Vanquish Syster@perating Manual

1 Forspecifications, se8pecificationg} page233)in this operating
manual and the Operating Manuals for the other modules in the
Vanquishsystem.

1 For general residual hazards, seeneral Residual HazarglsPage
26).

5.3.1 Power Considerations

The power supply of the device has widenging capability, accepting
any line voltage in the range specified for the device.

A CAUTION Electric Shock or Damage to tlievice

1 Connecting the device to a line voltage higher or lower than
specified could result in personal injury or damagéh® device.

i Gonnect the device to the specified line voltage only.

I Never connect the device to a power socket that is shared with o
equipment (for example, multiple sockets).

9 Do not use extensions cords.

i After the power to the device is turned off, the device is still
energized as long as the power cord is connected. Repair work o
the device while the device is connected to power could lead to
personal injury. Therefore, always unplug the power cord keefor
starting repair work inside the device. If you were instructed to
remove any covers or panels, do not connect the power cord to t|
device while the cover or panels are removed.
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5.3.2

Power Cord

The power cords are designed to match the wall socket requirements of

the country inwhich they are used. The end of the power cords that

plugs into the power socket on the device is identical for all power cords.

The end of the power cords that plugs into the wall socket is different.

A WARNING Electric Shock or Damage to tluevice

Never use a power cord other than the power cords provided by The
Fisher Scientific for the device.

T

Only use a power cord that is designed for the country in which y
use the device.

Do not use extensions cords.

Never plug the power cord to a power socket that is shared with
other equipment (for example, multiple sockets).

Operate the device only from a power outlet that has a protective
ground connection.

In case of emergency, it must be possible to reach the power cor
easily at any time to disconnect the device from the power line.

A WARNING Electric Shock or Damage to a Product

Misuse of the power cords could cause personal injury or damage th
instrument. Use the power cords provided by Thermo Fisher Scientif
only for the purpose for which thegre intended. Do not use them for
any other purpose, for example, for connecting other instruments.
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5.3.3 Condensation

NOTICE Condensation in the device catamage the electronics.

1 When using, shipping, or storing the device, avoid or minimize
conditions that can lead to a buiigp of condensation in the device.
For example, avoid significant or fast changes in environmental
conditions.

i If you suspect that condensation is present, allow the device to
warm up to room temperature. This may take several hours. Wait
until the condensation is gone completely before connecting the
deviceto the power line.
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5.4 Accessing the Interior Components

Opening theFrontDoors

To accesthe interior components in thelevice open the front doors.
To allow easy access from the front, the uaecessible components and
flow connections in theleviceare located directly behind the doors.

g

Figurel9: Opening the front doors

Front Door Opening Mechanism

The left front door of the device is equipped with a mechanism that
opens the door automatically for proper ventilation of the fraction
collector compartmentvhen the device is turned off.

When thedeviceis turned on, the left front door can be closed. If a
power failure occurs or if the power cord is disconnected while the
devicehas been turned on, the mechanism opens the left front door
automatically.
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5.5 Setting Up the Hardware

This section describes how to set up the hardware and provides
information about thedeviceconnectors and cables.

5.5.1 System Arrangement

Thedeviceis part of the Vanquish systenfihe system modules are
arranged in a system stack, with the arrangement depending on the
system configuratiomnd the lab environmentor reducing the overall
height of the system, awo-stackconfiguration is recommendedwo
stacksrequire a second System Bagesecond Solvent Rack can be
added optionally.

6 = T[] 6 —iAdst | Y T

Figure20: Vanquish system, standard configuration (exampliest -
one stackright - two stacks

(\[e} Description \[e} Description

1 Solvent Rack 5 Pump

2 Detector 6 System Base

3 Fraction Collector 7 Column Compartment
4 Autosampler
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A WARNING Risk of tilting system stack

As for one stack configuration, the overall height exceeds 100 cm. It
required to use a stack stabilizer kit to prevent any potential risk of
tilting for the one stack configuration

For instructions how to set up the system stack, refer to\lamquish
System Operating Manual

5.5.2 Connecting theDevice

DeviceConnectors

The following connectors are provided on ttievice

i (S

—
—— .
il

ine: - 100240V 550VA

R

Power Rating / &7 14 %

Li

Fuse: 5AT 50/60 Hz

‘Counry of Ongin; China ol
1 i rvrvam

4 3 2 1

Figure21: Electrical connectors on the right side of the device
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No. Description

1

Rating plate, indicatingerial numberpart number, module nameegvision
number (if any, line and fuse rating, and the manufacturer's address

Main power switch (on/off control)

Fuse holder

a bW N

Powerinlet connector

System Interlinkport
Only dlows power on/off control for thedevicefrom the Vanquish system bas
and device communicatioso far.

Digital 1/0 portgDig 1/O)
Allow exchange of digital signals wékternal instruments
Each digital I/O port provides one input and one relay output.

For debugging purposes only.

USBhub ("A" type connector)
Allows connection to other modules in th&anquishsystem

USB(Universal Serial Bus) port ("B" type connector)

Allows connection to other modules in thé&anquishsystem or the computer
on which the data management system is installed, such as the Chromelec
software

TIPThermo Fisher Scientific recommends using the USB ports only as

described above. If the USB ports are used for any other purpose,
Thermo Fisher Scientific cannot ensure proper functionality.
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Connecting the USEhd system interlinkables

;.:-...l:'_ I=T=1=
i I —
lmmﬂlmlzﬁ
I

F L
Q= 2

Figure22: USBand system interlinkable connections

No. Description

System Base

Pump

Autosampler

Fraction Collector

Detector

Column Compartment

N o g~ W NP

Connection to computer
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Follow these steps

NOTICE

I Never use defectiveommunication cables. If you suspect that a
cable is defective, replace the cable.

I To ensure troubldree operation, use only the cables provided by
Thermo Fisher Scientific for connecting thevice

1. Place the device in the system as required by the system
configuration. For details, refer t8ystem Arrangemer{i Paget3).

2. Connect the required interface cables to ttievice For information
about how to connect the device to other modules in the Vanquish
system or to the chromatography data system computer, refer to
the Vanquish System @pating Manual.

3. Verify that the power switch on thdeviceis set to OFF.

4. Connect the power cord to the pownlet connector on thelevice

NOTICE

Before connecting théeviceto the power line, be sure that no
condensation is present in the device. Condensation in the device ce
damage the electronics. If you suspect that condensation is present,
allow the device to warm up to room temperature. This may take sev
hours. Wai until the condensation is completely gone before
proceeding.

5. Connect the free end of the power cord to an appropriate power
source.
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5.6 Setting Up the Flow Connections

This section describes how to set up the flow connections to and from
the deviceand additional flow connections if required.

5.6.1 General Information and Guidelines

Certain flow connections between components on fraction collector
arealready installed when thdeviceis shipped.

When setting up the flow connections, follow these rules and
recommendations:

A Flow connections can be filled with hazardous substances. Observe
warning messages and precautionary statements presenté&thfaty
Precautiong} page2J).

i Dirty components can contaminate the chromatography system.
Contamination leads to poor performance of the modules and entire
system or can even cause damage to the modules and system.
Therefore:

Always wear appropriate gloves.
Place the components only on a clean,-firgte surface.

Keep your tools clean.

w w w W

Use only lintfree cloth for cleaning.

i For installation instructions and guidelines and for handling
recommendations, se€onnecting Fittings, Capillaries, and Tubing
(} page7l).

NOTICE

When you install devices or components to the system, always flush
them to waste before connecting them in the system flow path. To flush
the Vanquish modules, follow the instructions in tianquish System
Operating Manual
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TIPComponents or connections in the flow path to other system
modules may be closed with plugs to protect the component or
connection during transport.

When you remove the plugs to connect ttlevicein the system, keep
the plugs. You may need them to close the connections again, for
example, for future transport.

Follow these steps

To set up theadditionalflow connections and complete the installation
follow these steps:

1. Connect thedeviceto the drainsystem seeGuiding Liquids to
Waste(} page79).

2. Connect the needle wash reservoir. Ssennecting the Needle
Wash Reservofiii page82).

3. Set up thefraction collection valveonnections SeeFraction
Collection Valvé, page86).

5.6.2 Guiding Capillaries and Tubing Through the System

Flow connections between the modules of the Vanquish system are
guided through either the tubing chase in the devices or the guide holes
or capillary clips of the devices.

Tubing Chase, Tubing Guide, Tubing Bracket

To guide certain tuing and lines (solvent tubing, wash liquid tubing,
detector waste line) from the top module to the bottom module in the
Vanquish system stack, the stackable modules have a tubing chase on
the inside right.

The tubing chase provides four tubing guides. Each guide can hold up to
three tubing or lines.

In each module, push the tirdy (or line) into the appropriate guide
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Figure23: Tubing chase with tubing guides (left: view from inside, right:
view from top)

(N[} Use for

1 Solvent tubing (up to three solvent lines, preferably routed to the upper
degas chambers)

2 Solvent tubing (up to thresolvent lines)

3 Wash liquid tubingAutosamplerseal washfraction collectomeedle wash)

4 Detector andfraction collectowaste lines

Tubing brackets are available for holding the tubing in place. Slip the
bracket side onto the drain pipe

A\

A

Figure24: Tubing bracket (left), tubing bracket installed (right)

Guide Holes and Capillary Clips

Guide holes and capillary clips are provided at specific positions on the
system modules. Route flow connections from one module to the next
module in the Vanquish system through the appropriate guide hole or
capillary clip when instructed to do so in theanual.
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5.6.3 Connecting Fittings, Capillaries, and Tubing

This section provides information about how to connect and handle
capillaries, fittings, and tubing.

5.6.3.1 General Guidelines

When connecting capillaries and tubing, follow these general
recommendations:

1 Use only the capillaries and tubing (for example, solvent lines or
wastelines) that are shipped with théeviceor additional or spare
capillaries and tubing as recommended by Thermo Fisher Scientific.

1 The connectors must be free from contaminants. Engmor
particles may cause damage to the system or lead to invalid test
results.

1 Do notinstall capillaries or tubing that is stressed, nicked, kinked, or
otherwise damaged.

1 Install capillaries and fittings only at the positions for which they are
intended.

5.6.3.2 Connecting Delay Capillary and Waste Line

A delay capillary is used to connétPLC detector outlet arfdaction
collection valvecentral port (Inlet).

Adetectorwasteline is shipped with HPLC detectdtowever, if a
fraction collector is installed ithe HPLC system, the wadtee will be
used toconnectwith the Y-connector outletof the fraction collectorand
routed to wastereservoir.
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Detector
VWD, DAD, FLD

n Column
Fraction Collector | Compartment
= .
Split Sampler
High or Low Pressure q
Gradient Pump |

Figure25: Flow path connection in a one stack configuration
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For a one stack configuratianth aVanquish Horizon or FI&IHPLC
systemthe flow path connection are as follows:

No. Description

1

0.10 x 350 mmMP35N

Shipped with

System Base Vanquish HorizBlex

Active or passiverp-heater, MP35N

System Base Vanquish HorizBlex

Depending on detector:

9 0.10 x 30anm, MP35N, insulated
or Post Cooler

9 0.10 x 300 mm, MP35N

9 0.10 x 350 mm, MP35N

9 0.10 x 450 mm, MP35N

Depending on fractiorcollection mode
and flow rate

Delay capillary for timdased
fractionation:

9 Upto 2 mL/min: 0.1 x 350 mm, MP35N
9 2-10 mL/min: 0.18 x 350 mm, MP35N

Delay capillaries for peakased
fractionation

1 Upto 0.5 mL/min: 0.18 x 1200 mm,
MP35N

1 0.5-1 mL/min: 0.25 x 1500 mm, MP35N

9 1-2 mL/min: 0.5 x 800 mm, PEEK

9 2-10 mL/min: 1 x 1000 mm, PEEK

9 Diode Array Detector HL
9 Diode Array Detector FG
9 Variable Wavelength Detector F
1 Fluorescence Detector&D-PMT

Integral Fraction Collectd¥T

Optional, needs be ordered separately

Depending on flow rate

Needle capillaryor up to 5 mL/min, 0.18 x
415mm, PEEK

Integral Fraction Collectd¥T

Needle capillary for 510 mL/min, 0.25 x
415 mm, PEEK

Depending on flow rate

Flush buffer loop for up to 5 mL/min, 50
pL, PEEK

Flush buffer loop for 510 mL/min, 100 pL,
PEEK

Optional, needs be ordered separately

Integral Fraction Collectd¥T

Optional, needs be ordered separately

Wasteline

Detecta
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For a one stack configuration withvanquishCoreHPLC systethe flow
path connection are as follows:

Description Shipped with

1 0.18 x 350mm, SST System Base Vanqui§tore
2 Passive pe-heater,SST System Base Vanqui§tore
3 Depending on detector:
1 0.13 x 300 mm, SST 9 Diode Array Detecto€G
1 0.13 x 300 mm, SST 1 Multiple WavelengttDetectorGG
1 0.13 x 350 mm, SST 9 Variable Wavelength Detect@
9 0.13 x 450 mm, SST 1 Fluorescence Detect@@& D-PMT
4 Depending on fraction collection mode Integral Fraction Collectd¥T

and flow rate

Delay capillary for timdased
fractionation:

9 Up to 2mL/min: 0.1 x 350 mm, MP35N
9 2-10 mL/min: 0.18 x 350 mm, MP35N

Delay capillaries for pedkased Optional, needs be ordered separately
fractionation

9 Up to 0.5 mL/min: 0.18 x 1200 mm,
MP35N

1 0.5-1 mL/min: 0.25 x 1500 mm, MP35N

9 1-2 mL/min: 0.5 x 800 mnREEK

9 2-10 mL/min: 1 x 1000 mm, PEEK

5 Depending on flow rate Integral Fraction Collectd¥T
Needle capillaryor up to 5mL/min, 0.18
mm, PEEK
Needle capillary for 510 mL/min, 0.25 Optional, needs berdered separately
mm, PEEK
6 Depending on flow rate Integral Fraction Collectd¥T

Flush buffer loop for up to 5 mL/min, 50
pL, PEEK

Flush buffer loop for 510 mL/min, 100 pL, Optional, needs be ordered separately
PEEK

7 Wasteline Detecta
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Column
Compartment
1
Split Sampler
Fraction Collector
Q
o Sa0 D

High or Low Pressure a q Detector
Gradient Pump ; VWD, DAD, FLD

Figure26: Flow path connection in a two stacks configuration

Integral Fraction Collector FT (FEQA) Operating Manual

Page75



5 1 Installation

For a two stacks configuration withManquish Horizon or Flex UHPLC
systemthe flow path connection are as follows:

Description Shipped with

1 0.10 x 350 mmVIP35N System Base Vanquish Horizon/Flex
2 Active or passiverp-heater, MP35N System Base Vanquish Horizon/Flex
3 Depending orflow rate: Integral Fraction Collectd¥T

9 Up to 2mL/min: 0.1 x 550 mm, MP35N
9 2-10 mL/min: 0.18 x 550 mm, MP35N

4 Depending on fraction collection mode Integral Fraction Collectd¥T
and flow rate

Delay capillary for timdased
fractionation:

9 Up to 2 mL/min: 0.1 x 350 mm, MP35N
9 2-10 mL/min: 0.18 x 350 mm, MP35N

Delay capillaries for pedbased Optional, needs berdered separately
fractionation

9 Up to 0.5 mL/min: 0.18 x 1200 mm,
MP35N

1 0.5-1 mL/min: 0.25 x 1500 mm, MP35N

9 1-2 mL/min: 0.5 x 800 mm, PEEK

9 2-10 mL/min: 1 x 1000 mm, PEEK

5 Depending on flow rate Integral Fraction Collectd¥T

Needle capillaryor up to 5mL/min, 0.18 x
415 mm, PEEK

Needle capillary for 510 mL/min, 0.25 x Optional, needs be ordered separately
415 mm, PEEK

6 Depending on flowate Integral Fraction Collectd¥T
Flush buffer loop for up to 5 mL/min, 50
pL, PEEK

Flush buffer loop for 510 mL/min, 100 pL, Optional, needs be ordered separately
PEEK

7 Wasteline Detecta

Page76 Integral Fraction Collector FT (FEQGA) Operating Manual



5 1 Installation

For a two stacks configuration withveanquishCoreHPLC systethe
flow path connection are as follows:

1 0.18 x 350mm, SST System Base Vanqui§lore
2 Passive p-heater,SST System Base Vanqui§tore
3 Depending orflow rate: Integral Fraction Collector FT

9 Up to 2mL/min: 0.1 x 550 mm, MP35N
9 2-10 mL/min: 0.18 x 550 mm, MP35N

4 Depending on fraction collection mode Integral Fraction Collectd¥T
and flow rate

Delay capillary for timéased
fractionation:

9 Up to 2 mL/min: 0.1 x 35Gim, MP35N
9 2-10 mL/min: 0.18 x 350 mm, MP35N

Delay capillaries for pediased Optional, needs be ordered separately
fractionation

9 Up to 0.5 mL/min: 0.18 x 1200 mm,
MP35N

1 0.5-1 mL/min: 0.25 x 1500 mm, MP35N

9 1-2 mL/min: 0.5 x 800 mm, PEEK

T 2-10mL/min: 1 x 1000 mm, PEEK

5 Depending on flow rate Integral Fraction Collectd¥T
Needle capillaryor up to 5mL/min, 0.18
mm, PEEK
Needle capillary for 510 mL/min, 0.25 Optional, needs berdered separately
mm, PEEK
6 Depending on flow rate Integral Fraction Collectd¥T

Flush buffer loop for up to 5 mL/min, 50
pL, PEEK

Flush buffer loop for 510 mL/min, 100 pL, Optional, needs be ordered separately
PEEK

7 Wasteline Detecta

5.6.3.3 Connecting Viper Capillaries

This section describes how to conn&ipem capillaries. ANViperflow
connections in the Vanquish system are designed to be fitiget.

To connecWVipercapillaries with knurl, follow these steps:
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NOTICE

i Tighten or looseipercapillariesonly with your fingers. Do not use
tools other than the knurl that comes with the capillary.

i To avoid damage to the capillary or connection, tighten and loose
the Viper capillaries only whehe system pressure is down to zerc

3—

=

Figure27: Viperfitting with knurl

1

Knurl
2 Capillary
3 Slot

1. Insert theVipercapillary into the connection port.

2. Tighten the connection by the knurl.

TIPNote the slot in the knurl. For narrow connections, you can easily
remove the knurls from neighboring capillaries through this slot and
attach them again later.

3. Check whether the connection leaks. If leakagests, follow the
steps further down.

Resolving Leakage of Viper Fittings with Knurls
1. Resolving Leakage of Viper Fittings with Knurls

2. Tighten the connection a little more.
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3. If leakage continues, remove the capillary.

4. Clean the capillary ends carefully by using aftie¢ tissue wetted
with isopropanol.

5. Reinstall thecapillary.

6. If the connection continues to leak, install a n&percapillary.

5.6.4 Guiding Liquids to Waste

Waste liquids from the needle wash system and the drain pump in the
deviceare routed through separate drain portérectly into the drain
system.

Leaking liquids of thdeviceare collecedin the leak trayand flow off
through the funnel at the bottom right of the leak tray into the drain
system.

A waste line is connected to the fraction collectecofinector, then

route the waste line through the tubing guides of the system modules to
the Vanquish system base. On the system base, route the waste line
through the dedicated waste outlet and connehbe waste line to the
waste container as described in tManquish System Operating Manual.
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Figure28: Drain ports in the leak tragnd waste line fron¥-connectorto
waste container

\[o} Description

Drain port for needle wash system

Drain port for drain pump

1
2
3 Funnel to drain system
4

Waste line from the devic¥connectorto waste container

TIPIf you have to cut tubing teength, use a tubing cutter. Make sure

that the cut is at right angle to the length of the line.

The waste line should go straight to the system base and to waste. Make
sure that the line is positioned straight in the tubing guides.
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5.7 Needle Wash System

Thedeviceis equipped with a needle wash system, which consists of
needle wash reservoineedle wash pummeedle wash lineseedle

wash portand waste line. When théeviceis shipped, the needle wash
components are installed within théevice

A

Figure29: Needle wash components in the device

[\[o} Description

Needle wasthnlet line (upto needle wash reservgir

Needle vash port

Needle wasloutlet line (from wash pump outlet tmeedlewash por)

Needle wash waste line

1
2
3
4
5

Needle wash pumfinstalled behind the panel)

Integral Fraction Collector FT (FEQA) Operating Manual
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5.7.1 Choosing the Needle Wash Liquid
Use needle wash liquid that fulfills tiellowing requirements:

1 Before filling the needle wash reservaoir, rinse the reservoir
thoroughly. Make sure that no particles, dust or algae are present.

1 Recommendtion: 10% methanol in water.

when using 100% water as needle wash liquid:
Replace theneedle wash liquid daily.

1 Use a needle wash liquid that is suitable for your application and
that removes residual sample from the needle sufficiently.

After shipment of thelevice
Check if the needle wash waste line is properly connected to the drain

port and has nopopped outduring shipment of thelevice

5.7.2 Connecting the Needle Wash Reservoir

Parts and tools required

1 Needle wash reservoir

1 Needle waslinlet line (the silicon tubing)
wSGFrAYAy3 FdzARS O0mMKy QQOU
Resewoir cap

Cap plugs

= = = =4

Tubing cutter (optional)

Preparations

Prepare the needle wash liquid and needle wash reservoir. Observe the
needle wash liquid guidelines @hoosing the Needle Wash Liqgid
page82).

Follow these steps
Setting up the needle wash system comprises the following steps

1. Setting up the needle wash line in the fraction collector
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2. Connecting the needle wash reservoir
3. Purging the needle wash system.

Follow the steps in the respective sections further down.

Setting upthe Needle Wash Lina the Fraction Collector

1. Connect theneedle wash lin¢o the needle wash pump outlet port
in the device

Figure30: Needle wasline connection

No. Description

1 Needle wash linup to needle wash reservgir

2. Route the needle wasinlet line from thedeviceto the solvent rack,
through the tubing guidesf the modules and the guide hole in the
solvent rack.
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TA

Figure31: Quide hole and tubing guides in the solvent rack

(\[o} Description

A Guide hole

1+2 Not to be used for wash liquid line; reserved for other tubing
3 Tubing guide for wash liquid line

4 Not to be used for wash liquid line; reserved for other tubing

Connecting the Needle Wash Inlet Line toNleedleWashReservoir

1. Connecthe needle washeservoirto the line:

a) Rinse the needle wash reservoir thoroughly withigh-purity
solvent.

b) Fill the needle wash reservoir with fresh needle wash liquid.

c) Feed the needle wash line through the retaining guide and
through an open hole in the cap of the needle wasservoir.
The retaining guide keeps the tubing in place in the reservoir.
Close any open holes in the reservoir cap with cap plugs.
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No. Description
1 Needle wash inlet line 3 Reservoir cap
2 Retaining guided K y Q Q 4 Cap plugs

2. Fill the needle wash reservoir with needle wash lighihd the
requirements outlined in the previous section.

3. Tighten the reservoir cap hartiyht. Press the retaining guide into
the hole in the reservoir cap to ensure that the tubing is kept in
place in the cap.

4. Close any open holes in theservoir cap with cap plugs.

5. Place the needle wash reservoir in the solvent r&gsition the
needle wash line straight in the tubing guides.

6. Check theneedlewash lineacrosshe entire flowpath:

a) Make surethe line is not bent, pinched or squeezed at any point
in the flow path.

b) If you have to cut tubing to length, use a tubing cutter. Make
sure that the cut is atight angle to the length of the line.

Purging the Needle Wash System

After the devicehas been turned onpurge the needle wash system
usingChromeleon to fill theneedlewash port with the fresh needle
wash liquid. During purging, theeedlewash port is flushed
continuously until the fresh needle wash liqusdpresent.
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5.8 Fraction Collection Valve

There are three capillaries or tubing theate required toassemblyto the
fraction collection valvevhen installing thedevice for the first time

1
il
1

5.8.1

Flush Solvent tubingio flush solvent reservoir)

Delay capillary

Needle capillaryto needleunit insidefraction collector
compartmen)

Figure33: Fraction collection valweith connected capillariesxcept port

6

Thefraction collection valv@orts are assigned as follows:

Port Connected Component Port Connected Component

1 to flush buffer loop 5 to Y-connector
(pre-installed) (pre-installed)

2 to needle @pillary 6 Central port,nlet from

detector

3 to Y-connectorviaair bubble 7 to flushsolvent
sensor(pre-installed)

4 to flush buffer loop 8 to flushpump
(pre-installed) (pre-installed)
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5.9 Flush System

5.9.1 (hoosing theHush Solvent

Use the flush solvent that fulfills the following requirements:

1 Before filling theflush solventeservoir, rinse the reservoir
thoroughly. Make sure that no particles, dust or algae are present.

1 Recommendtion: solvent A or Al, solvent B or B1, or a user defined
separate combination of A(1) and B(1)

when using 100% water as flush solvent
Replace the flush solvent daily.

1 Use &flush solventhat is suitable for your application and that
removes residudractionfrom the flush buffer loopsufficiently.

5.9.2 Connectingrlush Solvent Reseow
Parts required

Flushsolventreservoir

Flushsolventtubing

wSGilFAYyAy3 3IdzZARSST mMkmMcQQ
Solvent line filter

Filter frit

Solvent line adaptofm K y MXQNM) ¢ Q Q

Reservoir cap

= =/ = =4 =4 4 -4 -3

Cap plugs

Preparations

1. Prepare thélush solventandflush solventeservoir Observe the
flush solveniuidelines inChoosing theHush Solvent (} page87).

2. Assemble the filter holder and solvent line adapter, wearing
appropriate clean gloves.

a) Place the frit in the filter holder (bottom part).
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b) Make sure that the frit is in a level position.
c) Screw the filter top to the filter bottom.

d) Insert the solvent line adapter into thtep hole of solvent line filter,
top.

Q . .

L
Figure34: Assembling the filtelholderand solvent line adapte

No. Description

1 Solvent line filter, bottom holder

2 Solvent frit

3 Solvent line filter, top holder

4 Solventlind: R LJG SNE mMkmMc QQ

Follow these steps

Setting up the flush system comprises the following steps:

1. Setting up thdlush solvent tubingn the fraction collector.

2. Connecting thdlush solventeservoir.

3. Purging thdlush pump

Follow the steps in the respective sections further down.
Setting up the Flush Solvent Tubing in the Fraction Collector

1. Connecthe flushsolventtubingto the fraction collection valveort
7 andpush the tubing into theéubingholder.
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i

Figure35: Holderfor the flushsolventtubing

No. Description
1 FlushSolvent Tubing
2 Tubing Holder

2. Route theflush solvent tubindrom the deviceto the solvent rack,
through the tubing guidesf the modules and the guide hole in the
solvent rack.

Figure36: Guide hole and tubing guides in the solvent rack

No. Description

A Guide hole

1+2 Not to be used for wash liquid line; reserved for other tubing
3 Tubing guide for wash liquid line

4 Not to be used for wash liquithe; reserved for other tubing
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Connecting thé&lush SolveriReservoir

1. Connect the flush solvent reservoir to the line:

a) Rinse the flush solvent reservoir thoroughly with a Riginity
solvent.

b) Fill the flush solvent reservoir with frefllush solvent

c) Feed théflush solvent tubinghrough them Kk mret&nihg guide
and through an open hole in the cap of tfiesh solvent
reservoir. The retaining guide keeps the tubing in place in the
reservoir. Close any open holes in the reservoir cap with cap

plugs.

Description \[o} Description

1 Flush solvent tubing (OD 3 Reservoir cap
MKMC QQU

2 wSGFAYAyYy3 3IdzAF 4 Cap plugs

2. Close any open holes in the reservoir cap wib plugs.

3. Slide the filter holder anddapter onto the end othe flush solvent
tubing.

4. Tighten the reservoir cap hartiyht. Press the retaining guide into
the hole in the reservoir cap to ensure that the tubing is kept in
place in the cap.

5. Place the flush solvent reservoir in the solvent rack. Position the
solvent lines straight in the flush solvent reservoir and tubing guides.

6. Check thdlush solvent tubingicross the entire flovpath:
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a) Make surethe tubingis not bent, pinched or squeezed at any
point in the flow path.

b) If you have to cut tubing to length, use a tubing cutter. Make
sure that the cut is at right angle to the length of the line.
Purging the Flush Pump

After the device has been turned ppurge the flush pump using
Chromeleorto fill the flush pumpwith the freshflush solvent

During purging, the flush pump and flush buffer loage washed
continuously untill flush purge lines are filled with the fresh flush
solvent

5.9.3 Connecting the Diay Capillary

Parts required

DelayCapillary

Follow these steps

1. Removehe detectorwaste lineif it has been istalledonto detector
flow cell outletor the outlet (OUTdn the flow cellconnectionunit.

- ' ?{
=1 0

Figure38: Removing the detector waste line

No. Description

‘ 1 ‘ Detector waste line
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2. OGonnectthe delaycapillarybetweenthe detectorflow cell outlet or
the outlet (OUT) on the flow cell connection uaitdthe fraction
collection valvecentralport.

A

Figure39: Connecting delagapillaryto central port offraction collection
valve

3. Route thedelaycapillarythrough the recess in the partition panef
the detector.

4. Route thedelaycapillary between detector and thigaction
collector depending on length of théelaycapillary that is used.

5.9.4 Connecting theFlush Buffer Loop

Parts required

Needle capillary

TIPMake sure to check the flow rate of applicatiand choose the
properneedle capillaryaccording to application flow rate range
Meanwhile, the installedlush buffer loopmust be compatible with
specific needle capillary. See below table for details.
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Flow rate Needle Capillary Flush Buffer Loop Remark
ID Volume

0.05¢ 5mL/min

0.18mm

50 pL

Included in ship kit

5¢ 10mL/min

0.25mm

100puL

Needs to be
ordered separately

Tools required

Screwdriver, Torx T10

NOTICE

Thedevice shall be powered off while replacing the needle capillary.

Followthese steps

Install the needle capillargseeReplacing the Needl@épillary(; page

180).

NOTICE

Make sure no extra stress, damage and kiafectsfor needle capillary

during the installation proces
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5.10 Turning On theDevice

NOTICE
The shipping logkmust be properlyunpackedbefore you turn on the
deviceto avoid damage to théevice

TIPBefore turning on the power to a Vanquish system module for the
first time, verify that the chromatography software is installed on the
data system computer. When the power is turned on, the required USB
drivers are automatically found and the Windd®aperating system can
detect the device.

To turn on the power to thelevice follow these steps:

1. Check that the power button on the front left of the Vanquish
system base (system power button) is pressed in. If the power
button stands out, press the power button to turn on the power on
the system base.

2. Turn on thedevicewith its main power switch.

Turn thedeviceoff with the main power switch, when instructed to do
so, for example, during maintenance. Pressing the system power button
will not be sufficient to turn off the power to the device completely.

For power on/off control dting deviceoperation, see?ower On/Off
Control(} pagel05).
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5.11 Setting Up theDevicein the Software

This manual assumes that the chromatography software is already
installed on the data system computer and a valid license is available.

For mare information about setting up théanquish systerim the
software, refer tothe Vanquish System Operating Manual

The Help for the software that you are using provides detailed
information about the settings on each property page.

Check the setting of the needle capillary

TheNeedleCapillaryproperty must be set correctly in the software
according to needle capillary installed on deyiseeConnecting Fittings,
Capillaries, and Tubir(¢ page71). The needle capillarpcluded in the
default shipmat isID 0.18 mmThis is also thdefault seting for

needle capillary in th€hromeleon

If the needle capillary witkD 0.25 mmisinstalledthe new capillary
dimensionamustbe set in Chromeleon accordingly
Follow these steps

1. Check the marr physically locate@dn the needle capillary. It is
eitherID0.18mmor ID0.25mm. The default needle capillary
installed in the device is I@18mm.

2. In Chromeleon Console cli€ommandconor press F8

Command
© Launch eWorkfiow = -~ @ Take Control &) + & Consumable <Autogenerated> * " Detach ePanel

Home ' FC| FracionCollecton | Audt | Startup | Queue
Module Status Rack Control - : :
. [ e I
_ Rack Type: T . ol (| sl 5
Retention Time

- e R R [

Oreiaton At [ on ] [ 7 e ] [ ]
Module Connect

@ Connect Change Rack Change Rack Change Rack Change Rack

Temperature Control Leak Alarm Needle Wash & Rinse Position Control Pusher Status

- e Rl
sous:  [NCISIN  wosh Time 2061 Bl TuePosiion AT B cotection

wem [INORI Internal Needle Rinse Pt St Pk Path Mode:  SawHorizontal

Mute Alarm Purge Needle Wash Fraction Valve Valve Mode:  Interrupt

Control

Nominal 250[C 3

Current 244[C)

Flush Pump Doors Current Position Waste
" Move Needle
More Options Purge Flush Pump | tehCiosd To Collect Position &
Position RA1 =
Light Control
Module Information & Conol _ o Wosts Eosion Heightt | 50.0 [mm]

Figure40: Seleding the Command configuration page
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3. Find theNeedleCapillaryparameter in Propertyand check if the
correct needle capillary set and selecthe correct needle capillary
if required The capillary markesn the needle capillaryndicates the

dimensions.

VFC
== FCI Properties | Commands
+@ FractionCollection Property Value
= System FirmwareVersion =
=& Injection
& CustomVariables FractionValve Waste
=@ Nextlnjection Leak NoLeak
@ CustomVariables K M i
& Previnjection LeakSensorMode Enable
@ CustomVariables ModelHardwareRevision "01"
(=@ PrevStandard ModelNo “VE-F20-A"
@ CustomVariables
— @ Sequence + MovementMode Interrupt
@ CustomVariables iNeedIeCapillary 180umx415mm
@ TuneDevice
. NeedleHeightVials 180umx415mm
250umx4 15
NeedleHeightWellPlates  ‘urotmiane
NeedleMovementMode AboveVessel
NotReadyCauses "Disconnected"”
Occupied_Blue Occupied
Occupied_Green Occupied
Occupied_Red Occupied
Occupied_Yellow Occupied
OrientationAlert_Blue Off

Figure4l: Set the type of needle capillary.

For more details, se@ptionalAccessorie§ Page243).
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6 Operation

This chapter describes the elements for dewiogtrol, provides
information for routine operation and for shutdown
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6.1 Introduction to this Chapter

Theinformation in this chapter assumes that the initial setup of the
devicehas already been completed. If this is not the case, refer to the
instructions ininstallation(; page55) before proceeding.

For abasic description of instrument control and automated sample
analysis with the Chromeleon software, refer to ianquish System
Operating ManualDetails on control and operation of tlaeviceare
available in theChromeleon Help

Software descriptions in this manual refer to Chromeleon 7.
Terminology may be different to that of other software versions.
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6.2 Safety Guidelines for Operation

A

A

When operating thelevice pay attention to the following safety
guidelines:

Observe all warning messages and precautionary statements preser
in Safety Precaution§ page23).

WARNING Moving Parts

Parts inside theleviceare moving when theleviceprepares and
performs the analyses of the sample. These moving parts can pose i
pinch point hazard that may cause personal injury.

1 Keep thedevicefront doors closed when thdeviceprepares and
performs thefraction colletion.

9 During these phases, the LED bar ondkeiceis illuminated blue.

WARNING Flammable and Hazardous Vapors from Spills

Flammable or hazardous vapors from sample spills can accumulate
inside the deviceThis can pose health and safety risks.

i Ensure that the sample racks and well plates are properly positio
in the segments.

f When you use sample racks, fill the sample rack with the vials be
placing the sample rack in the carousel.

9 Do not open the device front doors and remove any sample rack:
collectioncontainers during the phases when parts inside the dev
are movingDuring these phases, the LED bar is illuminated blue.

i1 Every time the doors are closgtthe device performs an inventory
scan of the sample racks or well plates inside the fraction
compartment.

9 If a spill occurs inside the device, turn the device power off. Cleal
the spill and leave the device door open. Allow sufficient time for
spill to dry and any vapors to disperse before putting the device t
into use.
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A CAUTION High Luminosity of LED

The high luminosity produced by the LED illuminating the inside of th
devicecan be harmfuto the eyes.
1 Do not look directly into the light produced by the LED.

1 Do not use lighfocusing instruments for viewing the light beam.

NOTICE

Payattention also to the following guidelines:
1 Keep the device doors closed during the fraction collection

processing. If the doors are opened during processhmfraction
colledion processing is interrupte@vithout settingcollection mode
OFF. An acoustic signal alerts that the doors are open. The devic
stopsthe current movement of the needle arand carouselwith
fraction collection valvewitched to waste positioaswell. If the
doorsare not closed withn two minutes, then the sequence will sta
too. If the doos are closed within two minutes, the fraction
collection processing will continu®y followingthe right moment
collectionrequirement from the system.

When operating the chromatography system, always set the lowe
pressure limit for the pump. This prevents damage resulting from
leakage or from running the pump dry.

If there is evidence of leakage in thevice turn off the pump flow
and remedy the situation immediately.

Always verify that the fraction collector is turned on before the
pumpflow is on and pressure builds up. If the device is turned off
for example, after a power failure, stop the pump flow and wait ui
the pressure is down to zero before turning on the device other
modules again.

Pagel00

Integral Fraction Collector FT (FEQA) Operating Manual



6 { Operation

6.3 Control Elements

6.3.1

Keypad

STATUS

Thedeviceis designed to be operated mainly from a computer running
with the chromatography software.

In addition, the following elements are available on tevice

1 Keypad
The keypad buttons allow you to perform certain functions directly
from the device

{ Status indicators
The LEDs (Light Emitting Diodes) on the status indicator LED bar on
the front side of thedeviceand theSTATU&ED on the keypad
provide a quick visual check of the operational status oftdbece

The keypadnside thedeviceallows you to perform certain functions
directly from thedevice When you press a button, a short beep
confirms that the function is performed.

When thedeviceis connected in the Chromeleon software, some
functions may not be available from the keypad (see further down in this
section).

& ;ﬁ aRM)| || UGHT || |BERVICE| |{VALVE) C (wAsH )| |ROTATE
Y ) N N N w N N

Figure42: Keypad

TheSTATUSED provides a quick visual check of the operational status
of the device

When the doors are closed, the LED bar on the front side indicates the
operational status.

Forstatusdetails, seéstatus Indicatoré pagel03).
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MUTE ALARM

LIGHT

SERVICE

VALVE

WASH

Beeping alerts yowhenthe devicedetectsa problem, for example
leakage To turn off the beep for the current alarm, press this button.
Eliminate the source for the alarm within 10 minutes. Otherwise,
beeping starts agairf the device detects a different problem, beeping
alerts you again immediately.

This buttonallowsto turn on or off the cabiright.

TheSERVICHButton allowsthe deviceto move needle into service
position and switchraction collection valvéo waste positiorfor the
purpose ofthe replacement of needlanit, or needle capillaryand
fixing shipping lock for the devi¢mnsportation.

Pressing th&ERVICEuUtton, a second time, allows the device to w0
needle to parking position.

TheVALVBbutton allows switching théraction collection valvdetween
Wasteand Collectposition. The LEDs next to tMALVEbutton indicate
the position of thefraction collection valvevhen they are illuminated
green.If both LEDs are off, it means tlfi@ction collection valvés in
Flush position.

LED (green) Position

LEDC Thefraction collection valvés inCollectposition.
LEDW Thefraction collection valvés inWasteposition.
Both LEBoff Thefraction collection valvés inFlushposition.

Pressing th&VASHbutton initiates amanualneedle wash cycle, in
which the outer needle surface is washed in treedlewash port. The
wash cycle is performed with the wash settingslafined in
Chromeleon.

After the needle wash cycle, the needle moves topaeking position if
the left door is open

Pagel02
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ROTATE

TheROTATHutton allows rotating the carousel counterclockwise to the
next loading position.

When thedeviceis connected in the Chromeleon software

The button functionality is as follows when tHeviceis connected in
the Chromeleon software:

1 No injection (sample) or sequence is running:
All functions are available from the keypad.

1 Aninjection (sample) or sequence is runninigh devicecollection
mode set to OFF:
All functions are available from the keypad.

1 Aninjection (sample) or sequence is runmivithout device
collection mode set to OFF
TheMUTE ALARNunction remains available from the keypad,
allowing you to turn off the beep for the current alarm.

In addition, thellGHTbutton remains available from the keypad
allowing you tacontrol the cabin light

All otherbuttonsare disabled

1 The device is running a manual flush purge function
TheVALVEand SERVICBEuttons cannot not be operated.

6.3.2 Status Indicators

The status LED ban the front side of thaleviceand theSTATUEED
on the inside keypad provide information about ttevicestatus.
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LED Bar
The LED barolorsprovide thefollowinginformation:

LED Bar Description

Off (dark) The power to thaleviceis turned off.

Dimmed The doors of theleviceare open.

Yellow, flashing | The power to theleviceis turned on, but thedeviceis not

slowly connected in the Chromeleon software.

Yellow Thedeviceis connected in the Chromele@oftware butis not
equilibrated.

Green, flashing | Thedeviceis equilibrating.

If you usefraction collector compartmenthermostatting, the
thermostatting temperature is not yet achieved.

Green Thedeviceis equilibrated, but no data acquisition is running.
If you usefraction collector compartmenthermostatting, the
thermostatting temperature is achieved.

Blue, running Thedeviceperforms fraction collectingvhile a sequencés
running

Blue A sampleor sequence is running, including data acquisition.

Red Aproblem or error has occurred. For the related message, che
the Chromeleon Audit Trail. For remedial action, see the
Troubleshooting section in this operating manual.

STATUS LED
TheSTATUSED on théeft side ofkeypad provides the following
information:

STATUS LED Description

Off (dark) The power to thedeviceis turned off.

Green Thedeviceis functioning properly.

Red A problem or eror has occurred. For the related message, chec
the Chromeleon Audit TraiFor remedial action, see
Troubleshooting} page211).
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6.4 Power On/Off Control

The power switch on thdeviceis the main switch for power on/off
control. The main power switch is turned on during initial installation of
the device

For easier handling, you can use the power button on the front left of
the Vanquish system base (system power button) for power on/off.

Observe the following:

1 Allmodules in the Vanquish system that are connected to the
system base via system interlink cables are turned on or off
simultaneously when the system power button is pressed.

1 When the power is on, the system power button is pressed in. When
the power is off, the system power button stands out.

1 If the main power switch on a device is off, you cannot turn on the
device with the system power button.

i1 To turn off a device completely, ydave toturn it off with the main
power switch on the device. Pressing the system power button will
not be sufficient to turn off the power to the device completely.

Upon power up, thaleviceperforms a selest. If the seHtest is not
successful, the status indicators are red anddeegiceis not ready for
use Check the&Chromeleon Audit Trafibr the related message and take
appropriate remedial actiog

At the end of the power up, thdevicesets thefraction collection valve
to wastepositionandneedleunit to home position If the compartment
door(left) is open, then the needienit moves to parking position to
leave customers manual operation space.
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6.5

Preparing theDevicefor Operation

This section gives information on any additional steps that are required
to prepare thedevicefor operation

Before Operating th®evicefor the First Time

Prepare thedevicefor the firsttime operation, observing the following:

NOTICEIlush the system flow path thoroughly before operating the
devicefor the first time:

1 When you install devices or components to the system, always fli
them to waste before connecting them in the system flow path. T
flush the Vanquish modules, follow the instructions in tfenquish
System Operating Manual

I Some components of the device are filled with isopropanol when
device ishipped from the manufacturing site. When operating the
devicefor the first time, use solvents that are miscible with
isopropanol. If they are not, use an appropriate intermediate
solvent.

1 Inspectcomponentsand fluidic connectionsrjor to fluidic
operation

1.

Verify thatall necessary solvents are available in the solvent rack
and properly connected to thdevice

Verify that waste line has been properly directed to waste
container.

Before Starting-raction Collection

1 Check the liquid level in the solvent reservoirs. Verify that the
amount of solvent is sufficient for theollection

f Load the carousel witvell plates orrackswith empty.

NOTICBefore starting a sample or sequence, verify that the rack
types set in Chromeleon match the rack types in the fraction
collector compartment.

Pagel06
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T

T

SystenEquilibration

Verify that the doors of the modules in the Vanquish system are
closed.

Make sure that the system is properly equilibrated.

System equilibration should include the following operations:

T

Purging the pumpa(l channels, including those not used for the
application)

In Chromeleon, purge the needle wash sys{@fautosampleiand
fraction collecto) to fill the needlewash port with the fresh needle
wash liquid. During purging, theeedlewash port is flushed
continuously until the fresh needle wash liqusdpresent.

In Chromeleon, purge thigush pump. The flush pump and flush
buffer loop, and all other flush purge lines are sufficiently flushed,
and clean solvent is ready in both flush pump and flush buffer loop.
SeeFlushSystem(} Pagel71l).

Flushing the entire chromatography system with the starting solvent
to rinse out any solvent from a previous analysis.run

In Chromeleontun a manual needle internal rinse cyeléh the
starting solvento rinse outany other liquidgrom the internal
surface of needle capillary and neediethe fraction collector

Warming up (or cooling down) all temperatdcentrolled devices in
the system to the starting temperaturd emperaturecontrolled
devices can be, for example,

Column compartment and postolumn cooler
Samplecompartmentthermostatting in thedevice.

Fraction collector compartmenhermostatting in thedevice

w w W wWw

Flow cell in a fluorescence detector
Turning on the lamp (or lamps) in the UV/VIS detector
Monitoring the pump pressure and pressure ripple and checking

that the pressure is stable and the ripple within reasonable limits for
the application
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1 Monitoring the detector signal and checking whether the detector
signal is stable so that the drift and signal noise are within
reasonable limits for the application

1 Performing an autozero of the detector baseline

TIPThe Chromeleon software supports procedures for automatically
starting a chromatography system in the softwagrnart Startujp. The
startup procedure includes the operations for system equilibration. For
details, refer to theChromeleon Help

6.5.1 Thermostattingthe Fraction Collector Compartment
To usethermostdting, define the following parameters:

f  Temperature control
To thermostat thefraction collectorcompartment, enable the
temperature control Temperature Controf On).

i1 Target temperature
Define the temperature setpoint to which tHeaction collector
compartmentis to be cooled or heatedrémperature Nomingl
Observe the following:

§ Ensure that the thermostatting temperature is suitable for your
samples and within the specified temperature range of the
device

§ When you enter a temperature while the temperature control is
disabled, temperature control will be enabled.

§ If thedeviceis turned off and on again, the temperatucentrol
will be disablel.

6.5.2 Loading the Carousel

The carousel separates into four coelmdedsegments: redR),
green(G), blue(B) and yellow(Y).

For further information on the sample compartment in general, the
carousel as well as the rack type identification, BezctionCollector
Compartment(; Page43).
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Parts required

1 Sample racks and/or well plates
Observe the following notes for selecting sample racks and/or well
plates:

§ Thedevicesupportssample racks and well plates wih
footprint as specified by th8ociety for Biomolecular Screening
(SBSootprint).

§ Rack type identification
To allow the identification of the sample rack or well plate type
with the barcode reader in thdevice use sample racks and well
plates with such barcodes for rack type identification.

NN AN &

N\ &S 2 ¢

VNN

X AR
A2

\\\\ \\(7 )'i\.\\—/

Figure43: Sample rack with barcodes for rack type identification

No. Description

1 Position Al

2 Vanquish rack type barcode

TIPFor ordering informatiorof sample racks and well plates for the
device refer to the reordering information that is included in thehip
kit shipped with thevanquish Split Sampler
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Preparations

1 Check the set temperature fdraction collector compartment
thermostatting and set the temperature as requireste
Thermostattinghe Fraction Collector Compartme(it pagel08).

i1 For use of sample racks, position the vadsording toyour
collectionpath modein the sample rack.

i1 Before you open thelevicefront doors, check the LED bar of the
device Do not open the front doors when the LED bar is illuminated
blue. Parts of theleviceare moving.

TIPIf you install sample racks or well plates without Vanquish rack type
barcodes to the carousel, the rack type and rack orientation will not be
identified automatically. It may be helpful to write down the rack types
that are installed in the carousel to &1 them manually in Chromeleon.

Follow these steps

1. Rotate the desired segment of the carousel to the front. You can
rotate the carousel in the following ways:

§ Select theRotatebutton on the keypad. Pressing the button
rotatesthe carousel counterclockwise to the next loading
position.

§ Use Chromeleon to move the required segment to the front.
§ Rotate the carousemanually to the desired direction.

2. Position the sample rack or well plate in the selected segment with
Al being in the top left sample position. The sample rack or well
plate must sit in the alignment frame and rest the alignment
points of the segment.

Pagell0
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6.5.3

TIP To avoid damage to thdeviceor wrong results, position sample
racks and well plates always in the correct orientation in the
carousel, with position Al on the top left position.

Figured4: Correct orientation in the carousel (here with a sample rack)

3. Rotate to the next loading position and load it as required. When

you have loaded the segments as required, continue with the next
step.

Close the front doors of thdevice Thedevicestarts an inventory
scanof the sample racks or well plates in the fractiwoilector
compartment.

Continueas requiredoy the sample racks or wellgtesthat are
installed in the carousebeeRack Type Settings Pagelll).

Rack Type Settings

Depending on the sample racks or well plates installed in the carousel,
proceed as required:

1 Sample racks owell plates withvanquistrack type barcodes are

used

During the inventory scarthe devicerotates the carousel and
detects the container type for sample racks and well plates with a
Vanquish rack typbarcode Wait until the rack identification is
completed.
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The rack types are entered automatically for fRackType
parameter of each segment in Chromeleon. Note the following:

If no sample rack or well plate is installed in a segment of the
carousel, the rack type for this segment is displayed as empty
(Empty).

1 Sample racks or well plates without rack type barcodes are.used
No rack type identification or rack orientation is available. Make
sure that the sample rack or well plate is installed in correct
orientation. The rack type will be identified Bsknown. Manually
select the rack types for each segment in Chromeleon.

To change a sample rack or well plate, useGhangeRackcommand
for the respective segmerih Chromeleon.

For detailson the rack typesettings refer to theChromeleon Help

6.5.4 Needle Positioning Mode anbtleedleHeight

There are twaneedlepositioningmodesthat can be set imn instrument
method: AboveVialandInVial.

AboveMal mode meansthe needle tip stagabove vials owell plates
during fraction collectionwhile InVial mode meansthe needletip
descendsinto vials orwell platesduring fraction collectn.

For bothmodes,default needle height are definedn the system
according to rack typefRack type identificatioenablesauto needle
height default settingHowevet it is also allowed to manually set
specific needldeightswith settable range defined by the system

Pagell2
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Below fbleis listedwith auto needle heightdefault values andettable
rangesfor different rack types thatre provided by Thermo Sciefit.

AboveMal Mode InVial Mode

Default Needle Default Needle

Needle Height Needle Height

Height settable Height settable
Rack Type [mm] range[mm]  [mm] range[mm]
ThermoVial54 34 10-50 10 10-45
ThermoVial96_6mm @ 34 1050 10 1045
ThermoVial96_7mm | 42 1050 10 1045
ThermoVial968mm 42 10-50 10 10-45
ThermoVial9 48 10-50 10 1045
ThermoViall6 48 10-50 10 10-45
WellPlate24 46 1050 Mode is not supported
WellPlate48 46 10-50 3 3-41.5
WellPlate96 n.a. 10-50 3 3-41.5
WellPlate384 n.a. 10-50 3 3415

ForAboveVialmode the default needle height value considers a
distance of 2 mm between the height of the vial and the needle tip to
ensure no needle obstruction can happen.

For the use of well plates #iboveVialmode the plate height must be
configured into the system manually. For details of needle positioning
mode settings, refer to th€hromeleon Help.

NOTICE

It is highly recommendetb usethe Vanquish rack type barcoded
sampleracks andvell plates. Following actions may cause needle
damage, sample loss asdlvent spraying:

i Using unknown racksr well plates
1 Not properly setting the needle height parameters

1 Not properly placing the racks or well platedriaction collector
compartment.
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6.6 Important Operating Parameters

The parameters described in this section should be considered for
routine operation of thedevice You can usually access these
parameters from the Chromeleon user interface.

If a parametetistedbelow is not available in Chromeleon, consider
updating the firmware and Chromeleon version.

For more information, refer t&€hromeleoHelp anddocumentsandto

the Technical Note 72940

Parameters Description

Rack typdblue, green, red, yellow)

Change rack

The rack type specifies the type of sample
rack or well plate that is installed in the
respective segmenRackType_Blue Green
_Redor _Yellow).

For details on the rack type settings, seeck
Type Setting§é pagelll).

Rotate the required segment of the carouse
to the front to install or remove a sample rac
or well plate.

Tubeposition

Thetube position identifies the positiomto
which thenext fraction is collected

TheTubePositionconsists of the color code
for the segment and the position on the
sample raclor well plate, which are
separated by a colon (for exampk:;E8for
segment B, sample position E8).

Reset start
position

Set the start position to the first available
position of the carousel. The segments are
checked in Red, Yellow, Blue, and Green
order to determine the start position. For
example R:Alshould be the new position if
there is a rack or well plate on Red segment

Temperature control

Enable or disable the temperature control fo
the sample compartment. As standard the
temperature control iglisabled

Temperature
nominal

The temperature setting defines the setpoin
to which thefraction collector compartment
is to be cooled or heated. The default
temperature is set to 2 °C emperature
Nominal=25).

For details, se@hermostattingthe Fraction
Collector Compartment pagel08).
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Purge fluslpump

By selecting th@urge Flush Pumbutton on
the ePanel FC tatallflow pathfrom flush
solventreservoirto flush pump andlush
buffer loop is filled up with flush solvent

Needle wasland rinse

For details on washing the needle with fresk
needle wash liquid, seeerforming A Needle
Wash Cycl¢ pagel69).

External needle
wash

Purge needle
wash

SelectExternal Needle Washutton on
ePanel FC tab to move the needle to wash
port and perform a manual needle wash
procedure with the wash time and wash
speed that is currently defined xternal
NeedleWash Spee@dndExternal Needle
Wash Timdan command list£8).

To purge the needle wash system with fresk
needle wash liquid, for example after
replacing the needle wash liquid, you can
select thePurgeNeedle Washbutton on the
ePaneFC talfor the device

Chromeleon turns on the needle wash pumy
and performs a needle wash cycle with
dedicated wash settings for purging the
needle wasksystem.

After purging, the needle wash pump is
turned off again and the previous wash
settings are restored.

As a standard, the needle wash pump is
turned off Wash Pump = Off

Internal needle
rinse

Perform a manual internal needle rinse.
Select theinternal Needle Rinséutton to
perform a manual needle rinse cycle using
mobile phase. The needle will be inserted in
needle wash port during rinsing and 2x the
needle volume (30 pL) will be rinsed with flo
from the HPLC pump. The duration of rinse
with therefore depend orthe set flow rate of
the HPLC pump.

If the pump motor is off or the flow rate is se
to 0 mL/min and Internal Needle Rinse is
triggered an error message will be issued
(Code 9055Internal needle rinse failed.
Pump speed is D.

Integral Fraction Collector FT (FEQA) Operating Manual
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Parameters Description

Wash mode The wash mode defines if and when an
automaticexternalneedle wash is to take
place duringcollection The following wash
modes are available:

No Wash Needle wash is switched off
during collection.

i BeforeCollection The needle is washext
the beginning of the injectian

T End ofCollection The needle is washext
the end of the injection

i Both: The needle is washed the beginning
and end of the injection

An automaticneedle wash is performed with
the pre-defined wash time and wash speed.
As a standard, the wash mode is setiNo
Washin Chromeleon.

Rinse mode Therinsemode defines if and when an
automatic needleinseis to take place during
the collectingsequence. The followingnse
modes are available:

TNoRinse The needleinsein the needle
wash port is not part of theollecting
injection.

BeforeCollection The needle isinsedat
the beginning of the collectinigjection

TEnd ofCollection The needle isinsedat
the end of the collecting injection

1 Both: The needle isnsedat the beginning
and end of the collecting injection

An automaticneedlerinseis performed with
the pre-definedrinsevolume As a standard,
the rinsemode is set tdNo Rinsein
Chromeleon.

Light control Thefraction collector compartmentight is
turned on as a standard when tlieviceis
shipped Light=0n).
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Collectionpath mode Defines how the needle moves across the
racks.
Vertical: The needle follows a vertical
meandershaped path{Figure45).
Saw Vertical The needle follows a vertical
sawshaped path(Figure46).
Horizontat The needle follows a horizontal
meandershaped path(Figure47).

Saw Horizonta(default): The needle follows
a horizontal sawshaped path{Figure48).

Collectionvalvemode Defines whether thdraction collection valve
stays at collection position @awitchesto
waste positionwhen the needle movesom
one vial to next vial

Interrupt (default):In this mode, thefraction
collection valveswitches to waste position
when theneedle moves to the nextial,
during whichthe flow is directed to waste
container.

Continue In this mode, he fraction collection
valveremains at collection position when the
needle moves from vial to vial, during which
the flow keeps spraying out from the needle

Needlepositioningmode This propertyrefers to the pusheposition
and needle height during fraction collection.
Different parameterss explained in the next
rowscan be set to change the needle height
in differentneedle positioningnode (In Vial
or Above Vial) in Instrument Method Wizard
or Editor.
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Parameters Description

In Vial

In InVial mode, the needle height specifies
the distance between the bottom of the
sample container, as measured from the
interior, and the tip of the needle.

Needle Height for Vials

The needle height is praefined as
Automatic, which corresponds to a needle
height of10.0mm. This value ensures that
the needle does not touch the bottom of
most commoncollectioncontainers See
Needle Positioning Modand NeedleHeight
(' Pagel1?) for the supported racks.

Needle Height for Well Plates

The needle height is préefined as
Automatic, which corresponds to a needle
height of3.0mm.

Puncture offset

Leak detection

AboveVial

TheUse Safe Needle Heigbption can be
checked to keep the needle 2mm above via
based on automatic rack type identification
function. If this option is checketlleedle
Height for VialsandNeedle Height for Well
Platesbecome reaebnly, otherwise they can
be changed for optimized heights.

In Above Vialmode, well plate heights range
between 10 mm and 50 mm and cannot be
automatically recognized, so it is necessary
manually input the specified or measured
well plate heightor 96 Well Plate or 384

Well Plate on More OptionsSubPanelof the
FCePanel For24 Well Plateand 48 Well
Platethe well plateheight is set in the
firmware to a constant value of 44 mm and
cannot be changed by the user.

The puncture offset defines homuch the
needle opens the septum. The carousel
moves by the specified value while the neec
is in the septum, thus enlarging the hole in
the septum for equalizing the pressure.

The puncture offset idefaulted to 0

Leak detection is enabled as a standard wh
the deviceis shippedl(eak Sensor

Mode =Enabled. This is the preferred
setting.
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Delayvolume

The Fraction Delay Volume is the fluidic
volume travelled by a peak after triggering
the set start threshold conditions between a
detector and the separation point of the
downstreamfraction collection valve

The volume can be logged automatically if tl
Vanquish Fraction Collector Delay Volume
Determination operational qualification is
performed.Before running the OQ test, it is
recommended to perform first an Instrument
Installation Qualification to ensure that the
standard HPLC system is basically ready to
operate in its intended use

For details, se®day Volume Determination
(DVD ( pagel23.

TheDelay Volumecan be changed by
specifyingdelay Capillary inner diameter (ID)
and length (L)

Delay capillary L

Fraction collection options

Delay capillary | Select eitheiCustomor predefinedDelay

IDxL CapillarylDxL If the predefinedDelay
CapillarylDxLis selectedthe Delay Volume
is automatically updated.

Delay capillary | If CustomasDelay TubingCapillary IDxlis

ID selected, then need teanually inputDelay

CapillarylD and DelayCapillaryL. TheDelay
Volumeis calculated and displayed
accordingly.

Off (do not
collect at all)

Select this option to disable fraction
collection.

Collect by peak

Collect by time

When this option is selected, fraction
collection starts depending on the specified
detection channels and peak detection
settings.

Fraction collection isxdependent of peak
detection.

When this option is selected, use the
Collectionperiod input field to specify the
time in [s] after which a new tube will be
used.

Tube wrapping

Select this check box to return to the first
tube after the last tube is filled. If this check
box is cleared, th€hromeleorQueue will be
aborted when the last tube is reached.

Integral Fraction Collector FT (FEQA) Operating Manual
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Parameters Description

Fraction pooling| Select this check box to return to tffiest
tube position whenever a new sampig
started. This is also referred to as pooling.

Concatenating = Concatenating fractionollection can be
enabled byusing custom injection variables i
Chromeleon sequence view and associate t
values toStartFractionPositiorand
FractionRang@roperties in the Script Editor
of Chromeleon Consol&efer toChromeleon
Online Helgor details.

Fraction Tray

Vertical

13121110

14/151617)|

19018

2120

Figure45: Collection path mode = vertical
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Fraction Tray

SawVertical

13020100

17161514
l |

202001918

250242322
|

Figure46: Collection path mode = saw vertical

Fraction Tray

Horizontal

Figure47: Collection path mode = horizontal

Integral Fraction Collector FT (FEQA) Operating Manual

Pagel21



6 1 Operation

Fraction Tray

SawHorizontal

Figure48: Collection path mode = saw horizontal
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6.7 DdayVolume Determination(DVD

6.7.1 Delay Volumeand Time

The Delay Volumisthe fluidicvolume between a detector and the
separation point of the downstreaifnaction collection valvdt is
essential to determine theolumeandsetit in the systembefore
startingfraction collection operation.

The product providethe feature Automated Delay Volume
Determination (DVD)with which the delay volume can loetermined
convenientlyand ®t in the system automatically.

The delay time can be automaticatlgiculatedandset inthe system
based orthe delay véume andspecifiedmethod configuratione.g.
pumpflow rate and detector response time

The corret delay timeensures optimal fraction collecion ofthe target
peakwith high recovery and low carry over
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Detector

Delay Volume
Delay Time

4

W

7
e

Ed
=

1000

Waste

Figure49: Fraction collection valvlecated at waste positiomwhen
runningdelay volume determination

No. Description No. Description
1 Delay capillary 3 Air bubble sensor ‘
‘ 2 ‘ Fraction collection valve ‘

When collection is triggered during a run, tliaction collection valvés
switched from waste position to collection position using the following
delay time calculations:

1 Peakbased:
Start of fraction collection: t £peakstart + Delay time
End of fraction collection: t typeak enat Delay time

1 Timebased:
Start of fraction collection: t £coliection time windovstartt Delay time
End of fraction collection: t tcoliection time windovend + Delay time
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6.7.2 When toPerformDVDFunction

It isnecessaryo re-measure the delay volumé&anyof the below
conditions are met.

= = = =4

Initial installation of a new HPLC system withlategralFraction
Collector (VFF2GA)

Replacing a detector flow cell
Replacing a delay capillary
Replacing #&action collection valve

Replacing mair bubble sensor

Eﬂ Important!

Only qualified Thermo Fisher engineer can replacdridetion
collection valveand theair bubble sensor

Never move or uninstall the fitting on port 3 &faction collection
valve The flow path on this port have been performealibration
during inrhouse production process or-iield service.

52 y20 Lzt GKS ddzoAy3 604N ya

with the faction valve port 3, on whichair bubble sensois
installed.

6.7.3 How toPerform DVDFunction

The product provides an automated Delay Volume Determination
feature by running the Delay Volume Determination test case on
Chromeleon7 Console

In Chromeleon 7.3.1 CDS and later cliokls > Instrument Qualification
> Instrument Qualification Wizard SelectOperational Qualificatiors
Choose an Instrument SeleciGeneral> Selectvanquish Fraction
Collector Delay Volume Determination.
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In Chromeleon 7.3.2 CDS and later or Chromeleon 7.2.10 MUh CDS and
later clickTools > Instrument Qualification > Instrument Qualification
Wizard> SelectOperational Qualificatior>Choose an Instrumer#
SelectSpecial Test Selectvanquish Fraction Collector Delay Volume
Determination.

Thenfollow below stepsto completeDVDfunction.

NOTICE

Prior toperformingDVDflush the whole system with pure watéw
remove air from the fluidic path.

1. Usepurified water as mobile phase for running DVD function.

2. The procedure requires user interveéon after 1 minto install the
DVD capillaryincluded in ship kit, P/N 6040.2330, Viper Cap. ID x L:
0.13 x 850 mm, SSand put an empty vial at positidR:A9 in
Chromeleon 7.3.2 CDS and lagerAlin Chromeleon 7.3.1 CDS and
later) issued by respective messagja Chromeleon.

3. After the DVD capillary was installadd the empty vial was puh
the correctpositionthe remainingsequenceauns automatically

4. The overalproceduretakesapproximately30 minutes

NOTICE

i If the DVDsappliedduring daily application instead dfe first
time system installatiofthe capillaiesbetween autosampleand
detector as well as theolumnneed to beuninstaled.

1 The DVIzapillaryconnects autosampleaind detector directly.

1 Make surethe column is bypassed

5. After the DVDs performed, users can chedke measureelay
Volumein Chromeleon>FCePaneltab >More Options dialog
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Fraction Collector - More Options - (] *

More Options: Fraction Collector VF-F20-A

Instrument: karstTest8

General Settings Wash & Rinse
Needle Pasitioning Mode: AboveVial i Wash Mode NoWash =
Height of 96 Well Plate: 50.0 [mm] % Wash Time: 2018 =
Height of 384 Well Plate 50.0 [mm] +|  Wash Speed: 83.3 [ui's) =
Puncture Offset: 0-0 [mm] < Wash Pump: off -
R M : NoRinse b
Above Vial Collection inso Mods
Use Safe Needle Height: Enable =2 Delay Volume
Needle Height for Vials: 50.0 (mm) : | Delay Volume 417.0 [ ]I
Needle Height for Well Plates: 50.0 [mm] = Delay Capillary IDxL custom v
_ 0 S
R Delay Capillary ID [pm] 3
Needle Height for Vials: Automatic & Delay Capillary L: 0 [mm] =
Needle Height for Well Plates: Automatic =] | Detector Type
Vanquish Variable Wavelength Detector I
Pusher

Flow Cell Type:

Eriarise T 8077_0250_Flow_cell_std_11_uL |
Theoretical Delay Volume: 0.0 [ul]

Wellness. Service....

Close

Figure50: Checking the masured delay volume in the FC ePanel tab

6. After the successful DVD, the method specific delay volante
delay time will be autmaticallyupdatedin the Instrument Method
Wizard The method specific delay time considers themenp flow
rate and detector response time

:"é Instrument Method Wizard - FCTest (VF-F20-A): Collecting Options X
Collecting Options for FCTest.FractionCollection gﬁ
—_—
Collecting Pump 2 Preview
7 VFC0330 #1
2.50+
Pump device: Pump ™ @ mily T(2)
F1(1-2)
Collecting Device Parameters 2.00
Max_ tube volume: nlimite & 0 = Unlimited] 150
Max. number of tubes per fraction: 9 [0...999,0=L :
Total number of tubes: [0...9999,0=
1.00
Minimum time for tube change: 9 [00.1000s]"
Tube wrappini
| pping & 050
[] Fraction pooling (Reset tube position for each run) )
0.004
Method Specific Delay
2443 min
O Delay time @ _0.50]
@ Delay volume 408.0 & | 00 100000 0-00 1.00 2.00
Simulation completed without errors.
Select injection ___
< >
<Back Cancel el

Figure51. Method specific delay volume and time
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7. After the DVDthe DVD Report can be exportethe DVD resultare
alsoreportedin the audit trail.

8. Remove the DVD capillary asét upusual HPLC system ttiecover
application work.

NOTICE

i Userscanenter a differentmethod specifidelayvolume or timein
the method editormanually Howeverthat will not overwrite the
value of the delagapillaryvolume measured with DVD or set from
the dropdown inCommandist (F8) When a new method is createc
that valueof the delay capillary volumis usedagain as defaulio
calculate and autesetthe method specificdelayvolumeand
method specificdelaytime.

i The value of the delay capillary volume can only be chaibge
running DVD or selecting the capillary from the dropdown in
Command list (F8).

i1 If amethod specifidelay timeis setmanually, it must be larger thar
0.

i Delay volume has to be determined for the first time installation,
otherwise the fraction collection operation will possibly fail

ForDVDfurther information, refer to ChromeleorHelp and documents

6.7.4 Delay Volume Capillary Drop Downéviu

A custom delay capillary can be defined, loe tneasured delay volume
can be overwritten by the delay volume capillary selection in
Chromeleon>FC ePanel tab More Options dialog
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To overwrite the volume, users captDelay Capillary IDxto custom
and setDelay Capillary IndDelay Capillary Lor select one of the six
pre-defined capillaies inDelay Capillary IDxL

100pum x 350mm
180pum x 350mm

180um x1200mm

l

)l

l

1 250pm x1500mm
1 500um x800mm
1 1000pm x1000mm
)l

custom

3 Launch eWorkflow ~ 48~ | i Take Corl

 Home | Pump | Sampler | UV FC|

More Options: Fraction Collector VF-F20-A
Instrument: DESKTOP-1NOCSOD_1

Module Status Rac/

I -
General Settings Wash & Rinse

_ Racl  Needle Positioning Mode: AboveVial v Wash Mode: NoWash v

Retention Time: Preg  Height of 86 Well Plate: 50.0 [mm] %2 Wash Time: 20[s] S
Height of 384 Well Plate: 50.0 [mm] % Wash Speed: 83.3 [lis] S

Module Connect O™ pneture Offset 0.0 mm] 2 Wash Pump: off e

@ Connect . Rinse Mode: NoRinse >
Above Vial Collection

Temperature Control Leak/ Use Safe Needle Height Enable ¥ Delay Volume

T Control @ Neede Height for Vials: 50.0 [mm] = Delay Volume: 417.0 [u]
e BOTE B Status!  Needle Height for Well Plates: 50.0 [mm] = Delay Capillary IDxL: custom v
o e Delay Capilary ID Z [um] :
-_ Needle Height for Vials: Automatic 3 |Delay Capillary L: mm} =
Flush | Needle Height for Well Plates: Automatic B | | DetectorType:
4 [Vanauish Variable Wavelength Detector |

Pusher Flow Cell Type:

Light ¢
Module Information - Gaiishars il \swlozsuﬁaw cell_std_11_uL ‘

Theoretical Delay Volume: 0.0 [u]

Audit Trail

Wellness... Service...
Date Time |
1@ 11/13/2023 240-20 PM +08 @
2 |@ 11/13/2023  2:40:20 PM +08 =

Figure52: Delay volume capillary drop down menu
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6.7.5 VanquishModules enablingDelay Volume Determination

Delay volumedeterminationis enabledby the followingvanquishmodel

numbers

Module Model No.

Pump Binary VHP10A, VFP10A, VGP10A
Dual VEP32A, VGP32A, VGP33A
Isocratic VGP40A
Quaternary VEP20A, VCGP20A, VEP21A

Autosampler VHA10A, VFAL10A, VHA40A,
VEA40A, VGAL12A, VCAL3A

Charger VHA9CA

Detector Diode Array VHDI10A, VFD11-A, VED11-A

Variable Wavelength. VGD40A, VFD4GA
Multi-Wavelength VGD12A

Fraction Collector VFRF2GA

Delay volume determinatioiis notenabledby the detector model
numbersbelow.

Module Model No.
Detector Fluorescence VFD5051-A, VGD5051-A
Charged Aerosol VHD20A, VFD20A
NOTICE

1 DelayVolume Determinationoption will not be displayedn the
Instrument Qualification Wizardf the HPLC systeoonfiguration
includesany of the unspecifiedmodels.For this case a software
tool (Vanquish Fraction Collector Delay Volume Calcyléator
provided to manually calculate the theoretical delay voluiBee
Delay Volume Calculat(} Pagel32)

I TheDVDfunctionis not enabledvhen anHPLC configuration with
two detectorsis present If thesystem configures more than one
detector, Delay Volume Determinatiomption will not be
displayedn the Instrument Qualification Wizard.

Pagel30
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6.7.6  VanquishDetector How Cells enablingDelay Volume Determination

The tablebelow showshe list of Vanquistietector flow cellghat
enableDVDmeasurement

Part Number Description Used with
VED40
6077.0250 Standard flowcell, SST, 10mm
VGD40
- VFD40
6077.0360 Semimicro flowcell, SST, 7mm
VGD40
VED11
6083.0510 Standard flow cell, SST, 10mm VCD11
VGD12
VED11
6083.0520 Semianalytical flowcell, SST, 7mm VCD11
VGD12
VED11
6083.0530 Semimicro flowcell, SST, 7mm VCGD11
VGD12
VED11
6083.0550 Semimicro biocompatible floveell, MP35N7 mm VCD11
VGD12
6083.0100B | LightPip€flow cell, 10mmstandard VHD10
6083.0200B | LightPipeflow cell, 60mm, fgh sensitivity VHD10
NOTICE

DelayVolumeDeterminationoption will not be displayedn
Instrument Qualification Wizardf an unspecifiedlow cell isused with
the detector. For this case a software toofg@nquish Fraction Collecto
Delay Volume Calculafpois provided to manually calculate the
theoretical delay volumeSeeDelay Volume Calculait( Pagel32)
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6.7.7 Delay Volume Calculat

Thedelay volume calculatds provided to calculate the delay volume

for the Vanquish Fraction Collector in case an automated delay volume
determination is not possibldue to the presence of a Vanquish
Fluorescence Detector or a flow cell in the instrument configuration
disabling the delay volume determination measuremdhts an
independent tool additionally executed besides the Chromeleon 7
Chromatography Data System. It is recommended to run the calculator
on the same computer or on a computer withnnote access to the
computer where the Chromeleon 7 Chromatography Data System is
operated to utilize the copy/paste function within the calculator.
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Thetable below showste list of Vanquiskletector flow cellghat
disableDVDmeasurement.

Part Description
Number
6074.0285 UV-monitor, 45 nL VED40
VGDA40
6074.0320 Semipreparative flow cellbiocompatible PEEK).4 VED40
mm VGD40
6077.0D0 Standard flow cell, biocompatibl®€EEKL,0 mm VFD40
VGD40
6077.0%0 Semimicro flow cellbiocompatible PEEK, mm VFD40
VGDA40
6079.4230 Standard flow cell, biocompatibleused silicay > [ | VFD50
VED51
VGD50
VGD51
6079.4330 Micro flow cell, biocompatiblgfused silicaH > [ VED50
VED51
VGD50
VCGD51
6083.051@& @ Standard flowcell, SST, I&im VED11
VGD11
VGD12
6083.052@ = Semianalytical flowncell, SST, ihm VED11
VGD11
VGD12
6083.053& @ Semimicro flowcell, SST, ihm VED11
VGD11
VGD12
6083.0%10 Standard flow cell, biocompatibl&0 mm VED11
6083.0310A VGD11
VGD12
6083.055@& | Semimicro biocompatible floveell, MP35N7 mm VED11
VGD11
VGD12
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The calculator is distributed along with tdevice firmware and
Chromeleon driver in th&anquish Fraction Collectepftware package

andcan be executed frorany directory of choice. It is recommended to

use computer desktop as directory for quickest accEes.more details
please ead the release notes provided with tManquish Fraction
Collectorsoftware packagand/or Chromeleon release

How to Use the Tool

B Vanquish Fraction Collector Delay Volume Calculator - O x

thermo Please note that the Method Specific Delay Time and Volume include the flow rate and detector
SCIentIfIC response time in the calculation. They do not refer to the pure physical volume of the fluidics.

Detector: Vanquish Diode Array Detector / Multiple Wavelength Detector ~
Flow Cell Type: 6083.0510A Flow cell std, 13 pL, VF/VC-D1x ~
Delay Capillary IDxL: 0.1mm x 350mm 2

Delay Capillary Diameter: |01 mm

Delay Capillary Length: 350 mm

Pump Flow Rate: 1.000 [0.001 ... 10.000] mL/min
Detector Response Time:  |0.200 [0.000 ... 20.000] s

Method Specific Delay

Delay Volume: 219 pL

Figure53: Vanquish Fraction Collector Delay Volume Calculator

1.

Select theDetectorconfigured in the Vanquish system from the
drop-down list.

Select theFlow Cell Typénstalled in the detector from the drep
down list.

Select the installe®elay Capillary IDxitom the dropdown list.
This will automatically fill th®elay Capillary Diametesind Delay
Capillary Length

If Customis selected aPelay Capillary IDxthe values foiDelay
Capillary DiameteandDelay Capillary Lengtheed to be entered
manually.

Define thePump Flow Rat¢o be applied in the instrument
method.

Pagel34

Integral Fraction Collector FT (#EGA) Operating Manual



6 { Operation

5. Define theDetector Response Timi® be applied in the
instrument method.

6. The calculator displays the resultibglay TimeandDelay
Volumein the Method Specific Delasection.

7. Click theCopybutton next to the calculated values fbrelay
Timeor Delay Volume

8. Create or open the desired instrument method and paste the
value on theCollecting Optiongage in theMethod Specific
Delaysection.

:; Instrument Method Wizard - FCTest (VF-F20-A): Collecting Options *
Collecting Options for FCTest FractionCollection gg
—
Collecting Pump » Preview
?] VFEC0330 #1
2.50
Pump device: Pump ~ @ il T(2)
F1(1-2)
Collecting Device Parameters 2.004
- K
Max. tube volume: nlimite & 0 = Unlimited] s
Max. number of tubes per fraction: 9 [0..998,0=L :
Total number of tubes: [0...9999, 0 =
1.00+
Minimum time for tube change: 9 [0.0...100.0 5]
Tube wrappin
O pping & | 050]
[] Fraction pooling {Reset tube position for each run) |
0.00
Method Specific Delay
Delay ti 2443 min
O Delay time & _0_50_‘ . |
0.00 1.00 2.00
@ Delay volume 4080 (&) | [0.0...100000.
Simulation completed without errors.
Select injection ...
< Y e
<Back Cancel Help

Figureb4: Collecting Options page in tiresstrument method
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Instrument Method Wizard - Pump (VF-P20-A): Flow Gradient
Flow Gradient for Pump (VF-P20-A). (J
100 ~8.00 =
% ml/min |- — YA
L | — %B
754 ré.00 1 %C
L %D
—— Flow[ml/min]
50 t4.00
25 Lz.00
min |-
o Lo.oo
T T T T T T T T T I
0.0 5.0 10.0 15.0 20.1
No Time FIDW: %B % C %D Curve
[ml/ min]
1 0.000 Equilibration
2 0.000 1.000 0.0 0.0 0.0 5
3 New Row H H i
4 0.000 Run
5 0.000 1.000 0.0 0.0 0.0 5
6 20.000 1.000 0.0 0.0 0.0 5
7 New Row
8 20.000 Stop Run
Remove Equilibration Stage
< Back Cancel Help

Figure55: Pump Flow Rate on Flow Gradient page in instrument method

Channel Settings

Timetable

Channel start settings:

O Easy @ Advanced

No Channel

Wavelength Bandwidth

RefWavelength RefBandwidth Acquisition on Acquisition off

[nm] [nm] [nm] [nm] [min] [min]
1 [“lUvV_VIS_1 230.0 4 off 4 Start Run Stop Run
2 [AUV VIS 2 254.0 4 off 4 Start Run Stop Run
3 [PlUV_VIS_3 270.0 4 Off 4 Start Run Stop Run
4 []UV_VIS_4 ' 300.0 4 Off 4 Start Run Stop Run
5 [ 3DFIELD off 4 Start Run Stop Run

In initial experiments, we recommend to acquire data with RefWavelength set to Off.

Data Collection

Data Collection Rate: 10.0

~ & [0.2.2000 Hz] Link data collection parameters

Response Time: 0.500

Note that disabling the link and

@ | [0:000--20/000's] setting the parameters individually

Peak Width:

Click here to learn how to optimize the data collection parameters.

0.050 (5

may lead to increased noise or

10.000-10.000 mir] increased peak widths.

Apply Defaults

Figure56: Detector Response TinreChannel Settings in Instrument

Method
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6.8 VialPusherPositions

There are tw@ositionsfor the vial pusherduring operation AboveVial
andInVial During shipmenthe pusheris in thelnVial position The
default setting in Chromeleon is alfoVial.

For optimalcollectionperformancefor AboveVialmode, the default
distancebetween needle tip anthe top of thesample containeis 2
mm with needle tipprotrudingout of the pusheias the lowest point of
the whole needleaunit.

ForInVialmode the pusher needs to k& the lowest point. The purpose
is to hold the vialownwhen the needle is pulled out from the vial
septa.

Between different injections in one sequendtiee system will detect if
the physical pusher positicaignswith needle positioning mode. If not,
Chromeleorwill issuea message to remind users aoljustto correct
position. For more information, refer t8hromeleon Help
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Figureb7: left - AboveVialpusher positionright - InVial pusher position

\[o} Description \[o} Description
1 Lock pin 3 Pusher
2 Pusher cover 4 Needle

6.8.1 Adjustto AboveVial Pusher Position
Preparations
1. Open the left front door

2. Press the service buttoon keypado move the needlainit into
service position

NOTICHOo avoid personal injungo not put hands into the
compartmentwhenthe needle unit is moving.

Follow these steps

1. Raisehe lock pinupwardsby hand.The pusher will be moved up
accordingly.
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Figure58: Movingthe pusher up by hand

[\[o} Description No. Description

1 Locktab 2 U-shape slot

2. Press the lock piandmove it down to engage the lo¢b with the
U-shape slot.

Figureb59: Engaging the lock tab with-shape slot

3. Release the lock pin and check tiia¢ needle tipprotrudesout of
the pusher Then close the left front door.
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~ P
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Figure60: Checking the needle tip below the pusher

4. Verify the correct pusher position is set correctly in Chromeleon.
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6.8.2 Adjust to InVial Pusher Position
Preparations
1. Open the left front door

2. Press the service buttoon keypado move the needlainit into
service position

NOTICH o avoid personal injuryo not put hands into the
compartmentwhenthe needle unit is moving.

Follow these steps

1. Raisehe lock pinupwardsby hand.The Lock tabwill pop out from
the U-shape slotaccordingly

TIPDo not press the locgin. Just lift it up.

Figure61. Movingthe lock pinup by hand
2. Release the lock pifhe pushelisreleasedo InVial position.

3. Physically lseck that the needle tip does ngrotrude out of the
pusher and close the left front door.
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Figure62: Checking the needle tip higher than the pusher tip

4. Verify the correct pusher positias set correctly in Chromeleon.

6.8.3 VialPusher PositiorStatus

The positiorof the vial pusher isisualizedbn the FC ePanel indicating
whether the current physical statusatchesthe settingin More Options
onthe ePanel andhe method to be run.

If the Fraction Collector is idle status, ®ery time after the left door is
closed the vial pusherpositionis automaticallyupdated.

Home | Pump | Sampler | ColumnComp FC, FractionCollection | Filter = Audit = Startup | Queue
Module Status Rack Control
[ — [
I o Thomaviast | T . st v || Thomovist
Retention Time:
Module Connect
@) Connect Change Rack Change Rack Change Rack Change Rack
Temperature Control Leak Alarm Necdle Wash & Rinse Pasition Control Pusher Status
) Conirol @ Mode External Needle Wash Tube Number: 1 = Invial
- Wash Time: 20051 % fon:  RA1 1 "
Nominat: | 250[°C] 2 Tube Position: Collection
Current: 249 [°C]
izt rel Mute Alarm Purge Needle Wash Fraction Valve Vahe Noie:. RS v
Flush Pump Doors Current Pasition: | Waste
Move Needle
pli Ta Collect Position o .
; Light Control —

Figure63: Vial Pusher Positiaon ePanel (InVial)
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© Launch eWorkflow - @~ & Take Control &) - & Consumables - [ <Last Used> ~ [ Detach ePanel & ) o~
Module Status Rack Control

. ... =l E B =l E .

Retention Time'

e | occupes | | ocoumes | [ ocopiea |
Orintation Al G ST TN T

Module Connect

q Connect Change Rack Change Rack Change Rack Change Rack
Temperature Control Leak Alarm Needle Wash & Rinse Position Control Pusher Status
™ coo - et | Tobmr 1§
sl 2500C] & Wash Time: 200s] 5| TubePosion RAl 5 collection
o o I [ e | [ | oo [
72
o e Mute Alarm Purge Needie Wash Fraction Valve Veive Moda: ISR .
Flush Pump Doors Current Position: -an
Move Needle
Purge Flush Pus
oo sy | I | oo | w3
Informati : To We Pasition
Mok | e @ conol _ G Height | 500 (mm] 3]

Figure64: Vial Pusher Positioon ePanel (AboveVial)
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6.9 Optimizing the Performance of th®evice

This section provides information for best performance of diegice

and gives hints on what you can do to optimize the performance further.

General Guidelines

To optimize thedeviceperformance, consider the following general
guidelines:

T

Leave thadevicedoors closed durinfraction collectiornprocessing
to avoid any interruptions.

Perform needle washnd rinsefor lowest possible carry over. The
needle wasland needle rinsensure that the needle is properly
cleaned from the remaininigst fraction both inside and outside of
the needle.

According to application purpose, flush function helps to achieve
both higher recovery and minimidearryover

Before you switch théraction collection valvemake sure thathe
pump flow is turned on. Avoid switching tifraction collection valve
without flow, i.e. switching thdraction collection valvelryly.

Monitor the usage of specifidevicecomponents that are subject to
wear and stress and schedule appropriate maintenance intervals
SeePredictive Performancgé pagel58).

Observe the general guidelines and recommendations in the
Vanquish System Operating Manaal the use of solvents and
additives in the chromatography system.
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6.10 Shutting Down theDevice

If the devicewill not be operated for some time, follow the instructions
on shutting down thealevicein this section.

TIPThe Chromeleon software provides procedures for automatically
preparing the chromatography system for shutdown. The procedures
include, for example, operations for reducing the flow rate, reducing the
temperature in temperaturecontrolled devices, and taing off the
detector lamps.

For information abouSmart Shutdowrand Smart Standbyrefer to the
Chromeleon Help

6.10.1 ShortTerm Shutdown (Interruption obperation)

To interrupt operation of thalevicefor a short period (shorterm
shutdown), for example, overnight, observe these guidelines for the
Vanquish system modules, as required by your system arrangement:

TIPPurgethe needlewashport with an organicsolvent such as
isopropanol, before you interrupt operation to avoid organic growth in
the needle wash system

Purgethe flushpump to flush buffer loop with an organgolvent such
asisopropanol, before you interrupt operation to avoid organic growth
in the flush buffer loopsystem

Run a internalneedlerinse cycle with almrganic solventsuch as
isopropanol, before you interrupt operation to avoid organic growth
insidethe needlecapillary and needle

Keep in mindhat organic content in thsolventcan vaporize during
interruption, thus decreasing theolvent level

1 Apply a flow of 0.05nL/min and have the pump deliver an
appropriate solvent.

1 Check the lower pressure limit for the pump and adapt the value if
necessary. If the pressure falls below the lower limit, the pump stops
the flow.

1 Set the injection valve in the autosampler to timgect position.

i Set thefraction collection valvén the deviceto the Wasteposition.
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1 Make sure that the temperature of the column does not exceed
40°C.

1  When resuming operation, let the floequilibrate and verify that
the operating parameters for the other system modules are set as
required before proceeding.

6.10.2 LongTerm Shutdown

Shutting Down th&evice

TIPShutting down thedeviceaffects the operation of the system. When
shutting down thedevice also observe the shutting down instructions
for the otherVanquishsystem modules and take appropriate action
(refer to theOperating Manual$or the modules).

To interrupt operation for a longer period, follow the instructions below.

1. Check that thdraction collection valvés set toCollectposition.

2. Flush thesystemwith an appropriate, pure solverftninimum HPLC
grade)

TIPWith a fraction collector installed in a Vanquish Core system that has
been madified for using normgdhase compatible solvents and

additives, refer to the information about the flushing liquid in the
Considerations with Normdthase Compatible Solvents and Additives
section in thevanquish System Operating Manual

Observe the following:

Situation after Shutdown | If no additive is used If an addititive is used

Device remains in the Hush the system, for Hush the system with
laboratory after shutdown ' example with methanol. | several volumes (for
100% acetonitrile should | example, 1.0 mL/min for 1
not be used minutes with the standard
system) of methanol and
water (50:50) tgprevent
salt buildup in the fluidics.
the solvents in the device
are not miscible with water
use an appropriate
intermediate solvent.
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Situation after Shutdown | If no additive is used If an addititive is used

Device shall be transportec Hush the system with Hush the system first with

or shipped after shutdown | isopropanol. several volumes (for
example, 1.0 mL/min for 1(
minutes with the standard
system) of methanol and
water (50:50) to prevent
salt buildup in the fluidics.
the solvents in the device
are not miscible with water
use an appropria
intermediate solvent.
Afterward, flush the systen
with isopropanol

1. Set thefraction collection valvéo Wasteposition.

2. Turn off the pump flow to thelevice Wait until the system pressure
is down to zero before you continue the shutdown of thevice

3. If thedeviceshall be transported or shipped after shutdown

§ Flush the needle wash system with an organic needle wash
solvent such as isopropanol, before you interrupt operation to
avoid organic growth in the needle wash system.

§ Purge flush pump to flush buffer loop with an orgasidvent
such as isopropanol, before you interrupt operation to avoid
organic growth in thdlush buffer loop

§ Run an internal needle rinse cycle with an organic sohserah
as isopropanol, before you interrupt operation to avoid organic
growth irsidethe needlecapillary and needlef the fraction
collector.

4. Emptycondensatiordrain system

a) Leave the drain pump turned on until no condatien water is
present in the waste tubing of the drain pump. Then turn off the
drain pump.

b) Remove the sample racks and sample containers from the
fraction collectorcompartment.

¢) If condensation or spilled samples are present infthetion
collectorcompartment, clean and decontaminate tfraction

Integral Fraction Collector FT (F#EQA) Operating Manual Pagel47



6 | Operation

5.

collector compartmenbefore you proceed. Verify that the
devicehas been cleaned and/or decontaminated as appropriate.

If the deviceshall be transported or shipped after shutdown
remove theneedle capillary. Theresure the needl@rive and
carouselFor details, se Transporting or Shipping tHeevice(

page201).

NOTICH the needledrive is not secured during niatenance or
transportation; it can damage thelevice Secure the needlérive
when instructed to do so to avoid damage to tievice

TIPWhen the power is turned off to thdevice the left front door of
the deviceis opened automatically for proper ventilation of the
fraction collectorcompartment and cannot be closed while the
power is turned off.

Restarting thedeviceafter long-term shutdown

To restart thedevice follow these steps:

1.

Removeall shipping protective parts and connecting required
capillaries and tubing the protective parts were installed and
fluidics uninstalled beforg-or details, se&npacking and Transport
(} page49) andInstallation(} page55).

Turn on thedevicewith the main power switch.

Prepare and restart the other modules in tilanquistsystem,
following the instructions in th@®perating Manual$or the modules.
Pay special attention to thEreparing the Module for Operation
section.

Turn on the pump flow and flush the flow path of tdevice

Before starting an analysis, let tdeviceequilibrate and be sure
that it is ready for operationseePreparing theDevicefor Operation
(} pagel06).
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7/ Maintenance and
Service

This chaptedescribes the routine maintenance and the service procedures
that the user may perform.
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7.1

Introduction to Maintenance and Service

A

This chapter describes the routine maintenance and service and repair
procedures that the user may perform.

Additional maintenance or service procedures must be performed on
by service personnel certified by Thermo Fisher Scientific (for brevity
referred to as Thermo Fisher Scientific service personnel).

Thedeviceis designed for easy maintenance and service. The user
serviceable parts of thdevicecan be accessed from the front. If not
stated otherwise, the maintenance procedures do not require that you
remove thedevicefrom the system.

The maintenance procedures do not require that you remove the doors.
However, it is possible to remove a dabthis should ever be required

for a specific reason or proceduréyou need to remove a door, follow
the related steps ifReplacing the Doors pagel99).
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7.2 Safety Guidelines for Maintenance and Service

A

A

When performing maintenance or service procedures, pay attention to
the following safety guidelines:

Observe all warning messages and precautionary statements preser
in Safety Precaution§ page23).

WARNING High Voltage

High voltages are present inside thevicethat could cause an electric
shock.

Do not open the housing or remove protective panels unless specific
instructed to do so in this manual.

WARNING Sharp Tip of the Needle
The needle has a very shaip that can cause injury to the skin.

To avoid personal injury ewer touch the needle tip.

WARNING Tilting Liquid Reservoirs

Liguids in the reservoirs on the solvent rack might contain harmful
substances. Spilling of these substances can pheath and safety risks.

To prevent the reservoirs from tilting, be careful not to pull on the ligu
lines when performing maintenance.

WARNING Escape of Hazardous Substances from Flow Connection

Flow and capillary connections can be filled vathbstances that can
pose health risks. Solvent can spray when capillaries burst, slip out ¢
their fittings, or are not properly tightened or when capillary connectic
are otherwise open.

1 Wear appropriate protective equipment and follow good laboratol
practice.

i Before starting maintenance or repair procedures, flush out harm
substances with an appropriate solvent.
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A CAUTION Spraying Solvent
Solvents can spray when under high pressure.
1 Stop the pump flow prior to opening the flow path.
1  Waituntil the system pressure is down to zero.

1  When opening the flow path, wear appropriate protective
equipment.

A CAUTION Hydrostatic Pressure

Solvent may spill when you open the flow path during pump operatio
This is due to hydrostatic pressure in the system when the solvent
reservoirs are located above the pump outlet.

Before you loosen a connection in the lpressure flow path

9 Turn off the pump flow and wait until the system pressure is dowr
to zero.

1 Unscrew the caps of the solvent reservoirs and remove the solve
lines together with the caps from the reservoirs.

1 Empty the solvents lineRefer to theOperating Manuafor the
pump.

i1 Retighten the reservoir caps.

A CAUTION Electric Shock or Damage to the Device

After the power to the device is turned off, the device is still energize
long as the power cord is connected. Repair work on the device whils
the device is connected to power could lead to personal injury.

1 Always unplug the power cord before starting repair work inside t
device.

i If you were instructed to remove any housing covers or panels, d
not connectthe power cord to the device while the coverpanels
are removed
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TIPWhenthe power is turned off to thelevice the left front door of the
deviceis opened automatically for proper ventilation of thaction
collector compartmentnd cannot be closed while the power is turned
off.
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7.3 General Rules for Maintenance and Service

For successful maintenance and service procedures, follow these rules
and recommendations:

Before starting maintenance or service procedures, shut down the
devicewhen instructed to do so.

Use only the replacement parts specifically authorized and qualified
for the deviceby Thermo Fisher Scientifieor ordering information,
seeConsumables and Replacement Pértpage245).

Follow all instructions step by step and use the tools recommended
for the procedure.

Before opening the flow path to replace capillaries in the system,
turn off the pump flow and wait until the system pressure is down to
zero.

Dirty components can contaminate the chromatography system.
Contamination leads to poor performance of the modules and entire
system or can even cause damage to the modules and system.
Therefore:

§ Always wear appropriate gloves.

§ Place the components only on a clean,-firge surface.
§ Keep your tools clean.
8§

Use only lintfree cloth for cleaning.

NOTICE

Flowconnections and capillary connectors are highly sensitive to
contamination. Dust and debris can contaminate these connections.
Always install caps onto capillaries and plugs to open flow connections
to protect them from contamination.

1

If you need to return the device for depot repair, follow the
instructions inTransporting or Shipping tHeevice(: page201l).
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7.4 Routine and Preventive Maintenance

Optimumdeviceperformance, maximum uptime of theevice and
accurate results can be obtained only if tiheviceis in good condition
and properly maintained.

7.4.1 Maintenance Plan

Perform the maintenance procedures in the table on a regular basis. The
frequency given in the table is a suggestion. The optimum frequency for
maintenance depends on several factors, such as the types and amounts
of samples and solvents used with thevice

What you should do...

Daily Inspect the flow connections for signs of leakage or blockage.

When you use buffers or salt solutions, flush tevicethoroughly
after use with an appropriate solvent that does not contain buffers o
salts.

Check the liquid level of the needle waaid flush solventeservoir.
Fill thesolventreservois with fresh liquid if required.

Purgeneedle wash system to fill theeedlewash port with the fresh
needle wash liquid. During purging, theedlewash port is flushed
continuously until the fresh needle wash liquid is present.

In Chromeleon, purge thigush pumpto remove potential air in flush
fluidics.During purging, the flush pump affidsh buffer loopare
flushed continuously until th&esh flushsolventfills upthe flush
system.

Check if particles, dust or algae amesent in the needle wash liquid
and flushsolvent

Inspect vials and well plates that are stored insidedpeicefor cracks
or defects. Clean up spills if necessary.

Regularly | Inspect the flow connections for damage, such as cracks, nicks, cut
blockage.

Replace the needle wash liquadid flush solvenin the needle wash
and flush solventeservoisregularly approximately every 1 or 2
weeks SeeNeedleWashLiquid Guideline§ Pagel66).
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Frequency What you should do...

To avoid fluid backupt has to be ensted for the proper drainage of
waste:

Ensure the waste tubing does not crimp or bend. A crimp or bend c
impede flow to the wasteontainer.

Ensure the exit of the waste tubing is not imreed in waste solventf |
necessaryshorten the tubing so thato portion of t drops below the
top of the waste container.

To avoid spills, empty the waste container at regular intervals.
Place the waste containdelow the system stack.
Check that all warning labels are still present ondegiceand clearly

legible. If they are not, contact Thermo Fisher Scientific for
replacement.

Annually Have Thermo Fisher Scientific service personnel perform preventive
maintenance once a year.

TIPChromeleon supports functions for estimating the lifetime of
consumablesSe Predictive Performancé pagel58).

7.4.2 Cleaning or Decontaminating thBevice

Cleaning and decontamination must be performed by qualified
personnel wearing suitable persorabtective equipment. Always
observe national and local regulations.

NOTICEVipe up all liquids spilled onto the system immediately. If
surfaces are exposed for longer periods, these liquids can cause damage.

Decontamination

Decontamination is required, for example, when leakage or spillage has
occurred, or before service or transport of tdevice Use a suitable
cleaning detergent or disinfectant to ensure that the treatment renders
the devicesafe to handle.

Parts required

i Suitable cleaning detergent (or disinfectant)
i Purified water

i Lintfree cloths or wipes

Pagel56 Integral Fraction Collector FT (FEQGA) Operating Manual



7 1 Maintenance and Service

A CAUTION Explosive Gas Mixtures from Alcoholic Cleaning Deterger

Alcoholcontaining cleaning detergents may form flammable and
explosive gas mixtures when exposed to air.

T

Use such cleaning detergents only when required and only in
adequately ventilated rooms.

Avoid open flames or exposure to excessive heat during the clea
process.

Wipe the cleaned components thoroughly dry after cleaning. Do |
operate thedevicebefore it is completely dry.

NOTICBbserve the following:

T

= = == =)

Only use cleaning detergents that will not damage the surfaces o
the system.

Never use sharp tools or brushes for cleaning any surfaces.
Do not use sprays for cleaning.
Prevent cleaningetergent from entering the flow path.

Do not use excessively wetted cloth or wipes for cleaning. Prevel
any liquids from entering the functional components of thevice
Liguids can cause a short circuit when getting in contact with the
electronic components.

Preparations

Open the left front dooto move the needleaunit to the parking position

1.

Remove all sample containers and sample racks fronfr#otion
collectorcompartment

Press the Service button on the keypad tova the needlainit to
the service position

Turn off the power to thaleviceand disconnect the power cord
from the power source.

Secure the needldrive with needle arm shipping lock by fixing
three screwsSeePredictivePerformance} pagel58)
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Follow these steps

1. Wipe the surfaces clean with a clean, dry, soft-fiee cloth or
wipe. If necessary, slightly dampen the cloth or wipe with a solution
of lukewarm water and a suitable cleaning detergent.

2. Allow the cleaning detergent to react as recommended by the
manufacturer.

3. Wipe the cleaned surfaces with purified waterdnsure that all
cleaning detergent residues have been removed.

4. Wipe the surfaces dry using a soft, #inee cloth or wipe.

7.4.3 Predictive Performance

General Overview

The Chromeleon software supports functions for estimating the lifetime
of consumables and for monitoring and recording service and
qualification information about the device. These functions, which are
calledPredictive Performancallow you to schedule maintenance
procedures based on the actual operating and usage conditions of the
device.

On special wellness, service, and qualification panels, you can define
intervals for replacing components that are subject to wear or stress and
for service procedures or qualification procedures. In addition, you can
set limits to alert you before and whethe replacement, service, or
gualification is due.

Colorcoded bars on special panels provide visual feedback, allowing you
to easily check and monitor the status. If a warning limit was set, a
message in th€hromeleon Audit Tradlerts you when the action is

due.

Some counters can be reset to zero after the required action was
performed. To keep th@redictive Performancmformation upto-date,
consider resetting the counter when a maintenance, service, or
gualification procedure has been performed.

For more information, refer to th€hromeleon Help
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Available Parameters for the Fraction Collector

The list shows th@redictive Performanceounter for thedevicein
Chromeleon Consideresettingthe parameter after performing the
related maintenance procedure:

Predictive Performance To perform

Command

LogDrainPumpTubing After replacement of drain pump.
Change

LogFlushPumpChange After replacement of flush pump.

LogFractionValveChange After replacement of fraction collection valve.

LogNeedleCapillaryChange @ After replacement of needle capillary.

LogNeedleUnit Change After replacement of needle unit.

Log New Service After annual maintenancby service personnel.
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7.5 Before Maintenance

This section describes how poeparethe devicebefore starting
maintenance on the flow components in tlevice

7.5.1 Preparing the Device for Maintenance

When

See thePreparationsn the respective maintenance section to obtain if
shutting down and preparing th@evicefor maintenance is required for
the procedure.

Follow these steps

1. Checkthat the fraction collection valvés set towastepositionif the
valve is not yet in this position.

2. Flush thedevicewith an appropriate, pure solvenltf a buffer
solution is part of the mobile phase, flush ttevicewith several
volumes of methanol/water (50:50) before shutting down the
device

3. Turn off the pump flow. Wait until the system pressure is down to
zero before you continue the shutdown of tlevice

4. Empty the flush purge system:
a) Unscrew the cap of the flusolventreservoir.

b) Together with the cap, remove the flush solvent tubing from the
reservoir.

¢) When you remove the flush solvent tubing from the tubing
guides, be careful not to pull on other tubing in the guides.

d) Place the flush solvent tubing in an empty reservoir.

e) In Chromeleon, select tiarge Flush pumputton on the
ePanel to empty the flush purge system.

5. Empty the drain pump:
Leave the drain pump turned on until no condensing water is
present in the waste tubing of the drain pump. Then turn off the
drain pump.
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6. Press the Service button on the keypad tova theneedleunit to
service positiorand then press the service button again to move the
needleunit to parking position.

7.5.2 Securing the Need|®rive

When

Before maintenance procedures or for transpartake sure to secure
the needledrive.

NOTICE

If the needledriveis not secured during maintenance or transport, it can
damage the deice. Secure the needldrive when instructed to do so to
avoid damage to the device.

When the device is powered off, the needlgve may move inside the
fraction collector compartmenivhen the device ifilted, moved from
one place to another place.
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7.6 Removngthe Front Rate

When

1. For needle capillary installation
2. For easier access to inner fluidiemponents
3. For easier access to needle unit

4. Forreplacementf case obroken front plate cable

Parts requiredn caserepair

Replacemenfront plate

Tools required

Screwdriver, Torx T10

Preparations

Turn off the device with its main power switch.

NOTICH hedevice shall be powered off while replacing fhent plate.

Follow these steps

1. Loosen the two screws that attaches the removable fioiate with
the screwdriver. The screws shall remain in the frolate.

Figure65: Looseling the two screws inrbnt plate
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\[o} Description
1 Frontplate
2 Screws

2. Pull thefront plate outward and remove it from the slide module.

Figure66: Puling out the front plate

3. Pull out the cable connector from the froptate which is locatedt
the top. Disconnect the cable connector.

Il

——

Figure67: Disconnedhg the cable connector
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4. Take the newront plate, connect thecable connector and insert the
connector and cables into the top slot of the frgriate.

Figure68: Connecting the cable connector and putting into the foam top
slot

5. Align the removable fronplateinto placeand push it slightly
downward to the bottom.

Figure69: Putting front plate into place by slightly pushing downward to
the bottom

Pagel64 Integral Fraction Collector FT (FEQGA) Operating Manual



7 1 Maintenance and Service

6. Tighten the attachment scret fix the front plate with the
screwdriver.

\

Figure70: Tightening two screws and secure the front plate
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7.7 Needle Wash Lines

Follow theinstrudions forthe maintenance procedure that you want to
perform:

1  When you replace the needle wakfuid, observe the guidelines in
NeedleWashLiquid Guideline§ Pagel66)

1 Whenyoureplace needle wash lines, sBeplacing Needl#/ash
Lines(} pagel67)

1  When you perform a needle wash cycle, purge or flush the needle
wash system, se@erforming A Needle Wash Cy¢lgpagel69)

7.7.1 NeedleWashLiquid Guidelines

When replacing the needlashliquid, with the same liquid or when
changing the needleashliquid, observe the following:

i1 Before filling the needlavashreservoir, rinse the reservoir
thoroughly. Make sure that no particles, dust or algae are present.

1 Recommended when usii§0% wateras needlavashliquid:
Replace the needieashliquid daily

1 Use a needlevashliquid that is suitabldor your application and
that removes residual sample from the needle sufficiently.

91 Check the liquid level of the needlashreservoir. Fill the needle
washreservoir with fresh needlevashliquid if required.

i If you want to use a completely different neediashliquid:
Ensure that it is compatible with th@ashliquid used or change to
the newwashliquid stepwise.

f  After replacing the needMashliquid:
In Chromeleon, purge the needlashsystem to fillup the needle
washport with the fresh needle wash liquid. During purging, the
needlewash portand the fluid paths flushed continuously until the
fresh needlewvashliquidis present.
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7.7.2 Replacing Needl®VashLines

When
If a needle wash line is cloggeddamaged

Parts and additional items required

1 Fresh needle wash liquid

1 Replacement needle wash limas required:
§ Needle washnlet line from wash pump inleto the needle
washreservoir in the solvent rack

§ Needle wash outlet lindrom wash pump outlet tdhe needle
wash port inlet

Tools required

Tubing cutter (optional)

TIPIf you have to cuNeedleWashlnlet Line to length, use a tubing
cutter. Make sure that the cut is at right angle to the length of the line.

Preparations

1. Prepare fresh needle wash liquid. Observe the glings for the
needle wash liquid ihleedleWashLiquid Guideline§ Pagel66).

2. Empty the needle wash system:
a) Unscrew the cap of the needle wash reservoir.

b) Together with the cap, remove the needle waslet line from
the reservaoir.

¢) When you remove the needle wasgtfiet line from the tubing
guides, be careful not to pull on other tubing in the guides

d) Place the needle washlet line in an empty reservoir

3. In Chromeleon, select theurge Needle Washutton on the ePanel
FC talfor the device to empty the needle wash system.

4. Turn off the device with its main power switch.

NOTICHhedevice shall be powered off whitemoving orreplacing the
front plate.
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Follow these steps
1. Remove thdront plate. SeeRemoingthe Front Pate (- Pagel62).

2. Removeneedle washoutlet line from the needlewash prt inlet by
unscrewing the fittingand pull out tubingrom the needle wash
pump outletas shown belowthen connect thenew needle wash
outlet line to the freeneedlewashport inlet and the free needle
wash pump outletand fit in the new needlgvash outlet line ito the
slot on the housing.

Description
1 Needle vash port inlet 4 Needle vash port
2 The slot on the housing 5 Needle wash outlet line
3 Needle vash pump outlet

3. Reinstallthe front plate. SeeRemoingthe Front Pate
(} Pagel6?).
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4. Replacethe needle wash inlet lindrom the needle wash pumjnlet
to needle wash reservaoir.

a) First, remove theurrentneedle wash inlet line.

b) Then install the replacememeedlewash inlet lineSee
Connecting the Needle Wash Reser{bipage80).

5. Power onthe device Close the compartment doorshén the device
will run initialization automatically. Make sure no errors or warnings
are reported in the Audit trail.

6. Inthe ChromeleorePanel FC talbbun aPurge Needle Washto fill
the needlewash portwith the fresh needle wash liquid. During
purging, theneedlewash port and the fluid patfs flushed
continuously until the fresh needieashliquid is presentat the
wash port For more details, senportant Operating Paramete($
Pagelld).

7.7.3 Performing A Needle Wash Cycle

The needle wash cycle can be part of the sequence or can be performed
manually. This section describes how to perform a manual needle wash
cycle.

For information on automatic needle wash cycles using the wash modes
in Chromeleon, seenportant Operating Paramete(s pagel14).
When

1 Routine and preventive maintenance for the needle wash system
1 Replacing the needle wash liquid

1 Replacing needle wash lines

Preparations

1 Observe theNeedle Wash Liquid Guideline®e NeedleWash
Liquid Guideline§ pagel66).

1 Purge the needle wash system to fill theedlewash port with fresh
needle wash liquid, for example after replacing the needle wash
liquid. In Chromeleon, select tlieurge Needle Washutton on the
ePanelFC tab
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Follow these steps

To wash the needle manually using the wash speed and wash time that
are currently defined in Chromeleon, for example between sample
sequences, perform one of the following options:

1 On the keypad,edect theWashbutton.

1 In Chromeleonselectthe External Needle Washutton on the
ePanelFC tab

After the needle wash cycle has been completed, the needle magves
and staysat needle waslport or moves to parking position if the
compartment door is open

Pagel70
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7.8 FlushSystem

Follow theinstructions forthe maintenance procedure that you want to

perform:

1 When you replac¢he flushsolvent observe the guidelines iFlush
SolventGuidelineq} pagel71).

1 When you replace flush purge lines, seeplacind-lushPurgeLines
(+ pagel72).

1 When you perform dlushpurgecycle, seé’erformingA Flush Purge

Cycle(} pagel79).

7.8.1 FlushSolventGuidelines

When replacing thélushsolvent with the same liquid or when changing
the flushsolvent observe the following:

T

Before filling theflushsolventreservoir, rinse the reservoir
thoroughly. Make sure that no particles, dust or algae are present.

Recommended when using 100% wadsflushsolventreplace the
flushsolventdailyif the flush function is adopted.

Use dlushsolventthat is suitable for your application and that
removes residudraction from flush buffer loopsufficiently.

Check the liquid level of thitushsolventreservoir. Fill thdlush
solventreservoir with frestlushsolventif required.

If you want to use a differerftush solventcompositioncompaedto
the curent flush solventtompaosition, ensurghat it is compatible
with the flushsolventused or change to the neflushsolvent
stepwise.

After replacing thdlushpurgeliquid

In ChromeleonselectPurge Flush Pumpmn the ePaneFC takio fill
the flush pumpwith freshflush solvent During purging, thdlush
pump andflush buffer loopare washedcontinuously untilll flush
purge linesarefilled with thefresh flush solventSeePerformingA
Flush Purg€ycle(} pagel79).
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7.8.2 Replacing-lushPurgeLines

When

If one offlush purgdinesis clogged or damaged

Parts and additional items required

f  Freshflushsolvent
1 Replacementlush purgdinesincludefollowing four capillaries

§ Flush solventubing (from fraction collection valvgort 7 to
flushsolventreservoip

§ Flushpump tofraction collection valveapillary
§ Flush lffer loop (from fraction collection valvgort 1to port 4)

§ Flush vaste tubing(from fraction collection valv@ort 5 to ¥
connectol
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Figure72: Configuration of flush purgénes

Description

Description

Flush solventubing 4 Flush vastetubing
(from fraction collection (from fraction collection
valveport 7 to flushsolvent valveport 5 to ¥connectol
reservoil
Flushpump tofraction 5 Fraction collection valve
collection valvecapllary
(from flush pump tdraction
collection valveport 8)
3 Flush buffer loop 6 Y-connector
(from fraction collection
valveport 1 to port 4§

Toolsrequired
Tubing cutter (optional)

TIPIf you have to cut tubing to length, use a tubing cutter. Make sure
that the cut is at right angle to the length of the line.

Preparations

1. Prepare frestlushsolvent Observe the guidelines for the flush
solvent For details, seElushSolventGuidelineg pagel7l).

2. Empty the flush purge system:
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a) Unscrew the cap of the flusolventreservoir.

b) Together with the cap, remove the flush solvémbing from the
reservoir.

c) When you remove the flush solvetutbing from the tubing
guides, be careful not to pull on other tubing in the guides.

d) Place the flush solvenitbingin an empty reservoir.

3. In Chromeleon, select theurgeFlush pumpbutton on the ePanel
to empty the flush purge system.

4. Turn off the device with its main power switch.

5. Take one&Viperknurled headfrom other Viper capillarieas a tool
for following actions, e.gdrom the delay capillargonnecting
detector outlet andfraction collection valveentral port.The knurl
needs to be fit with Viper fittindirst before tightening or loosening
it.
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Follow these steps

1. Removehe flush solventubingfrom port 7 offraction collection
valveto the flushsolventreservoir in the solvent rack

Figure73: Flush solvent tubing

2. Remove thecapillary betweerflush pump andraction collection
valveport 8:

3. Disconnectrom the flush pump by unscrewing the fitting

4. Disconnect theViper fittingfrom port 8 offraction collection valve
with the Viper knurl

Figure74: Flush pump tdraction collection valveapillary
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