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Chapter 1.
Safety and Site Requirements

Chapter 1 describes safety conventions, safety procedures and site requirements necessary for
proper operation of the Eksigent NanoLC® Ultra systems. Topics covered in this chapter include:

¢ NanoLC Ultra Systems Safety Practices (Section 1.1)
e NanoLC AS-2 Autosampler Safety Practices (Section 1.2)
e Site Requirements (Section 1.3)

1.1 NanoLC Ultra System Safety Practices

The following safety practices apply to the NanoLC Ultra system:

WARNING! Potential Operator Injury: Use of this equipment in a manner not
approved by the manufacturer may inhibit its safety protection.

WARNING! Electrical Shock Hazard: Only use fuses of the type and current
rating specified. Do not use repaired fuses or by-pass the fuse holder.

WARNING! Electrical Shock Hazard: The supplied power cord must be used
with a power outlet containing a protective ground contact.

WARNING! Biohazard: When replacing tubing or fittings on the NanoLC Ultra
system, exposure to solvents may occur. It is therefore recommended that
appropriate safety procedures be followed and personal protective equipment
be used, according to the applicable Material Safety Data Sheets supplied by
the solvent vendor.

B B> P

Operator Guide NanoLC Ultra® Systems
April 2013 7 of 145



Safety and Site Requirements

WARNING! Environmental Hazard Do not allow flammable and/or toxic

solvents to accumulate. Follow a regulated, approved waste disposal

program. Never dispose of flammable and/or toxic solvents into a municipal
sewage system.

1.2 NanoLC AS-2 Autosampler Safety Practices

The following safety practices apply to the optional NanoLC Ultra AS-2 autosampler:

Caution: Changes or modifications to this unit not expressly approved by the
manufacturer could void the instrument warranty and render the system inoperable.

Caution: When you use the NanoLC AS-2 autosampler, follow generally accepted
procedures for quality control and methods development.

Caution: When you use the NanoLC AS-2 autosampler for chromatographic analyses
and observe a change in the retention of a particular compound, the resolution between
two compounds or peak shapes, immediately determine the reason for the changes. Do
not rely on the analytical results until the cause of the change is determined.

WARNING! Potential Operator Injury: Use of this equipment in a manner not
approved by the manufacturer may inhibit its safety protection.

WARNING! Electrical Shock Hazard: Only use fuses of the type and current
rating specified. Do not use repaired fuses or by-pass the fuse holder.

WARNING! Electrical Shock Hazard: The supplied power cord must be used
with a power outlet containing a protective ground contact.

NanoLC Ultra® Systems Operator Guide
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Safety and Site Requirements

WARNING! Electrical Shock Hazard: Do not change the external or internal
grounding connections. Tampering with or disabling these connections could
create a safety hazard and/or damage the NanoLC AS-2 autosampler. The
instrument, as shipped, is properly grounded in accordance with normal
safety regulations.

WARNING! Electrical Shock Hazard: The combination of a NanoLC AS-2
autosampler with a LC/MS system may require additional safety measures as
described by the LC/MS system vendor. See the mass spectrometer vendor’s
operating/installation manual for detailed instructions for the safe grounding
on the LC/MS system.

WARNING! Electrical Shock Hazard: Use a grounding cable connected
between the injection valve’s sample loop and an appropriate grounding point
at the LC/MS source. This supplementary grounding will reinforce the safety
configuration specified by the LC/MS system vendor.

WARNING! Potential Instrument Damage: Do not turn the autosampler on if
you suspect that it has incurred any kind of electrical damage. Instead,
disconnect the power cord and contact AB SCIEX Technical Support for a
product evaluation. Do not attempt to use the instrument until it has been
inspected and approved for use.

WARNING! Potential Instrument Damage: Electrical damage may have
occurred if the system shows visible signs of damage, exposure to liquids or
of having been transported under severe stress.

WARNING! Potential Instrument Damage: Damage can also result if the
autosampler is stored for prolonged periods under extreme conditions (for
example, subjected to heat, water, etc.).
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WARNING! Electrical Shock Hazard: Disconnect the power cord from its
power supply before attempting any type of maintenance. Continue to
exercise caution as capacitors inside the instrument may still be charged even
after the instrument has been turned off.

WARNING! Potential Instrument Damage: To avoid damaging electrical parts,
do not disconnect an electrical assembly while power is applied to the NanoLC
AS-2 autosampler. Once the power is turned off, wait approximately 30
seconds before disconnecting an assembly.

WARNING! Potential Instrument Damage: This instrument contains a number
of sensitive electronic components that may be damaged if exposed to
excessive line voltage fluctuations and/or power surges.

WARNING! Puncture Hazard: To avoid injury during NanoLC AS-2
autosampler operation, keep hands and loose objects away from the
autosampler arm and syringe assembly.

WARNING! Puncture Hazard: Do not operate the NanoLC AS-2 autosampler
without the safety shield properly installed.

WARNING! Biohazard: At all times, observe safe laboratory practices when
handling solvents, changing tubing or operating the NanoLC AS-2
autosampler in order to avoid injury. Know the physical and chemical
properties of the solvents you use. Refer to the solvent manufacturer’s
Material Safety Data Sheets (MSDS) for any solvent being used for
information.
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Safety and Site Requirements

WARNING! Potential Operator Injury: Use caution when working with any
z : S polymeric tubing under pressure:
— Always wear proper eye protection when near pressurized polymer tubing.
— Do not use polymer tubing that has been severely stressed or kinked.

— Do not use polymer tubing, in particular PEEK or DuPont Tefzel tubing, with
tetrahydrofuran (THF), dimethylsulfoxide (DMSO), chlorinated organic
solvents, concentrated mineral acids, such as nitric, phosphoric or sulfuric
acids, or any related compounds.

Caution: An on-board lithium battery maintains the autosampler firmware when the
instrument is turned off. Because it is hard-wired in place, it should only be replaced an
AB SCIEX FSE.

1.3 Site Requirements

This section describes the requirements for power, air, space and environment for operation of
your instrument.

1.3.1 NanoLC Ultra System Power Requirements

The NanoLC Ultra instrument is powered by a 24 and 5 VDC external power supply. Only the
Eksigent power supply provided with the instrument should be used.

The Eksigent power supply permits operation from any line voltage between 100-240 VAC, 47—
63 Hz and requires 3.0 A at 115 VAC or 1.5 A at 230 VAC.

Fuses:
e For 115 VAC; two 3.0 A (5 x 20 mm) fuses

e For 230 VAC; two 1.5 A (5 x 20 mm) fuses
e All fuses are UL-listed and CSA-certified

1.3.2 NanoLC AS-2 Autosampler Power Requirements
The NanoLC AS-2 autosampler requires a line voltage between 95-240 VAC and 2 A.

1.3.3 Gas Supply Requirements

Operation of the instrument requires connection to a source of 100 psi (6.9 bar) regulated clean,
dry air or nitrogen. The instrument site should be within 6 m (20 ft) of the air/nitrogen regulator.
When using compressed air, AB SCIEX strongly recommends an air supply having a dew point
of less than 4.5°C (40°F). When using dry nitrogen or compressed air, AB SCIEX strongly
recommends the use of air filtration to 5 ym (for compressed gas supplied at less than 150 psi, a
Wilkerson F18 filter) and regulation to a working pressure of 100 psi (for example, for com-
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pressed gas supplied at less than 150 psi, a Wilkerson R18 regulator or a Wilkerson B18
combination regulator/filter). If hydrocarbons are suspected in the air supply (such as air supplied
from an oil-based compressor), AB SCIEX strongly recommends the regulator be followed with a
coalescing filter suitable for particle removal to 0.01 uym (for example, a Wilkerson M18
coalescing filter).

"« Note: Always follow manufacturer’s specifications in selecting and operating gas
l filters and regulators.

“#  Note: Always follow manufacturer’s specifications for connecting, mounting and
l orienting gas filters and regulators.

« Note: Always perform proper maintenance of traps, filters and coalescing filters
l per manufacturer’s specifications. Liquids collected in filters and coalescing filters
must be drained before the liquid level exceeds the manufacturer’s specifications.

1.3.4 Bench Space Requirement
The NanoLC Ultra system requires clear bench space of at least the following dimensions.

o 14 inches (36 cm) wide x 24 inches (61 cm) deep x 18 inches (46 cm) high (allow
excess space for cables).

With the NanoLC AS-2 autosampler, the height requirement for both systems is 32 inches
(81 cm).

This bench space requirement does not include space for the computer, keyboard, mouse and
monitor.

1.3.5 Environment Requirements

The instrument is designed to operate in an environment with ambient temperatures between
15°C and 30°C (59°F to 86°F) and non-condensing humidity.

NanoLC Ultra® Systems Operator Guide
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Chapter 2.
System Installation

Chapter 2 describes the recommended procedure for unpacking and installing the Eksigent
NanoLC® Ultra system. Topics covered in this chapter include:

¢ NanoLC Ultra Systems Overview (Section 2.1)

e Unpack the NanoLC Ultra System (Section 2.2)

¢ Place the System (Section 2.3)

¢ Install the Software and Instrument Settings (Section 2.4)

e Connect to the Gas Supply (Section 2.5)

e Connect the NanoLC Ultra System to Power (Section 2.6)

e Connect the PC (Section 2.7)

e Configure the NanoLC Ultra System (Section 2.8)

2.1 NanoLC Ultra Systems Overview

1 Note: This guide is written for standard NanoLC Ultra systems. Some sections in the
1 operator guide describe features which may not be included in a specific system.

The NanoLC Ultra systems are designed for HPLC applications that employ direct pumping at
flow rates of several hundred nanoliters per minute. The fully integrated system includes binary
gradient pumps, an additional pump or second binary gradient pump system, a column-switching
valve, an operator guide, and temperature-controlled flow modules and column compartment.
The system is compatible with the AS-1 and AS-2 autosamplers.

e The high flow rate channel is optimized to run from 1 uL/min to 10 uL/min.

e The low flow rate channel is optimized to run from 50 uL/min to 500 nL/min.

e The sample loading channel is optimized to run at 1 uL/min to30 pL/min.

This chapter introduces the hardware and software features of NanoLC Ultra systems.
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System Installation

2.2 Unpack the NanoLC Ultra System

1. Inspect the shipping cartons for damage or evidence of mishandling. If external
damage is evident, notify the carrier before opening the cartons.

Cut the tape and open the flaps on the top of the NanoLC Ultra system shipping box.
Remove the foam from the box.

Grasp the sides of the cardboard cradle and carefully lift the NanoLC Ultra system out
of the box.

A second person may be needed to help lifting the system.
Place the instrument on the floor.
Grasp the sides of the instrument and place the instrument on a lab bench.

Cut and open the accessory kit shipping box.

® N o O

Unpack the computer and monitor and verify that no parts are missing or damaged.

2.3 Placement of the System

Place the NanoLC Ultra system on a lab bench in a location with convenient access to power
and a source of 100 psi (6.9 bar) regulated clean, dry air or nitrogen. The front of the instrument
should be accessible at all times. The top of the instrument should be clear for placement of the
mobile phase bottles; and the sides and back of the instrument should be clear to accommodate
computer cables and fluidic tubing.

2.4 Install the Software and Instrument Settings

Required Materials

o CD with Eksigent control software
e CD with system settings

1. Insert the CD with the control software into the CD drive and install the Eksigent
control software (see software manual for additional information on installation).

2. After installing the software, but before starting it, insert the CD with the system
settings (shipped with the new instrument).

Locate the file named “EkSettings.reg” in the Settings subfolder.

Double-click EkSettings.reg file to install the instrument settings into the registry of
the computer.

NanoLC Ultra® Systems Operator Guide
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System Installation

A dialog appears, asking you if you want to write to the registry (Figure 2-1).

Registry Editor

? y  Are you sure you want to add the infarmation in Ci\Program Files\Eksigent ManoLClsettingsiEkSettings.reg to the
\-/ reqistry?

Figure 2-1 First Registry Dialog
Click Yes.

A second dialog appears, indicating that you have successfully written to the registry
(Figure 2-2).

Registry Editor

i ) Information in C:\Program Files\Eksigent ManolLCsettings'EkSettings.req has been successfully entered intao the
reqgiskry,

Figure 2-2  Second Registry Dialog
Click OK.

The factory settings for your instrument should now be loaded into the registry. You
should still configure the system (Section 2.8) in case the COM port or other settings
need to be adjusted from the factory defaults.
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System Installation

2.5 Connect to the Gas Supply

Operation of the instrument requires connection to a source of 100 psi (6.9 bar) regulated clean,
dry air or nitrogen as described in Section 1.3.3 (Gas Supply Requirements).

I

Air

-
vo [RRITleerloee] [Herieereiers
-

connection

/

Figure 2-3

L 66 |,86 |6

GRADIENT 2 GRADIENT 1 9 LOADING PUMP

2B 1A 1B A

Rear panel—gas connection

Required

Materials

e Clean, dry source of air or nitrogen at 100 psi (6.9 bar)

e In-
used)

e "ainch gas supply line (included)
e Quick-connect adaptor to ¥4 inch supply line (included)

line moisture trap with ¥4 inch end-fittings (recommended if an air compressor is

Connect the supplied gas line to a source of 100 psi (6.9 bar) regulated clean, dry air
or nitrogen using the supplied quick-connect adaptor.

Connect the other end of the gas line to the connection on the back of the NanoLC
Ultra system (see Figure 2-3).

Turn on the gas source to the NanoLC Ultra system.

Test for leaks. Turn off gas supply and repair any leaks that are found.
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System Installation

2.6 Connect the NanoLC Ultra System to Power

Required Materials

e Eksigent combination 24 and 5 VDC power supply (included)

1. Insert the Eksigent power supply’s plug into the connector located on the back of the
instrument and the power supply (Figure 2-4 and Figure 2-5).

Figure 2-4  Eksigent Power Supply—Power Connection

24 /5VDC '

3

GRADIENT 2 ﬁ GRADIENT 1

2B 1A 1B A

, OE

Figure 2-5 Rear Panel—Power Connection

2A

@

2. Plug the line voltage cord into an appropriately grounded line voltage outlet.
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System Installation

3. Turn the Eksigent power supply on using the power switch on the back of the power
supply.
4. Turn the NanoLC Ultra system on using the power switch on the back of the unit.

2.7 Connect the PC

““9  Note: The Eksigent control software must be installed before connecting the
l instrument to the PC.

Required Materials

o Computer, keyboard and mouse
o System USB cable (included)

1. Connect the Type A (Figure 2-6) connector of the USB cable to an available USB port
on the computer.

Figure 2-6 USB Connectors—Type A (Left) and Type B (Right)

2. Connect the Type B (Figure 2-6) connector of the USB cable to the USB port labeled
USB on the rear panel of the NanoLC Ultra system (Figure 2-7).

NanoLC Ultra® Systems Operator Guide
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System Installation

Make sure the connectors are securely connected.

1l |

uss -

Figure 2-7

L]
GRADIENT 2
2A 2B
©
N N

GRADIENT 1

1A 1B

e}

LOADING PUMP

©

Rear Panel—USB Connector
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System Installation

2.8 Configure the NanoLC Ultra System

1. Power up the NanoLC Ultra system.

2. To determine which COM port the system is connected to, go to Control Panel >
System > Hardware (Figure 2-8).

System Restore Avtornati Remate

General Cornputer Marme

Advanced

Device Manager

=572 The Device Manager lists all the hardware devices installed
% on your computer. Uze the Device Manager to change the
properties of any device.

Device Manager

Drrivers

Diiver Signing lets you make sure that installed drivers are
compatible with Windows. ‘Windows Update lets you set up
haw Windows connects to Windows Update for drivers.

’ Drriver Signing ] [ Windows Update

Hardware Profiles

Hardware profiles provide a way for pou to set up and store
different hardware configurations.

[ Hardware Profiles ]

[ 0K H Cancel ]

Figure 2-8  System Properties Dialog—Hardware Tab
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3. Click Device Manager to display the Device Manager dialog (Figure 2-9).
L Device Manager, Q@@

File  Action Yiew Help

& 2 &

=
+- Iy Computer
+-age Disk drives
¥ fé Display adapters
+ i DYDJCD-ROM drives
+-{=% Floppy disk controllers
+ & Floppy disk drives
+- {8 Human Interface Devices
+-{2y IDE ATAJATAP controllers
+|-z» Keyboards
") Mice and cther pointing devices
g Manitars
+- B8 Network adapters
+ ‘a Cther devices
= Ports (COM&LPT)
néyi Communications Port (COM1Y
-~ ECP Printer Port (LPT1)
- Us Serial Port (COM13)
- Us Serial Port (COM14)
5 UsE Serial Port (COM1S)
+ ﬁ Processors ¥

¥
¥

Figure 2-9  Device Manager Dialog
4. Expand the Port (COMS and LPT) in the Device Manager dialog.

The three USB serial ports shown are the COM ports associated with the NanoLC
Ultra system. The number assigned to the serial port will be different from PC to PC.
The first USB serial port is assigned to the NanoLC Ultra instrument. The second and
third serial ports are assigned to RS 232 (A) and RS 232 (B), respectively. It is
recommended that NanoLC AS-2 autosampler be connected to RS 232 (A).

5. Launch the Eksigent control software from your computer’'s Programs menu or from
the icon on the desktop.

A COM Error dialog (Figure 2-10) will appear.
Eksigent - COM Ernror E|

Mo Eksigent device was found on this computer,
Please check wour serial connections and RESET POWER to the device.

| [ Cancel

Figure 2-10 Serial Port Communications Error
6. Click Cancel.

Operator Guide NanoLC Ultra® Systems
April 2013 21 of 145



System Installation

A second window will appear (Figure 2-11).

Eksigent

The program will proceed in DEMO MODE.
All communications ko the device have been disabled.
Check the Instrument Configuration if vou believe there is an errar,

3

Figure 2-11

Running the Software in Demo Mode

7. Click OK to enter the software in DEMO MODE and display the Acquisition window

(Figure 2-12) .

€ © 2008 Eksigent Technologies [DEMO MODE)

Flle Wiew System Analysis Help
ot Connected Da Oh Pa Pb Pc A B channel
Total Flowrate: O nLAmin = 3
n @ & ) @ @ Runtime: 00:00:00 / 00:00:00 Z‘ Gradient
- A0 % B0 % IVl Load 1
LC Method: default
Sample:
Sequence: 00 00 00 00 00 00 00
Filenatme: nLimin psi % Pouwer
260 -
|t 75.545, maL: 228,278 : : Gradient1
TAOA o o S ———  Poipsh
i . . ——  QainLmin)
i R T e ——— Qb nlminy
il : : ——  Profile A (nlimir)
SO —— Profile B (nLimin)
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Figure 2-12 Acquisition Window
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8. Select System > Instrument Configuration from the Eksigent control software’s
Acquisition window to access the Instrument Configuration dialog (Figure 2-13).

'@ Instrument Configuration S

System | Device 170 | Advanced |

System Configuration

Eksigent Device -
COM port | conm ~
Injection Wale | Eisigent Internal -

System shut-down if idle more than |120° | min.

Dizplay Options

|:| Dizplay flow profile setpoint values instead of measured flove values inthe status area.

Export Settings [ 04 ][ Cancel ]

Figure 2-13 Instrument Configuration Dialog—System Tab

The Instrument Configuration dialog is used to indicate which components are
installed. It also sets the communications protocol and configures the system to work
with other connected devices. Several instrument performance parameters are also
set in this window.

9. Make sure that one of the following systems is selected in the Eksigent Device field.
e nanolLC Ultra-1D
e nanoLC Ultra-1D+

e nanoLC Ultra-2D
e nanoLC Ultra-2D+

10. Select the COM port that is connected to the system. (Refer to step 4.)
11. In the Injection Valve field, select Eksigent Internal.

12. The system shut-down check box is an option to turn off the system after it is idle for
the specified time.
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13. If an auxiliary A/D input (such as a UV detector) is connected to the system, select the
voltage range the external device will provide under Input A/D Range. (Figure 2-14).

'@ Instrument Configuration @

Sigral Input Polarity

Fun Trig In active lowy (closed). Contact clozure or lowy level will start flowe profile run.

Park Trig In active love (closed). Contact closure or lowe level will start peak-parking.

Sigrial Output Polarity
Ready Trig Out active lowy . Output held o wwhen the method is ready to begin.
Park Trig Out active low . Output held lovw while peak-parking is in progress.

Gradient Trig Out active lowe. Output held low while gradient is in progress.

Input AT Range Output DS Range
-0 ta+10y () -5 to +8%
O0to 10y C0to sy

[ Ok l’ Cancel ]

Figure 2-14 Instrument Configuration Dialog—Device I/O Tab

14. Click the Advanced tab (Figure 2-15) to set the Flow Stabilization Limits which
specify the degree of flow rate stability that is required before a gradient will begin.
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The recommended setting is 100 nL/min.

'@ Instrument Co nfiguration

S\,fstem] Device |10 Advanced ]

Flowy Stabilization Limits

Stop device if pump povwer remains at 100% for |10 |5,
Stop device if Pc exceeds: (10000 | psi.

Rapid-Inject pressure limit: 10000 | psi.

Device Customization

Stabilize floverate within (100 nL/min prior to beginning method.

[ &l Customization

X

Export Settings

[ ok || cance |

Figure 2-15 Instrument Configuration Dialog—Advanced Tab

15. The Stop device if Pc exceeds field (Figure 2-15) allows for the specification of a

maximum system pressure.

If the column pressure exceeds this limit, the run will be automatically stopped and no
further injections will take place. For most applications a value of 10 000 psi is

recommended.

16. Click OK to go back to the Acquisition window (Figure 2-12).
The Re-start Required dialog will appear. (Figure 2-16)

17. Click OK to automatically end the software.

18.

Re-start Required

These changes reguire the software to be re-started.

| 0K |[ Cancel l

Figure 2-16 Re-start Required Dialog

Launch the Eksigent control software.
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Chapter 3.
System Initialization

Chapter 3 describes procedures used to prepare a system for initial operation or for operation
following an extended period of non-use. Topics covered in this chapter include:

¢ Hardware Components and Functions (Section 3.1)

e Channel Assignment in the Eksigent Control Software (Section 3.2)

e Load the Mobile Phases (Section 3.3)

¢ Verify the Flow Rate (Section 3.4)

o Prepare the NanoLC AS-2 Autosampler (Section 3.5)

e Flush the Autosampler Syringe and Liquid Path (Section 3.6)

e Connect the NanoLC® Ultra System to the Autosampler (Section 3.7)

3.1 Hardware Components and Functions

This section provides a general description of the key components of the NanoLC Ultra systems
and their various functions.

Mobile phase outlets are located on the left side of the temperature-controlled column
compartment in the NanoLC Ultra system (Figure 3-1). Each gradient pump has one mobile
phase outlet which can be connected to the autosampler and a 10-port column-switching valve.
The sample loading pump mobile phase outlet is located at the bottom-left corner of the lower
front bezel (Figure 3-2).
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e

Mobile phase
outlets

Figure 3-1 Mobile phase outlets

load i

[ /f\‘. -
L loading pump

Sample
loading outlet

Figure 3-2  Sample loading outlet
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The 10-port column-switching valve is used to switch between a trap column that is connected to
the valve for rapid sample loading. The valve(s) is/are located in the temperature-controlled
column compartment. Refer to Appendix C for different valve configurations.

3.2 Channel Assignment in the Eksigent Control Software

Table 3-1 shows the channel assignment in the Eksigent control software for the NanoLC Ultra

series system for standard configurations.

Table 3-1 Channel Assignment in the Eksigent Control Software for the NanoLC Ultra
Series System
System Gradient 1 Gradient 2 Loading Pump
Ultra 1D Nano flow N/A N/A
(50 nL/min to 500 nL/min)
Ultra 1D+ | Nano flow N/A Micro flow
(50 nL/min to 500 nL/min) (1 uL/min to 30 pL/min)
Ultra 2D Micro flow Nano flow N/A
(1 pL/min to10 pL/min) (50 nL/min to 500 nL/min)
Ultra 2D+ | Nano flow Nano flow Micro flow
(50 nL/min to 500 nL/min) | (50 nL/min to 500 nL/min) | (1 pL/min to 30 pyL/min)
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3.3 Load the Mobile Phases

The procedure for loading mobile phases will be described for a single binary gradient system for
reverse phase chromatography.

Note: Purging and flushing the pumps are critical operations to get maximum
~“a  performance from a new instrument. Purging rapidly replaces the solvent in the pumps
1 while flushing replaces the solvent in the capillaries connecting the pumps to the
sample injector.

Required Materials

¢ 250 mL mobile phase bottles (PN 300-00057)

e Clean, degassed HPLC-grade mobile phase A (for example, water with 0.1% formic
acid)

e Clean, degassed HPLC-grade mobile phase B (for example, acetonitrile with 0.1%
formic acid)

¢ Mobile phase tubing (PN 801-00062)

o Bottle filters (PN 200-00235)

e Super flangeless nuts (PN 200-00310)

e Super flangeless ferrules (PN 200-00269)

Clean all 250 mL mobile phase bottles with appropriate solvents.
Fill bottle A with mobile phase A and bottle B with mobile phase B.

Connect mobile phase tubing to the mobile phase connections in the back of the
system. (Figure 3-3).
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connections

Figure 3-3  Back Panel—Bottles and Mobile Phase Connections for the
NanoLC Ultra-2D System

4. Insert tubing through the pre-drilled bottles caps.
5. Install the bottle filters at the end of the tubing.
6. Insert the bottle filters in the bottle and place the caps onto the bottles.
7. Place the mobile phase bottles in the rack on top of the system.
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8.

Insert the waste tubing from the pumps to the provided waste bottle. Place the waste

bottle on top of the bench.

9. Select System > Mobile Phases from the main window of the Eksigent control
software to display the Mobile Phases dialog (Figure 3-4).

Mobile Phases 5]

Solvent 1A ]
Binary mixture A Yo
100
Agueous Solution w a

CommentsModifiers for mixture A

0.1% Formic Acid

Sobvent 18 ]

Binary mixture B %
1)
Acetonitrie v 100

Comments/Modifiers for mixture B

0.1% Formic Acid

Channel

ﬂ Gradient
~| 1

More....

Apply ] [ Cancel

Lo JI

Figure 3-4

Mobile Phases Dialog

10. Set the composition for mobile phase A: Enter the correct solvent composition for

Mobile Phase A.

11. Set the composition for mobile phase B: Enter the correct solvent composition for

Mobile Phase B.

12. Click More to display the Purge and Flush settings groups (Figure 3-5).

13. Purge the bubbles from each pump using the following steps:

Solvent 14 }
Binary mixture A %
100
Agueous Solution v 1)

Comments Modifiers for mixture A

0.1% Farmic Acid

Solwert 1B I

Binary mixture B %
1)
Acetonitrile v 100

CommentsModifiers for mixture B

0.1% Formic Acid

Mohile Phase Change
Purge Settings
[“]=side 2 [¥]Side B
gn| purge cycles

] &pply to all channels

Automatlcal\y flush system when mobile phases change.

Automatically purge amplifiers when mobile phases change.

Flush Settings
Total Wolume: | 200 pL
Flush Flowwrate: |10 pLimin

Flush how:

] &prly to sll channels

Create Mesw Fluid

][ Cancel ]

[ I

Apply

Channel

ﬂ Gradient
v 1

Figure 3-5

Mobile Phases Dialog—Advanced Options
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14.

15.

16.

17.

18.

19.
20.

Under Purge Settings, select the pump to purge. Set the number of purge cycles to
20. Check the box Apply to all channels to purge all pumps simultaneously.

Click Purge Now. The pumps will begin to execute purge cycles.

While the pumps are purging, make sure the mobile phases are pulled through the
mobile phase tubing to the pumps.

Locate the waste tubing of the pumps being purged. After about 8 purges, the mobile
phase should be purged through the waste tubing.

Enter 200 for the yL Flush volume and select a flow rate appropriate for the
maximum flow of the channel.

e For high flow channels, select 10 for the yL/min Total Flow rate.
¢ For low flow channels, select 2000 for the nL/min Total Flow rate.

Ensure that the outlets of the pump are disconnected before proceeding. Flushing the
system with a column connected could over-pressure the system and create leaks.

Click Flush Now.
After the flush sequence ends, click OK to close the Mobile Phases window.
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3.4 Verify the Flow Rate

Before operating the system it is suggested that you verify that the flow rate is properly
calibrated. This is done by measuring the time it takes to move a liquid front through a graduated

capillary of known volume.

Required Materials

e Flow calibration assembly (PN 801-00063) for high flow rate channel (includes 20 pL
pipettes)

e Flow calibration assembly (PN 801-00064) for low flow rate channel (includes 5 pL
graduated pipettes)

1. Re-initialize the pressure transducers (refer to Section 4.5).
2. Attach the appropriate flow calibration assembly to the outlet of gradient 1 or 2.

3. Select System > Direct Control from the Eksigent control software Acquisition
window to display the Direct Control dialog (Figure 3-6).

Direct Control
Pump Direct Cortral - Waiting for LC kethod Channel
A B Tatal flowrate:
(%) Conserved Flow (3] 100 ] 5 HL/min i‘ B
() Indlependent Flow (20 5 pLiin - 1
[]Menitar Baseline [ Start l [ Stop ]

“alve Direct Control - Load Position

[ Load Position ] [ Inject Position ]
Column Cven f Heater
Setpaint: |35 "C
Start l [ Stop ]

Cloze

Figure 3-6  Direct Control Dialog—Flow Rate Check
4. Set channel A to 100% and an appropriate flow rate for that channel.

e 5 plL/min for high flow channel
e 500 nL/min for low flow channel

5. Click Start and begin timing.

NanoLC Ultra® Systems Operator Guide
34 of 145 April 2013



System Initialization

e With the high flow calibration assembly, the time it takes for the meniscus or an air
bubble to transit from the black stripe to the end of the capillary should be 4
minutes.

o With the low flow calibration assembly, the time it takes for the meniscus or an air
bubble to transit across two segments of the capillary (2 uL) should be 4 minutes.

Click Stop when the fluid front reaches the end of the pipette.

If the flow rate falls outside of the acceptable range (> £5%), re-calibrate the flow
meters using the procedure found in Section 4.8.

Disconnect the calibration assembly and blow out the liquid inside the pipette using a
pipette bulb or can of compressed air.

Set channel B to 100% and repeat steps 5 and 6 to verify the flow rate for pump B.
Disconnect the calibration assembly.
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3.5 Prepare the NanoLC AS-2 Autosampler

The NanoLC AS-2 autosampler is the standard autosampler installed with the NanoLC Ultra
system. Refer to the autosampler operator guide for a detailed description of its operation.

Required Materials

o Power cord (included)

o RS-232 serial cable (included)
e Clean HPLC-grade water

e Clean HPLC-grade isopropanol

w
i

wr
L L

Figure 3-7  Eksigent NanoLC Ultra with NanoLC AS-2 autosampler

1. Place the NanoLC Ultra system on top of the NanoLC AS-2 autosampler (Figure 3-7).
A second person might be needed to lift the system.

2. Connect the power cable to the back of the autosampler and a grounded line voltage
outlet.

3. Connect one end of the RS-232 serial cable to the serial port labeled
“‘communication” on the back of the autosampler.
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4. Connect the other end to one of the RS 232 (A) COM port at the back of the NanoLC
Ultra system (Figure 3-8).

L 1 [ 1 I |

vo  |efefelel<elef=l<[=] |[e[=i=} .u.,|.|.u.|| GRADIENT 1 100 pal

9 il st

)

GRADIENT 2
2A 2B

LOADING PUMP |

@

Figure 3-8  Back Panel-RS 232 (A) COM Port Connector Location

5. Fill the wash bottle with a 20:80 mixture of isopropanol/water that has been
degassed.

6. Place the wash bottles on the wash station bracket and insert the Teflon tubing.
7. Power up the autosampler on using the power switch on the back of the autosampler.
8. Start the Eksigent control software.
9. Click Run Manager in the Acquisition window to display the Run Manager window
(Figure 3-9).
€ Run Manager E@@
Eile Edit View Devices 3ystem Suitabiity Help
Run Table: ddddefault.ini
Run Autosampler Lc Cther -~
=t O Method Tray | Wial Method Channel Comments Status
1 method tray wial methodd channel Mo Sample.
2 asmethod 1]a0 gradiert 1 Geued.
3 [
4 O
5 O
5 O
7 O
8 [ v
Current Tra? Autozampler Method Defintions Run Seguence
I S i g g . ) i .
i E e
c O Synchronized Multi-Channel
o Device I FlushEguiliorate when Idle
Cammunication
E Errar
E < &
: F ,-;’ {'“ ( A Elapsed Time: 00:00:00
4 ol Queued Time: 01:31:00
Figure 3-9  Run Manager Window
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10. Select Devices > Autosampler Type > Eksigent NanoLC AS-2.

The following message appears (Figure 3-10):

WARNING: no autosampler detected E|

Make sure the autosampler is M, the cables are correctly installed, and the device is in SERLAL mode.
Also make sure the COM port sekting for this device is correct,
If there is no autosampler present, please correct the configuration in the Devices Menu,

uetrv |[ Cancel ]

Figure 3-10 Warning: no autosampler detected Dialog
11. Click Cancel.

12. Select Devices > Autosampler Device Settings to display the Autosampler
Configuration dialog (Figure 3-11).

13. Set the COM port for the autosampler (refer to Section 2.8).

Autosampler Configuration X

Configuration ] Direct Control ] Service Menu ]

'T There was an error initializing the autosampler,
L

System Definition Optional Setting=
Eksigent A5-2

Firmwvare Revizion - PO.22-00 i i
[ Tray Cooling setpaint 4 |°C

Serial Port Ol 2 w [ &ir Segmenrt
Baudrate Headspace Pressure
8800 Rin=e with Yalve in Inject Position |0 pL
Address E1
Left Tray 43-Vialz b Syringe Speed |High
B ity 48-Vialz i Scale Factor |01 v
Meedle Height (mm) | & w

Fraction Collection Mode

Loop Yolume 10 uL
Tubing Yolume |2 4 uL
Syringe Yolume |25 pL

Figure 3-11 Autosampler Configuration Dialog
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An initializing autosampler configuration dialog will appear (Figure 3-12).

B Reading autosampler configuration: COM1 @

(W ]

Reading: Instrument Type

Figure 3-12 Initializing Autosampler Dialog

If the autosampler is successfully connected to the NanoLC Ultra system, the Run
Manager window will show the NanoLC AS-2 state as idle.

14. In the Run Manager window, select Devices > Autosampler Device settings.

15. Click the Direct Control tab (Figure 3-13) and click Exchange in the Plate Position
area.

This will move the vial holders to a more accessible location to place the reagent and

sample vials.
Canfiguration l Service Menu ]
Plate Position Initizl Wazh
’ Haome l [Exchange ] [ Start l ’ Stop ]
Syringe Posttion Meedle Wash
L
[ Home l ’ End ] [Exchange] & .
Syringe Yalve Position Meedle Exhange
[reon] (e | (e
Injection “alve Error Conditions
(s ) (oo ]

Figure 3-13 Autosampler Configuration Dialog—Direct Control Tab

16. Place the reagent and sample files in the autosampler, then click Home.

3.6 Flush the Autosampler Syringe and Liquid Path

1. In the Run Manager window, select Devices > Autosampler Device Settings.
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2.

3.

In the Direct Control tab of the Autosampler Configuration dialog, click Start in the
Initial Wash area.

Repeat step 2 until the syringe is full of liquid with no bubbles.

3.7 Connect the NanoLC Ultra System to the Autosampler

Required Materials

Nut and ferrule for 1/32 inch fitting (PN 910-00085 and 910-00087)

Two pieces of 75 cm, 1/32 inch um outside diameter (OD)/ 50 um ID PEEKsSil tubing
(PN 205-00049)

or

Two meters of 360 um OD/ 50 um inside diameter (ID) fused silica (PN 910-00002)

Capillary cutter (PN 200-00096)
Natural PEEK sleeves (PN 910-00088)
Waste and seal rinse bottle and bracket (PN 300-00000 and 800-000321)

Note This section assumes connection of the NanoLC AS-2 autosampler using the
high flow channel of the NanoLC Ultra instrument. If you are connecting with the low
flow channel through the NanoLC AS-2 autosampler (for example, for direct loading
experiments), use 20 um ID PEEKSil or capillary for the connections to reduce delay
volume. Two pieces of 75 cm, 1/32 inch OD / 20 um ID PEEKSsil (PN 205-00048) are
included. Do not attempt to cut PEEKSsil tubing.

Note: For NanoLC Ultra 1D+ and 2D+ systems, the loading pump channel will be
connected to the autosampler for trap loading experiment.

Place the seal rinse and waste bottle of the NanoLC Ultra system beside the AS-2
autosampler.

Remove the screw that is located at the lower middle of the AS-2 side cover using an
appropriate screw driver.

Secure the seal rinse and waste bottle by using the bottle bracket. Tighten the bracket
to the screw hole located at the lower middle of the AS-2 side cover.

Insert the waste tubing from the pumps to the waste bottle.

Fill the seal rinse bottle with DI water and insert the seal rinse tubing (green) to the
bottle. Make sure the tubing ends are submerged in the DI water.
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10.

11.

Connect 50 um ID PEEKSil tubing to the Gradient 1 outlet of the NanoLC Ultra using
the ferrule, and nut. If using fused silica, cut the fused silica to an appropriate length.
Make sure to use the capillary cutter to ensure a clean cut on the ends.

Connect the other end of the 50 um ID PEEKSsil tubing to the Pump connection on the
injection valve of the AS-2 using the 1/32 inch nuts and ferrules. Make sure the
PEEKSil tubing is fully seated in the valve fitting.

Connect the other piece of 50 ym ID PEEKSil to the Column port of the NanoLC AS-2
injection valve to the 10-port switching valve using one of the plumbing diagrams
shown in Appendix C.

Open the Direct Control dialog (Figure 3-14) by clicking System > Direct Control
from the Eksigent control software’s Acquisition window.

Direct Control
Pump Direct Contral - VWaiting for LC kethod Channel
A B Total flowerate:
Conseryed Flove (3% =0 =0 20 HLmin .
© | i‘ Gradient
) Inclependent Flov (2 20 pLimin - 1
[ ]Manitor Baseline [ Start ] [ Stop ]
Yalve Direct Cortral - Load Position
[ Load Position ] [ Inject Position ]
Column Cwven § Heater
Setpoint: |35 S
Start ] [ Stop ]

Figure 3-14 Direct Control Dialog—Flushing Gradient 1 Autosampler
Connection

Set solvent A and B to 50/50 and Total flow rate to 20 uL/min. (for NanoLC
Ultra-1D+ or 2D+, use 100%A).

Click Start to flush the valve ports and PEEKSil tubing. Flush for 10 minutes.

12. Stop the flow by clicking Stop.
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Chapter 4.
Getting Started

Chapter 4 offers a brief tutorial which should be useful in understanding the normal operation of
the NanoLC Ultra® system. The procedures described in this chapter presume the system has
already been properly installed and initialized as described in chapters 2 and 3. Topics in this
chapter include:

Power Up the System (Section 4.1)

Purge and Flush with New Solvents (Section 4.2)
Equilibrate the System(Section 4.3)

Using the temperature-controlled compartment (Section 4.4)
Create an Autosampler Method (Section 4.5)

Create an LC Method (Section 4.6)

Create the Run Table (Section 4.7)

Start the Run (Section 4.8)

View the Collected Data (Section 4.9)

4.1 Power Up the System

1.

If the system is not already on, turn on the NanoLC Ultra system power switch (on the
rear panel).

The green LED on the front of the instrument should illuminate.

2. If the autosampler is not already on, turn on the power switch on the NanoLC AS-2
autosampler.
3. Turn on the computer, log in to Windows and launch the Eksigent control software by
double-clicking the software icon.
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After initialization, the Acquisition window will be displayed (Figure 4-1).

€ © 2008 Eksigent Technologies CEX
File View System Analysis Help
Waiting for LC Method Qa Qb Pa Pb Pc A B channel
x Total Flowrate: 0.174 pL/min "N N
@ ﬁ . @ é Runtime: 00:00:00 / 00:00:00 Z‘Grad’ent
. AO % B0 % 1
LC Method: pepgrad15Smin_std
Sample:
Sequence: 00 02 00 460220 00 00 Coumn
Filename: €kZ_174617_pep 45 min grad200nLmin WLmiin psi % Power  26.07°C

(7000

t 56.967, mAL: 4460.000
T Move Legend

5000 N

5000

Gradient 1

Pc (psi)

Qa (nL/min)|
Qb (nLfmin)|

4000

30001 é ................
AW B 000 60000006a0000000006000 000000500000 0000006000 090050060000 0004008090000040000060006400 00063006000 E0000060000 00000000000 00000000000

BT P P ........................

0

0 16.67 3333 50 66.67
Minutes

Figure 4-1 Acquisition Window

Note: On multichannel systems, The NanoLC Ultra-1D plus, 2D and 2D plus
instrument have two or three channels of fluid control. They are denoted in this
«we Manual and in the Eksigent control software as gradient 1, 2, and loading pump (refer
1 to Table 3-1 for channel assignment). Throughout the software common windows are
- used to display or control these channels. To select the channel appropriate to that
window (when available) click the Up or Down arrows next to the channel number
display in the upper right of the window.

4.2 Purge and Flush with New Solvents

If solvent has been sitting for more than 2 weeks, the solvent should be replaced with fresh
solvent, then purged and flushed. If the solvent is less than two weeks old, proceed to Section
4.3.

To discard old solvent in the mobile phase bottles, remove the bottle and pour out the old
solvent.

1. Pour new mobile phase into the bottle and insert the mobile phase transfer tubing and
filters in the bottles. Purge the HPLC at least 10 times.

Refer to Section 3.3 for a detailed procedure for purging the system.

2. After the pump is thoroughly purged, flush the system. Select System > Mobile
Phases from the main control window.
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3. Click More and flush the system using 200 pL for Gradient 1 and Gradient 2.

Refer to Section 3.3 for a detailed procedure for flushing the system.

4.3 Equilibrate the System

The Direct Control dialog (Figure 4-2) can be used to equilibrate the system following system
power-up, a change of solvent or change of column. The injection valve can also be toggled
between load and inject positions to flush the injection valve loop and interconnecting ports.

1. Select System > Direct Control from the Acquisition window.

Direct Control

Pump Direct Contral - YWaiting for LC Method

A B Tatal flowrate:
() Conserved Flow (%) a0 =0 300| HLAR
() Independent Flow (Q): 300 nLmin
[IMonitor Baseline [ Start ] [ Stop l

Walve Direct Control - Losd Position

[ Load Position ] [ Inject Position l

Calutmn Oven F Hester
Setpoirt: |25 i

|

Start Stap l

Close

Channel

«| Gradient
~| 2

Figure 4-2

N

Direct Control Dialog—Equilibrating the System

Ensure that Conserved Flow is selected and set both A (%) and B (%) to 50.

This will be the mobile phase composition used for equilibration.

o b~ w

Click Start to start the pumps and begin equilibration.

Set the Total flow rate to 300 nL/min or the appropriate flow rate.

Flush the switching valve (or an injection valve connected directly to the NanoLC

Ultra instrument) by alternately clicking the Load Position and Inject Position

buttons in the Valve Direct Control area.

6. Select Devices > Autosampler Device Settings in the Run Manager window.
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7. Click of the Direct Control tab, then alternately click the Inject and Load buttons in
the Injection Valve area to switch the valve in the NanoLC AS-2 autosampler (Figure

4-3).
Autosampler Configuration
Configuration l Service Menu ]
Flate Position Initial Wazh
[ Home: ] [Exchange ] [ Start l [ Stop l
Syringe Position Meedle Wazh
[ Home: ] [ End ] [Exchangel i w
Syringe Yalve Position Meedle Exhange
(o (i | (e
Injection Yalvwe Etror Conditions
[ Inject ] [ Load ]

Figure 4-3  Autosampler Configuration Dialog

8. Allow the system to equilibrate for approximately 10 minutes.

4.4 Using the Temperature-Controlled Column
Compartment

The 10-port column-switching valve is installed in the temperature-controlled column
compartment (Figure 4-4). The column can be placed in the compartment to regulate the column
temperature up to 40°C.
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Temperature-Controlled
Column Compartment

Bezel knob

Tubing passage

Figure 4-4  Front of the Instrument—Temperature-Controlled Column
Compartment

1. Turn the bezel knobs counter clockwise to take off the top front bezel. Place the bezel
on top of the instrument.

2. Make the capillary or PEEKSsil connections from the NanoLC Ultra instrument to the
NanoLC AS-2 autosampler and column.

3. Flip open the bracket clips and insert the column in the groove (Figure 4-5).

Tubing
passage

Figure 4-5 Column Mounting Bracket

4. When finished, place the clips back to their original position. Place the connecting
capillaries or tubing through the tubing passage.
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«ue, INOte: Make sure all the connecting tubing is properly inserted in the tubing
1 passage before closing the compartment. Failure to do so will damage or
v break the connecting tubing.

5. Place the bezel in front of the compartment to close the compartment. Make sure the
latches are inserted properly to the chassis.

6. Turn the bezel knob clockwise to secure the top bezel to the instrument.
In the Direct Control dialog (Figure 4-6), set the Setpoint temperature. Click Start.

Direct Control
Pump Direct Control - Wiating for LC Method Channel
A B Total flowyrate:
() Conserved Flaw (3% 100 i 5 pL#min i‘ Gradient
O Independernt Flow (G a2 pL#min -1
[ Monitor Baseline [ Start ] [ Stop ]
“alve Direct Control - Load Pozsition
[ Load Position ] [ Inject Position l
Column Oven f Heater
Setpoint: |35 HE
Start ] [ Stop l
Figure 4-6  Direct Control Dialog—Setting Column Compartment
Temperature

8. To disable or stop the temperature control, click Stop.

i

““ Note: Do not operate the oven for an extended period of time without
- 1 closing the compartment.

4.5 Create an Autosampler Method

The parameters used for loading the sample into the valve and for rinsing the autosampler
syringe and sample needle are stored in the autosampler method. This section will review an
autosampler method appropriate for loading a trap with Gradient 1, and running a gradient with
Gradient 2.
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« NoOte: Please read the following section carefully before proceeding to run the system
’/J with the AS-2 autosampler, especially if you have experience with the AS-1
@} autosampler, as there are important changes in vial assignment and the method.

1. Place the sample vial containing the standard test mixture in vial position B1 of the
48-vial tray.

Vial positions A1 to A4 on the left tray are reserved for Reagent 1 to Reagent 4.
2. Click Run Manager in the Acquisition window to open the Run Manager window

'€ Run Manager gﬁng
Elle Edit Mew Devices System Suitabilty Help
Run Tahle: Testini
Seqd Run Altosampler LC Sample Cther -~
4 IF] Method Tray | Vial Method Channel Mame Status
1 uttra 1 microlter pickup aracient 1 1002 Gradiert 1 trap loading Graciert 1 Q...
2 pepgracd_45min_std Gradient 2 Queued
|
« | 0O
s | O
5 | O
(AN
s | O
] 0
an =1 At
Current Tray Autosampler Method Definitions Run Sequence
Trayl A futosampler Methads (&) Sequentil
v O As Avaishle
O Synchronized ulti-Channe!
State: Idle
LC Methads [ FlushEquiliorate when Idle
Walve Postion
Lozd
Tray: 24 °C
Analysis Methods @
Elap=zed Time: 00:00:00
GQueued Time: 01:4406

Figure 4-7 Run Manager Window

3. If you do not see a picture of the 48-vial tray in the Run Manager window, select
Devices > Autosampler Device Settings to set the tray type. You will need to restart
the Run Manager after changing the tray type.

4. If you do not see the columns shown in Figure 4-7, select Edit > Choose Column
and select the appropriate columns for display.
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5. Click Autosampler Methods to display the Autosampler Settings dialog (Figure

4-8).

ll Autosampler Settings g'i'@

Autosampler Procecdure System Configuration
MName | yttra 1 microliter pickup gradient 1 w Eksigent AS-1
1 Walve Injector Load “alve Position Control
@ 2 MeedleWwash a0 ul i Perform needle wash
3 Aspirate 21 ub Reagent-1 Speed: 1 Height: 3 Pick-up Reagert with specified volume. Total
4 Aspirate 1 uL Sample Speed: 1 Height: 2 Pick-up Sample with specified volume. Total :
5 Aspirate 3uL Reagert-1 Speed: 1 Height: 3 Pick-up Reagert with specified volume. Total
6 External Events vait for Gradient 1 Ready vait for Gradient 1 ready to start
7 External Events Start Gradiert 1 Start LC Gradient 1
8 “alve Injector Inject Switch &5 injector valve to Inject position (1-2
9 External Events vyait for Gradient 1 Inject vyait for Gradient 1 injection complete
10 Walve Injector Load Swwitch &5 injector valve to Load position (1-£
11 External Everts Start Gradiert 2 Start Gradiert 2
12 Dispensze 25 uL Vyaste Speed: 5 Height: 0 Dizpenze specified volume from syringe to Wy
13 Meedle Wash a0 ul Perform needle wash
14 END
Stopl
Figure 4-8  Autosampler Settings Dialog

6. Select a method from the drop down method similar to the one above. Highlight the
name of the method, rename it, and click Save to create a new method.

All autosampler methods should contain the following steps in the same order. The
volumes can be modified but the general format should remain the same for a given
method type. In this example, a trap loading autosampler method is indicated:

Table 4-1 Template for Micropickup Injection, Trap Loading Autosampler Method

Step # | Operation Vol. | Parameter Speed | Height | Description

1 Valve Injector Load Place autosampler valve
in load position

2 Needle Wash | 50uL Perform 50uL needle
wash

3 Aspirate 21uL | Reagent - 1 2 3 Aspirate from Reagent 1
vial position

4 Aspirate 1uL | Sample 2 (2-5) Aspirate from Sample
vial- use appropriate
height for sample vial. 1=
closest to bottom, 5= 5
mm from bottom of vial.
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Step # | Operation Vol. | Parameter Speed | Height | Description
5 Aspirate 3uL Reagent - 1 2 3 Aspirate from Reagent 1
vial position
6 External Wait for Wait for Gradient 1 ready
Events Gradient 1 to start (after
Ready equilibrating)
7 External Start Send signal to start
Events Gradient 1 loading method in
Gradient 1
8 Valve Injector Inject Place autosampler valve
in the inject position (1-2)
9 External Wait for Wait for the injection from
Events Gradient 1 Gradient 1 to be
Inject completed
10 Valve Injector Load Place autosampler valve
in the load position (1-10)
11 External Start Send signal to start
Events Gradient 2 gradient method in
Gradient 2
12 Dispense 25uL | Waste 5 0 Dispense aspirated
volume to waste. Total
aspirate and dispense
volumes must be equal.
13 Needle Wash | 50uL Perform 50uL needle
wash
14 End Method end
7. As needed, modify method steps and parameters.

10.
11.

¢ To modify method steps, click the step and change the volume by typing over it.

¢ Modify the operation or parameter by clicking the step and choosing a new value
in the drop-down menu.

8. As needed, add new steps by clicking >> to the left of the line.

9. As needed, delete steps by clicking the X.

. 1 Note: This method is for an autosampler configured with the standard 25 L
- syringe. For an autosampler with a larger syringe, change steps 3 and 5
accordingly.

Click Save next to the name to store the method.

Click OK to close the Autosampler Settings dialog.
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4.6 Create an LC Method—Gradient 1

The conditions used for separating the sample are stored in the LC method. LC methods are

accessed for editing from the Run Manager window.

1. Click LC Methods in the Run Manager window to display the LC Method Settings

dialog (Figure 4-9).

B LC Method Settings
Selected tethod

Name | Gradient 1 trap loading v

Sumimary | Run Conditions | Gradient Profie | Gradient Table |

hethod Idertification

Method ID |99

Column Information
Manufacturer |eksigert
Type |c-16
Serial Mumber | s

Sample Injection Flovw Priofile:

Detection

External Detectar. Auxillary A0 channel available.

particle size | 5 | am
diameter | oo | am

lergth | 4 |em

Standard Duration: 10 min.

X

Delete] [ yiew Audit Trai

ok | [ Cancel |

Figure 4-9  LC Method Settings Dialog—Summary Tab

To create a new method, type a name for the method and click Save.

Optionally, enter any column information appropriate for your experiment. This
information is informational and stored with the LC method file.
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4. Click the Run Conditions tab in the LC Method Settings dialog (Figure 4-10).

B LC Method Settings @

Selected Method

Name | Gradiert 1 rap loading b

Summary  Run Conditions | Gradient Profile | Gradient Table

Pre-Run

Flush column for |04 (minutes using | 100 % intisl floverste conditions.

Sample Injection

() Mone.

@ Standard: Sample valve opens prior to beginning Flowy Profile and remsing apen.

OMetered: Irject nL of sample at | 100 | % initial floverste conditions .
O Rapid:  Inject nL of sample st maximum floveeste, maintsining intial mixture conditions .
Post-Run

|:| Fluzh column for | 0 |minutes using | 100 | % ending flowrate conditions.

(Delete] [ yiew Audi Tral [ ok ][ cencel |

Figure 4-10 LC Method Settings Dialog—Run Conditions Tab

5. Put a check mark in the Pre-Run Flush column check box and specify a time of 0.1
minutes to flush the column using 100% initial flow rate conditions.

6. Select Standard: in the Sample Injection region. This will signal the autosampler to
place the column-switching valve in the inject position for the duration of the Gradient
1 run.

7. Leave the check box for Post-Run Flush column empty.

8. Click the Gradient Table tab to set the gradient parameters.

9. Enter the flow rate, time and percentages of A and B that are appropriate (Figure
4-11).
e For a 2D system with the same mobile phase for Gradient 1 A and B, use 50% A

and 50% B.
Operator Guide NanoLC Ultra® Systems

April 2013

53 of 145



Getting Started

e For a 1D+ and 2D+ system, use 100% A.

B LC Method Settings 3

Selected Method

Hame Gradient 1 trap loading b l Save l[ Print ]

Summar\;l Run Concitions ] Gradiert Profile  Gradient Tahle l

Flaw: hocle
Time {mir) | A % B | Evenrt =
@8 1 0 50 =0 | () Conzerved flow

2 5 50 50 ) Independent flow
£ Profile Editor
i Total flowrate:
° S000 niLsmin
51
7
g
9

10

11

12

13 ﬂ

(Delete] [ view Audit Trai [ ok ][ cencel |

Figure 4-11 LC Method Settings Dialog—Gradient Table Tab
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10. Click the Gradient Profile tab (Figure 4-12).

B LC Method Settings X
Selected Method
Mame |Gradient 1 trap loading w [ Save ] [ Frirt ]
Summary | Run Conditions  Gradient Profile | Gradient Table
100 Flowe hode
o (&) Conserved flow
O Independert flowe
& Prafile Eclitor
70 O " @EI
60 Runtime:
5 min
% 50
Total flowrate:
40 5 HLmin
30
poirit: & 2
20 b’
50 %
10
t=|5 min
0
1] 0.5 1 1.5 2 25 3 35 4 45 E
time (min]
(Detete] [ view fudt Trai [ ok ][ cencel |

Figure 4-12 LC Method Settings Dialog—Gradient Profile Tab

11. The mobile phase composition can also be set by clicking and dragging points on the
graph or by setting the % of A or B in the Profile Editor region.

12. Once the method is complete, click Save to save the analysis method.
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4.7 Create an LC Method—Gradient 2

Click LC Methods in the Run Manager window
To create a new method, type over the name of the method and click Save.

Optionally, enter any column information appropriate for your experiment. This
information is informational and stored with the LC method file.

4. Click the Run Conditions tab in the LC Method Settings dialog to obtain the Run
Conditions tab (Figure 4-13).

B LC Method Settings E

Selected Method

Name | Gradient 2 15 min gradient e l Save ] l Print ]

Summary  Run Congitions | Gradiert Profile | Grasient Table |

Pre-Run

Flush column for | 0| minutes using | 100 |9 initial flovyrate conditions.

Sample Injection
() Mane.
@ Standard: Sample valve opens prior to keginning Flow Profile and remains open,

OMetered: Inject 0 nL of sample st | 100 | % initial flowrste conditions.
O Rapid:  Inject nL of satnple st maximum flowerste, maintsining intial mixtuee conditions .

Post-Run

|:| Flush column for | 0.5 |minutes using | 100 | % ending flowrate conditions.

[Delete] [ iey dudit Trai [ ok || Cconcel |

Figure 4-13 LC Method Settings Dialog—Run Conditions Tab

5. Put a check mark in the Pre-Run Flush column check box and specify a time of 0
minutes to flush the column using 100% of the initial flow rate conditions.

6. Select Standard: in the Sample Injection region. This will signal the 10-port valve to
be placed in the inject position for the duration of the Gradient 2 run.

Leave the check box for Post-Run Flush column empty.
Click the Gradient Table tab to set the gradient parameters (Figure 4-14).
Enter the gradient parameters you wish to run.

e Add new steps by clicking >> (on the left of the table).
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o Delete steps by clicking on the X.
o Set the overall flow rate on the right side.

B LC Method Settings X

Selected Method

Mame Gradient 2 15 min gradient b ’ Save ][ Pririt ]

Summar\;] Run Conditions ] Gradient Profile  Gradient Table I

Flaae Maode
Time (min) | wA %8 | Evert - © Conserved fow
1 o a5 5 _
5 15 &0 40 () Independert flaw
% 17 10 a0 Profile Eclitar
4 22 10 a0 Total flowrate:
@9_5 24 95 5 200 | nLinin
B 35 a5 a2
7
g
9
10
11
12
13 ﬂ

(Delete) | viaw Audit Trai [ ok || cancel |

Figure 4-14 LC Method Settings Dialog—Gradient Table Tab
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10. Select the Gradient Profile tab to display the Gradient Profile dialog (Figure 4-15).

B LC Method Settings (X

Selected Method

Mame Gradient 2 15 min gradient b [ Save ][ Print ]

Summary] Run Conditions ~ Gradient Profile ] Gradient Table l

flod Flow Mode
o0 [, | (%) Conzerved flow
“\.\ Jr W i () Independent flow
&0 o —
\ / |\ I Profile Editar
70 \ { \ I A (BB
B0) P Runtime:
V v 35 min
% a0
A A Total flowrate:
40 200 nLmin
. W
\ i ! paint: e 2
20 \ ’ b
a0 %
10 \
/ é t=[15 min
1]
1] 35 7 10.5 14 17.5 il 245 28 Silps) 33
titne (rmind

(Delete] | iew Audt Trai | ok || conce |

Figure 4-15 LC Method Settings Dialog—Gradient Profile Tab

11. Use the Gradient Profile tab to survey the gradient you created to make sure it is
correct. The mobile phase composition can also be set by clicking and dragging
points on the graph or by setting the % of A or B in the Profile Editor region.

12. Once the method is complete, click Save to save the analysis method. Click OK to
close the dialog.
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4.8 Create the Run Table

The run table ties together an autosampler and one or more LC methods with a sample vial and
tray position. You can also enter descriptive information related to the sample or analysis. This
section will create a run table to run two samples with a trap and elute method.

1. If not already in the Run Manager window, click Run Manager (in the Eksigent control
software’s Acquisition window). (Figure 4-1).

2. Create a new, blank Run Table by selecting Edit > Erase Table (Figure 4-16).

€ Run Manager - @El
Eile Edit View Devices 3ystem Sutability Help
Run Table: trap loading.ini
Sear Run Autosampler LC Sample COther Rad
=
i I:‘ Method Tray ial Method Channe! Mame Status
1 O
2 O
s | 0O
4 O
s | O
5 O
7 0O
8 O
E] O
an [l s
Current Tray Autosampler Method Defintions Run Sequence
Tray1l A Autosampler Methods @ Sequertis|
- O A= Bysilable
O Synchronized Multi-Channe!
State: ldle
LC Methods [[] Flush/Equilborate when ldle
Valve Position:
Load
Tray: 24 °C
Anlysis Methods & [ start
Elapsed Time: 00:00:00
Queued Time: 00:00:00

Figure 4-16 Creating a New Run Table
Select File > Save As and type Trap Loading in the File name field.
Click Save.

In the first line of the Run Table, double-click the Autosampler Method field and
select the autosampler method Ultra 1 microliter pickup Gradient 1.

6. Enter 1 for the Tray and D01 for the Vial location.

Alternatively, enter the vial location by clicking the location of the vial on the picture of
the vial tray in the Run Manager window.

7. Double-click LC Method and select Gradient 1 Trap Loading. Indicate Gradient 1 in
the Channel column.

8. Inline 2, leave the autosampler method, tray and vial location blank. Double-click the
LC Method field and select Gradient 2 15 min gradient. Indicate Gradient 2 in the
Channel column.

9. For each sample you wish to run, duplicate these two lines in succession.
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In Figure 4-17, two sample injections are indicated.

'€ Run Manager, Q@El

Eile Edit Wiew Devices System Suitabilty Help

Runh Table: trap loading.ini

R Autosampler Le Zample Other -
i Niethod Tray ial Method Channel Mame Status
1 ultra 1 microliter pickup aradient 1 100 Gradient 1 trap loading Gradient 1 Gueued..
Gracdient 2 15 min gradient  Gradisrt 2 Gueued..
ultra 1 microlter pickup aradisnt 1 1002 Gracient 1 trap loading Gradient 1 Geued..
Gradient 2 15 min gradient  Gradiert 2 Gueled..

@ = |m e W

a

I0O0O00REREDE

an
Current Tra

E

Autosampler Method Defintions Run Sequence

Trayl A Autosampler Methods © Sequertial
v ) Az mvailable
() Synchronized Mutti-Channg!
State: ldie
LC Methods: [ FlushiEquiiiorate when ldle
Walve Posti
Laad
Tray: 24 °C
. Analysis Methods I% Start
@ Elapsed Time: O0:00:00
Gueved Time: 01:20:12

Figure 4-17 Run Manager Window—Two Samples

10. Check all the lines you wish to run in the Run column.

11. Run the sequence in Sequential mode.

12. Optionally, click Flush/Equilibrate when Idle to start all the pumps if you wish.
If you need to edit the first two lines, un-check Flush/Equilibrate.

13. Now that the run table has been defined (Figure 4-16), save it by selecting File >
Save.

4.9 Start the Run

Samples to be analyzed are selected by placing a check mark in the box to the right of the
appropriate row numbers in the Run Table.

Select Flush/Equilibrate when Idle to initiate the pre-run flush for the first method. With this
option selected, the system will continue to flush at the end of the sequence.

Initiate the sequence of analyses by clicking on Start. After the start button has been pressed, it
will change to a red Stop button that can be used to abort the run at any point during the
analysis.

Once the flow rate has stabilized, the sample injection process will begin. For the Trap loading
run table created in Section 4.8, Gradient 1 will run first, then Gradient 2 will start at the
conclusion of the Gradient 1 run.

While the run is in progress, the Acquisition window can display the specified flow profiles for
solvents A and B as well as their actual flow rates (Qa and Qb). Traces can be added or deleted
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from the display by clicking on System > Appearance in the Acquisition window (Figure 4-18)
and selecting the desired items.

€ © 2008 Eksigent Technologies =1
File View System Analysis Help

Waiting for LC Method Q@ Qb Pa Pb Pc A B channel
@O@D G oo wuww | cradiont
— Al % B0 %

LC Method: pepgrad15min_std

Sample:
Sequence: 00 02 0.0 46022000 0o Column
Filename: ek2_174617_pep 45 min grad200nLmin wL/min rEl % Powsr  26.07°C

t: 58 987, mAU: 4450 000
T MWove Legend

50004 SRR Sass0a0acaanasasasacaaRasEsasacaa fonsns a5y i onssaoasanoRsanoRs e

7000

LR Gradient 1
Pc (psi)

Qa (nL/min)|
Qb (nL/min )|

4000

3000
2000

QOO0 o 850000500000505000050809005060000666650656069048060008060053060060660000ME0060006600006600036600006500000500

0 T
0 16.67 33.33 50 66.67
Minutes

Figure 4-18 Acquisition window—flow profiles

To zoom in on a particular area of the chromatogram, click and drag a box around the area of
interest to enlarge that area of the chromatogram. To zoom back out, right click and select Zoom
Out or Back.

Status information such as %A, %B and Time Remaining are also displayed at the bottom of the
window during the run. Status bars at the top of the screen display the actual flow rate for pump
A (Qa) and pump B (Qb) in nL/min, and pressure, in psi, for pump A (Pa), pump B (Pb) and
column (Pc).

4.10View the Collected Data

Previously collected data files can be re-opened, reviewed and re-processed.

To view the data file collected from the first chromatogram, click File > Open and then select the
data file.

The NanoLC Ultra has an option to collect an external signal (such as a UV detector) through the
A/D input on the 8-pin I/O connector. This data will be stored, along with the flow profile data, in
the data file.

The Eksigent control software also includes a data analysis package and this analysis can be
applied to the collected A/D signal. Refer to the Eksigent Control Software User Guide for
instructions on analyzing data files with the software.
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Chapter 5.

Routine Maintenance

Chapter 5 describes the general procedures used to properly maintain the NanoLC® Ultra
system. Topics included in this chapter include:

¢ Recommended Maintenance (Section 5.1)

e Dispose of Waste (Section 5.2)

e Zero the Pressure Transducers (Section 5.3)
¢ Autotune Flow Controllers (Section 5.4)

e Calibrate the Flow Meters (Section 5.5)

e Check Flow Stability (Section 5.6)

e Clean and Inspect the Instrument (Section 5.7)

1 Note: For NanoLC AS-2 autosampler maintenance, refer to Appendix D.

5.1 Recommended Maintenance

The NanoLC Ultra system is designed and built for long-term, robust use in an active laboratory
environment. To ensure reliable performance, the following procedures should be performed at

the specified interval.

Table 5-1 Recommended Maintenance

Task Frequency Refer To
Changing the Mobile Phase As needed Section 3.2
Zeroing pressure transducers Monthly Section 5.3
Checking flow stability Quarterly Section 5.6
Autotuning flow controllers As needed Section 5.4

Waste disposal As needed Section 5.2
Calibrating flow meters Quarterly Section 5.5
Cleaning and inspecting system Quarterly Section 5.7
Changing internal instrument filters Annually Contact AB SCIEX
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5.2 Disposing of Waste

The user must properly dispose of the contents of any effluent waste in an appropriate chemical
waste container. For typical experiments, waste from the 10-port column-switching valve due to
high flow sample loading will be collected in a waste vial.

The pump purge waste container located on the left side of the NanoLC AS-2 autosampler will
also need to be emptied periodically. Unscrew the thumbscrew holding the clamp around the
waste bottle, remove the bottle from the clamp and unscrew the cap from the bottle. Pour the
contents into an appropriate chemical waste container.

WARNING! Biohazard: Follow appropriate safety procedures and local
requirements when handling or disposing of waste chemicals. See the solvent
manufacturer’s Material Safety Data Sheets (MSDS) for more information.

5.3 Zero the Pressure Transducers

Before zeroing the pressure transducers, it is advisable to open the outlet fittings from the mixing
tees on all channels. This will ensure there is no residual pressure on the outlet of the system.

« Note: Itis very important that the instructions below are followed precisely. Attempting
l to zero the pressure transducers while there is still residual pressure on the system will
lead to inaccurate flow rates.

% Note: For an autosampler configured with the standard 25 pL syringe. For an
l autosampler with a larger syringe, change steps 4 and 6 accordingly.
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1. Select System > Hardware Diagnostics to initiate the pressure transducer zeroing
procedure to display the Hardware Diagnostics dialog (Figure 5-1).

X

Har dware Diagnostics

Recurring Events

Fiow Caliaration |

Auto-Diagnose

[JRe-Intialize Transducers
[Jcheck Flow Stability

[ Start Diagnostics ]

Floww Metering and Contral
| Caliorate Flowmeter Ch1 |

[ Auto Tune Contrallers ]

Usage Information
Tatal Sample Injections:
Tatal Flowmeter Usage
Flowmeter Serial:

Fitter Uzame (mL):

D Remind me to run diagnostic tests once a month.

Calibration Walues

o34 02/06/08
o34 10/30/07
Canceled 010405

O 020405

Pump time response; Mormal

3ea7
023
EK00300-001

16530

Channel

i‘ Gradient
~l1

Gradient 1-Calibrated
G 2063 Qb +0.83 nl/min

canceled

Cloze

Figure 5-1 Hardware Diagnostics Dialog—Re-initialize Transducers
2. Stop the system flow.
3. Loosen the outlet fitting of the mixing tee to release all the residue pressure.
4. In Auto-diagnose, check Re-Initialize Transducers.
5. Click Start Diagnostics.
A dialog will appear (Figure 5-2) warning that the procedure should only be performed
if there is no residual pressure on the system.
Eksigent - Severe Warning: @
any residual pressure in the channels will be treated as zera
wihich will have severe consequences for flow rates and wour data,
Are you sure the channels are ready?
Cancel
Figure 5-2 Residual Pressure Warning
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6. Once the system indicates that it is at ambient pressure, click OK and a status
window will indicate that auto-zeroing is in progress (Figure 5-3).

_

Wailting for pressure sensors to settle

Figure 5-3  Auto-zero Status Window

7. When the auto-zeroing process is complete, exit the Hardware Diagnostics dialog
and return to the Acquisition window.

8. Repeat for all channels (if not conducted simultaneously).

5.4 Autotune Flow Controllers

The flow controller autotune should be run when needed to optimize the performance of the
system.

WARNING! Potential Instrument Damage: Damage can result from
overpressure. Disconnect the capillary/PEEKsil tubing at the mixing tee prior
to performing the auto tune procedure.

1. When the Autotune button is selected in the Hardware Diagnostics dialog, the
system’s response to changes in flow rate is monitored and adjustments are made to
the controllers PID (proportional/integral/ derivative) loop.

2. A dialog warns the user to disconnect any devices which could be damaged by high
pressure (Figure 5-4).

AutoTune Alert

Any devices or columns connected to the pump outlet may be subjected to high pressures.
Please disconnect any devices that could be damaged.

Figure 5-4  Autotune Alert Dialog

The dialog is followed by a status window (Figure 5-5) that alert you that the system is
preparing to Auto-tune and then another window indicating that autotuning is
occurring.
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These adjustments improve the system’s response time and flow rate accuracy.

Step 1 Step 2
Preparing to AutcTune the 'A' flovw controllers... Please wait. The 4" flovy controllers are being tuned. .. Please wait
] ]
Cancel

Figure 5-5  Autotune Status Windows—Pump A

3. Upon completion, close the Hardware Diagnostics dialog and return to the main
screen.

4. Repeat for all channels (if not conducted simultaneously).

Note: The slider below the Auto Tune Controllers button is used to change
= the pump time response. Moving the slider to the right will change the pump
_,’1 to respond faster (under-damped). Moving the slider to the left will change

the pump to respond slower (over-damped).

5.5 Calibrate the Flow Meters

Calibration of the flow meters consists of measuring the velocity of a liquid front in a tube of
known diameter. Selecting “Calibrate Flow meters test” will display a dialog with step-by-step
instructions for performing the test.

Required Materials

e Flow calibration assembly (PN 801-00063) for high flow rate channel (includes 20 pL
pipettes)

¢ Flow calibration assembly (PN 801-00064) for low flow rate channel (includes 5 L
graduated pipettes)

« INote: Make sure the system has been purged, flushed, and the pressure transducers
1 are zeroed before proceeding to flowrate calibration. Failure to do so will result poor
- performance of the system. Refer to Sections 3.3 and 5.3.

Note: If calibrating the low flow channel using the 801-00063 assembly, you can save
9 time by connecting the pipette to the system and prefilling the pipette to approximately
,,1 5 um before the first black line using either Direct Control or the Mobile Phases >
Flush Now feature.
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1.

Select System > Hardware Diagnostics from the Eksigent control software

Acquisition window.

2. Select Calibrate Flowmeter to display a dialog with step-by-step instructions for

3.

4.

performing the test (Figure 5-6).

¥ Flowmeter Calibration @

CAUTIOMN: Flovwmeter calibration requires following the below channel
procedures and entering the requested information accurately. Gradient
Failure to do so may result in malfunction of the instrumert. DO NOT

re-use values from previous calibrations. Proceed deliberately.

Step 1

The following mobile phases are currently selected s active on
thiz system. Pleaze verify. If incorrect, Cancel and make the

appropriste selections in the Method Menu.

Mobile Phase A: Mobile Phase B:
100% Aqueous Solution 100% Acetonitrile
Step 2
0 ulidivision s | Vil caliorate &t 5 plmin.
Step 3
Step 4
Step S

Cancel

Figure 5-6  Flowmeter Calibration Dialog

Verify that mobile phases specified are correct.

If incorrect, click Cancel to close the Flowmeter Calibration dialog. Make the
necessary changes in the Mobile Phases window, repeat step 1 and then click Next.

Attach the flow calibration assembly, with appropriate pipette to either the mixing tee

or after the valve or column.

Select the appropriate pipette size and flow rate for calibrating that channel (refer to

Table 5-2).

e Use 20 pL/division in the pipette size to set the calibration flow rate to 5 yL/min for

the high flow channel.

¢ Use1 yL/division in the pipette size to set the calibration flow rate to 500 nL/min

for the low flow channel.
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Use Table

Click Next to start the flow in pump A.

Enter the appropriate volume requested in step 3 of the Flow Calibration Window
dialog (Figure 5-6). Wait until the liquid front travels to the black line mark on the
pipette and press Start to begin timing.

¢ For the high flow channel, time how long it takes for the liquid front to travel 20 L.
e For the low flow channel, time how long it takes for the liquid front to travel 2 pL.

Press Stop when the fluid front reaches the end of the pipette (or the appropriate
mark) and then click Next. If necessary, disconnect the calibration assembly and dry
out the liquid inside the capillary.

Repeat the measurement to calibrate the pump B flow meter.

Verify that the instructions were followed exactly and that all values entered are
correct and then click Finish.

5-2 to choose the proper calibration pipettes when calibrating the high flow and low

flow channels of the NanoLC Ultra system.

Table 5-2 Calibration Pipette Guide
High Flow Channel | Low Flow Channel | Loading Channel
Calibrated Pipette Size | 20 yL 1 pL/division 20 yL
(5uL total)
Calibration Flow Rate 5 yL/min 500 nL/min 5 yL/min
Calibration Volume 20 uL/side 2 ulL/side 20 uL/side

é | )
[ |

20ul from black line to end of pipette

é [ { ! q i D
L. L

Figure 5-7

ZpLalang two lines on Spl pipette

Flow calibration pipettes
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5.6 Check Flow Stability

The flow stability of the A and B pumps can be determined in a similar fashion to the procedure
used for zeroing pressure transducers (as described in Section 5.3) by selecting the Check Flow
Stability diagnostic test. Two screens will be observed during the running of the test (Figure
5-8). Initially the process requires the controllers to stabilize for 60 seconds. This is then followed
by a 30 second examination of the control.

Step 1 Step 2

Stabilzing Contrallers .- Step 1/2_ Pleass wall about B0 seconds Exarmining Control... Step 202, Pleaze walt about 30 s=cands.

[ ]

Figure 5-8 = Checking flow stability progression
Repeat this for other channels.

5.7 Clean and Inspect the Instrument

1. Visually inspect the system fluidics and electronic connectors on a quarterly basis.
Look for evidence of fluid leaks by checking all fluid connections and look for dried
deposits that may indicate a slow leak.

2. |dentify and correct the source of any leaks if found. If a fluidic connection is broken,
replace the fitting and re-flush the system. Inspect the new connection to ensure that
no leaks are present. Dabbing a laboratory wipe around fluid connections is a good
method to identify slow leaks.
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Chapter 6.
Diagnostics and
Troubleshooting

Chapter 6 describes the built-in diagnostic capabilities of the NanoLC® Ultra system along with
the most common troubleshooting procedures. Topics covered in this chapter include:

e Overview of hardware diagnostics (Section 6.1)

e Calibration values (Section 6.2)

e General troubleshooting guidelines (Section 6.3)

e Troubleshooting checklist (Section 6.4)

e Error messages and system alerts (Section 6.5)

6.1 Overview of Hardware Diagnostics

The NanoLC Ultra system includes a number of diagnostic capabilities designed to maintain
peak system performance. The status bars and the text displayed in the Eksigent control
software Acquisition window provide general diagnostic capability for routine operation. It is a
good practice to keep track of Pc pressure readings for the desired chromatographic method.
Running the Hardware diagnostics is part of routine instrument maintenance and should be
performed in the following schedule:

e Every month: Re-initialize pressure transducers
e Every three months: Autotune the controllers
e Every three months: Calibrate the flow meters

Refer to Sections 5.3 through 5.5 for details on running these diagnostics.

6.2 Calibration Values

The Calibration Values tab of the Hardware Diagnostics dialog summarizes the current k values
of the flow meter, the gain and zero offsets of pressure transducers and the PID parameters for
the pumps. The values should be documented before and after as part of maintaining a good
instrument log and changes should be noted. These values should be very similar from
diagnostic to diagnostic; large changes can indicate a problem.
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6.3 General Troubleshooting Guidelines

When troubleshooting the NanoLC Ultra system, follow these safety practices:

A\

PN

A\

WARNING! Potential Instrument Damage: To avoid damaging electrical parts,
do not disconnect an electrical assembly while power is applied to the system.
Once the power is turned off, wait approximately 30 seconds before
disconnecting an assembly.

WARNING! Biohazard: When replacing tubing or fittings on the NanoLC Ultra
system or the NanoLC AS-2 autosampler, exposure to solvents may occur. It
is therefore recommended that appropriate safety procedures be followed and
personal protective equipment be used, according to the applicable Material
Safety Data Sheets supplied by the solvent vendor.

WARNING! Potential Instrument Damage: There are no user serviceable
components or assemblies inside the NanoLC Ultra system or the NanoLC
AS-2 autosampler. Service of any internal parts or assemblies requires an AB
SCIEX-trained Field Service Employee (FSE).

Caution: Potential Operator Injury: To prevent injury, always observe good laboratory
practices when you handle solvents, change tubing, or operate the system. Know the
physical and chemical properties of the solvents you are using (refer to the Material
Safety Data Sheets for the solvents in use).

The basic steps for NanoLC Ultra system troubleshooting are:

1.

Step back and look at the overall system. Is something obvious causing the problem?
For example, is the instrument unplugged or improperly connected?

Compare current system operation with the way the system operated before the
problem started. Identify conditions (pressures, power settings, flow rates) that are
different than they were when the system was operating normally.

For example, if the output pressure is usually 500 psi with a certain method, is the
system pressure currently in the same range, or drastically higher (possibly caused
by a plug) or lower (possibly caused by a leak)?

Identify in the order listed below the symptom that varies from normal system
operation:
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e System power on and initialization (initialization fails)
e System diagnostics (flow stability, controller tuning)
e Flow rate in each channel (high, low, erratic)
e Output pressure (high, low, erratic)
4. For each isolated symptom, identify a list of possible causes using the
troubleshooting checklist below.

The troubleshooting in Section 6.4 allows you to narrow down the possible causes of
a symptom and find suggested corrective actions.

5. If this process does not correct the problem, contact AB SCIEX Technical Support.
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6.4 Troubleshooting Checklist

Table 6-1

Troubleshooting Checklist

Symptom

Possible Cause

Corrective Action

System Initialization

Power LED on front panel
is not on.

Power supply is not turn on
No power at outlet

Power LED has failed but
system response OK

Turn on the power supply.
Repair electrical outlet.

Contact AB SCIEX Technical
Support for assistance.

Front panel power LED is
on but software fails to
recognize the instrument’s
presence.

Communication error between
computer and an LC system

Verify that the instrument’s
USB cable is securely
connected to the computer’s
USB port (refer to Section 2.7).

Reboot computer and cycle
power on instrument.

Verify that the number
assigned to the USB port is not
greater than 16. If necessary,
re-assign the USB port number
in Control Panel.

Contact AB SCIEX Technical
Support for assistance.

Loud hissing sound from
the instrument

Gas leaks from the gas inlet
fitting

Verify the tubing is connected
properly to the gas fitting.
Tighten the gas inlet fitting.

Contact AB SCIEX Technical
Support for assistance.

Flow Control System

System pressure (Pc)
and/or pump pressures
(Pa & Pb) show pressure
even though the flow is off

Pressure transducers zero
offsets are incorrect

Zero pressure transducers
(refer to Section 5.3).

No liquid out of waste line
when purging

Air trap in the pump
Internal filters are plugged

Leak in the system prior to the
purge valve

Prime and purge the pump
(refer to Section 3.3).

Contact AB SCIEX Technical
Support for assistance.

Check all connections.
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Table 6-1 Troubleshooting

Checklist (Continued)

Symptom

Possible Cause

Corrective Action

Flow Control System (contin

ued)

Pump restrokes
frequently-Pump has
reached end of stroke error
message occurs

Air trapped in the pump

Pump remains on long
enough to prompt a re-stroke

Check valve is leaking

Prime and purge the pump
(refer to Section 3.3).

Check the duration of time
between re-strokes to see if
the pump re-stroke was
appropriate.

Contact AB SCIEX Technical
Support for assistance.

Pump does not restroke at
the end of a run

Pump restroke delay is too
short

Optical sensor is not working
properly

Contact AB SCIEX Technical
Support for assistance.

Contact AB SCIEX Technical
Support for assistance.

Pump flushes out quickly but
does not deliver ~600 L per
stroke.

Leak in instrument

Contact AB SCIEX Technical
Support for assistance.

Purge output drips out slowly

Internal filters are plugged

Contact AB SCIEX Technical
Support for assistance.

Inability to reach desired flow
rate

Internal filters are plugged

Flow rate setpoint too high for
system back pressure

Air pressure too low

Contact local AB SCIEX
Technical Support to replace
internal filters.

Reset flow rate to a lower
level.

Establish correct pressure
(100 psi).

No flow rate with 100%
power indicated. System
pressure (Pc) and pump
pressures (Pa & Pb) are all
low

No gas to system

System not properly primed
and flushed

Connect 100 psi clean, dry
gas to the instrument’s gas
inlet.

Prime and flush system (refer
to Section 3.3).
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Table 6-1 Troubleshooting

Checklist (Continued)

Symptom

Possible Cause

Corrective Action

Flow Control System (contin

ued)

System responds sluggishly
when changing flow rates

Incorrect mobile phase
setting in software

Pump controller is out of tune

Check the Mobile Phases
setting (refer to Section 3.3).

Autotune flow controllers
(refer to Section 5.4)

Flow rate will not initialize at
start of run

Flow rate setpoint too high for
system back pressure

Erratic flow rate due to
bubbles in system

Unable to meet required flow
rate within specified
tolerance

One or both of the Internal
solvent filters may be

plugged

Reset flow rate to a lower
level.

Prime and flush system (refer
to Section 3.3).

Lower flow stabilization limit
in the Instrument
Configuration dialog (refer to
Section 3.3).

Run the flow stability
diagnostic to verify flow
control (refer to Section 5.6).
Autotune flow controllers
(refer to Section 5.4).

Flush system if flow is
unstable (refer to Section
3.3).

If flow is still unstable,
calibrate the flow meters
(refer to Section 5.5).

Contact AB SCIEX Technical
Support for assistance.
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Table 6-1 Troubleshooting Checklist (Continued)

Symptom Possible Cause Corrective Action
Flow Control System (continued)
Flow rate will not stabilize Erratic flow rate due to Prime and flush system (refer
during a run bubbles in system to Section 3.3).
Incorrect mobile phase Check the mobile phases
setting setting (refer to Section 3.3).
Pump controller is out of tune | Autotune flow controllers
(refer to Section 5.4).
Flow temperature is not Contact AB SCIEX Technical
stable Support for assistance.
Inaccurate flow rate with no Incorrect mobile phase Check the Mobile Phases
signs of leakage setting in software setting (refer to Section 3.3).
Incorrect k-values Perform flow meter
calibration (refer to Section
5.5).
System pressure (Pc) is Loose connection after Check all connections for
unusually low but flow rate is | mixing tee leaks.
OK
System pressure (Pc) is low | Incorrect k-values Perform flow meter
and the flow rate is OK but calibration (refer to Section
pump pressures (Pa & Pb) 5.5).
are high
Flow module is plugged Contact AB SCIEX Technical
Support for assistance.
Excess flow noise Trapped gas in the pump Prime the pump (refer to
Section 3.3).
Pump controller is out of tune | Autotune flow controllers
(refer to Section 5.4).
Operator Guide NanoLC Ultra® Systems

April 2013 77 of 145



Diagnostics and Troubleshooting

Table 6-1 Troubleshooting

Checklist (Continued)

Symptom

Possible Cause

Corrective Action

Flow Control System (contin

ued)

Measured flow does not
follow the flow profile

Pump controller is out of tune

Pump time response is set
incorrectly

Autotune flow controllers
(refer to Section 5.4).

Adjust the pump time
response in Hardware
Diagnostics (refer to Section
4.7).

Pa and Pb maximized to <
12000 psi with 100% pump
power.

Incorrect gain setting for
pressure

Incorrect zero setting for
pressure sensors

Inline gas pressure too low

Check the setting in the
Calibration Values tab in
Hardware Diagnostic menu
(2800 for 14 000 psi
transducers, refer to Section
6.3).

Check the setting in Service
menu (should be 500, refer to
Section 6.3).

Check the gas pressure
(~100 psi).

Temperature-Controlled Column Compartment

No air flowing out from the air
deflector

Fan is not working.

Contact AB SCIEX Technical
Support for assistance.

Compartment responds very
slowly when changing
temperature

Fan is not working.

Thermistor is not secured at
the right location

Heater’s PID parameters
were incorrectly set

Heater is not functioning
properly

Contact AB SCIEX Technical
Support for assistance.

Temperature does not rise at
all but the fan is running

Heater does not function

Contact AB SCIEX Technical
Support for assistance.

Faulty temperature reading

Thermistor is not secured at
the right location

Thermistor is not connected

properly

Contact AB SCIEX Technical
Support for assistance.
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Table 6-1

Troubleshooting Checklist (Continued)

Symptom

Possible Cause

Corrective Action

Autosampler

Software does not recognize
NanoLC AS-2 autosampler
when Run Manager is started

Communication error
between computer and
NanoLC AS-2 autosampler

Software may be configured
to use a different COM port

Verify that the RS-232 cable
is securely connected to the
Communications port
autosampler (refer to Section
3.4).

Verify that the software is
configured for autosampler to
connect to the correct COM
port (refer to Section 2.8).

The NanoLC AS-2
autosampler does not trigger
instrument to start a run

Autosampler method does
not trigger the correct channel

Verify the autosampler
method.

Make sure the correct LC
channel is selected in the
method. If the autosampler
method is created correctly
and the autosampler still does
not trigger the LC to start a
run, contact AB SCIEX
Technical Support for
assistance.

Software does not trigger the
NanoLC AS-2 autosampler to
switch valve position

Autosampler method does
not include triggering the
valve

Verify the autosampler
method.
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Table 6-1

Troubleshooting Checklist (Continued)

Symptom

Possible Cause

Corrective Action

Column-switching valve

Valve does not switch
positions

Valve is not configured in the
Eksigent control software

Valve is not connected to the
actuator

Valve is connected to the
wrong channel

Faulty actuator

In the Instrument
Configuration dialog, set
valve as internal (refer to
Section 2.8).

Contact AB SCIEX Technical
Support for assistance.

No flow coming out from the
port

The valve is plumbed
incorrectly

The ports are plugged

Verify the plumbing
configuration and reconnect if
needed (refer to Appendix C).

Manually flush each port with
cleaning solvent using a
syringe. If flushing does not
clean the port, contact AB
SCIEX to replace the valve.

System pressure (Pc) with no
column connected is
unusually high

The ports are plugged

The ends of fused silica
connected to the port might
be crushed or not cut properly

Manually flush each port with
cleaning solvent using a
syringe. If flushing does not
clean the port, contact AB
SCIEX to replace the valve.

Check the ends under a
microscope. Cut the ends if
needed.

Fluid leaking from the valve

Ferrule was not seated
properly in the port

Rotor seal is scratched

Check the tubing connection
and make sure the ferrule is
seated properly.

Contact AB SCIEX Technical
Support for assistance.
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Table 6-1

Troubleshooting Checklist (Continued)

Symptom

Possible Cause

Corrective Action

Inconsistent flow rate

Internal leakage in the valve

Valve tubing connections are
not made correctly (gap/dead
volume between sleeves and
port)

The ports are plugged

Contact AB SCIEX Technical
Support for assistance.

Check tubing connections.
Make sure the cuts at the end
of the capillaries are square.

Manually flush each port with
cleaning solvent using a
syringe, or contact your AB
SCIEX FSE to replace the
valve.

Bubbles in the flow stream

Bubbles trapped in the valve

Valve tubing connections are
not made correctly (gap/dead
volume between sleeves and
port)

Attach a high restrictor at the
port to flush out the trapped
bubbles.

Check tubing connection.

System does not initiate an
injection

System flow is unstable

Flow stabilization is set too
low

Autosampler is configured
with wait for injection but the
LC method is used with no
injection

Purge both pumps and
re-equilibrate system (refer to
Section 3.3).

Set the Flow Stabilization
Limit in the Instrument
Configuration dialog to

> 100 nL/ min (refer to
Section 2.8).

Change the LC method to
with injection or change the
autosampler method without
wait for injection command
(refer to Sections 5.3 and
5.4).
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6.5 Error Messages and System Alerts

System alerts can be displayed by selecting View > System Logs > Alerts. These alerts (Figure
6-1) are reminders of an action that needs to be taken such as to run the diagnostic tests or refill
the reagent storage loops. Clicking Clear Alerts will erase all alerts.

““9  Note: Clicking Clear Alerts does not mean that the recommended alert action has
been completed.

b 01523 P O9e0c 03 Chanrel 1 Hameder It has been aver one month 2mnee e spztem has had A
diagnostic checks performed. E ther tun off this reminder
i the Disgrostics Menu or calibrats the lowmeters

E7 074 P 030302 Channel 1 Reminder It has been oves one month since the spstem has had
dhagnostic checks peiformed. E ther ban off thes reminder
i the Disgnostics Menu or calibratz the fowmeters

23] 011304 P 0803 03 Chanred 1 Rermerder. It has been over one month smce the spitem has had b

Resat Mabile Clear Alert
Phaze Loops g

Figure 6-1 System Alerts Dialog
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Appendix A
Spare Parts and Consumables

Table A1 Consumables—NanoLC Ultra Systems

Part Number Description

200-00301 1/32 inch SS union with short nuts and ferules

200-00319 1/32 inch microtight union (includes fittings)

200-00329 Mobile phase filter

205-00048 20 mm ID /1/32 inch OD x 75 cm PEEKSsil tubing (black)

205-00049 50 mm ID /1/32 inch OD x 75 cm PEEKSsil tubing (natural)

205-00052 20 mm ID /1/32 inch OD x 15 cm PEEKSil tubing (black)

801-00020 Replacement calibration pipettes, 20 uL, for 1-30 uL/min, 10/pkg

801-00063 Flow rate calibration kit with 20 uL calibrated pipettes (10) for 1-30 uL/min
flow rate

801-00064 Flow rate calibration kit with 5 pL calibration pipettes (5) for 50-1000 nL/min
flow rate

801-00065 Accessories kit for NanoLC Ultra systems. Includes mobile phase bottles,
calibration kits, fittings, capillary tubing and cables.

910-00007 Replacement calibration pipettes, 5 uL, for 50-1000 nL/min, 10/pkg

910-00085 1/32 inch nut (long) 10/pkg

910-00086 1/32 inch nut (short) 10/pkg

910-00087 1/32 inch ferrule 10/pkg

910-00088 1/32 inch sleeve for 365 mm OD fused silica capillary 10/pkg

910-00089 1/32 inch microtight fitting 10/pkg

910-00090 1/8 inch Super flangeless nut 10/pkg

910-00091 1/8 inch Super flangeless ferrule 10/pkg
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Table A-2 Replacement Parts—NanoLC Ultra Systems
Part Number | Description
100-00041 Fitting, air supply, 1/4 inch compression
200-00024 0.02 inch ID/1/16 inch OD x 8 inch SS tubing
200-00075 0.02 inch ID/1/16 inch OD x 4 inch SS tubing
200-00076 0.02 inch ID/1/16 inch OD x 5 1/4 inch SS tubing
200-00302 1/16 inch to 1/32 inch reducing adapter SS
200-00303 1/16 inch to 1/32 inch reducing union SS
200-00316 1/32 inch mixing Tee
200-00332 Rotor for 10 000 psi 10-port valve (1/32 inch ports)
200-00333 10 000 psi 10-port valve (1/32 inch ports) (does not include actuator)
205-00038 50 mm ID /1/32 inch OD x 15 cm PEEKSsil tubing (natural)
205-00039 50 mm ID /1/32 inch OD x 20 cm PEEKSil tubing (natural)
205-00040 50 mm ID /1/32 inch OD x 30 cm PEEKSsil tubing (natural)
205-00041 50 mm ID /1/32 inch OD x 50 cm PEEKSil tubing (natural)
205-00042 100 mm ID /1/32 inch OD x 75 cm PEEKSsil tubing (red)
205-00043 100 mm ID /1/32 inch OD x 20 cm PEEKSil tubing (red)
205-00044 100 mm ID /1/32 inch OD x 30 cm PEEKSil tubing (red)
300-00000 Solvent waste/seal wash bottle, 250 mL
300-00007 Internal air line, black, polyethylene, 18 inch
300-00057 Solvent bottle 250 mL
300-00058 Solvent bottle 100 mL
400-00424 Pressure transducer Pa/Pb (14,000 psi)
400-00448 Pressure transducer Pc (14,000 psi)
400-00463 Connector, 10-pin electrical, I/O, green
400-00464 Connector, 8-pin electrical, I/O, green
800-00204 Purge valve
800-00205 Solenoid manifold gradient pump
800-00268 Pump sled gradient complete gradient 1
800-00269 Pump sled loading pump complete
800-00289 Solenoid manifold loading pump
800-00290 Flow module loading pump 1-30 mL/min
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Part Number | Description
800-00294 Flow module gradient 50-500 nL/min
800-00310 EP controller
800-00323 Pump sled gradient complete gradient 2
800-00350 Flow module gradient 1-10 mL/min
800-00360 High pressure filter
801-00066 Check valve rebuild kit
910-00001 Line, air supply, 25 feet, 1/4 inch
Table A-3 Replacement Parts—NanoLC AS-2 Autosampler
Part Number | Description
5016577 Sample needle union, black
200-00334 Rotor seal for 1/32 inch 6-port injection valve (10 000 psi)
200-00335 1/32 inch 6-port injection valve (10 000 psi)
200-00072 Sample needle union, tan
620-00064 Syringe 25 pL
620-00147 Air needle
620-00148 Sample needle 2.4 mL
620-00149 Buffer tubing kit
620-00150 Syringe valve
620-00151 Wash bottle 250 mL
620-00152 Vial rack 12 vials
620-00153 Vial rack 48 vials
910-00081 PEEKSil sample loop, 1 uL
910-00082 PEEKSsil sample loop, 10 uL
910-00083 PEEKSsil sample loop, 20 uL
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Appendix B
External Interface

B.1 Interface Connections

Appendix B describes the external interface to other instrumentation in order to synchronize
sample injection with data collection. The connector pin assignments are described below. The

connectors are located on the rear panel of the NanoLC® Ultra system.

@

PURGE

Figure B-1

GRADIENT 2

2B

@@

o]

1A

GRADIENT 1

1B

Rear Panel—External 1/O Interface
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B.2 Remote Interface

An enlarged drawing of the External Interface Connectors (Figure B-2) shows the 10 lines that
are available for the output and the 8 lines are available for the input. The active state for the
output line (open or close) and input line (TTL high or TTL low) are defined in the Instrument
Configuration dialog (Section 2.8).

The output lines are contact closures that share a common line. The CMN is available on pins
01 and O10. When connecting more than one external device, make sure they can share the
CMN line.

Table B-1 Output Connections

Line Name Description

o1 Out CMN The Out CMN contact is a common for the output interface.

02 Not used For future expansion.

03 Not used For future expansion.

04 Not used For future expansion.

05 Not used For future expansion.

06 VLV out The VLV out contact closes when the valve moves from the Load

position to the Inject position. Its active state is NOT software
configurable.

o7 Run out The RUN out contact is used to trigger an external device at the time
the gradient is started. Its active state is configurable from within the
Eksigent control software. The logic state changes at the beginning of
the gradient (end of injection when using metered injection mode) and
stays in on-state during gradient.

O] PRK out The PRK out contact changes state when the peak parking function is
actuated. Its polarity is configurable from within the Eksigent control
software.

09 RDY out The RDY out contact changes state when the pump is ready to start run

(for example at end of pre-run flush). Its active state is configurable
from within the Eksigent control software.

010 Out CMN The Out CMN contact is a common for the output interface.

01020304 0506 070809010 111213141516 17 18

e
R
Figure B-2  External Interface Connectors —Output connector (left) and Input connector
(right)
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The input lines are TTL input that share a system GND on Pins I5 and 16. The lines are pulled up
to 5V when not connected to an external device. The A/D in is a single-ended input that uses the
same system GND. All inputs need to be less than +24V.

Table B-2 Input Connections

Line | Name Description

11 Not used | For future expansion.

12 Not used For future expansion.

13 PRK'in The PRK in contact allows remote triggering of the peak parking function.
The instrument will remain in the peak parking state until the contact’s state
is changed. Its input polarity is configurable from within the Eksigent control
software.

14 RUN in The RUN in contacts allows remote starting of a method. Its active state is
configurable from within the Eksigent control software. The external trigger
should be a pulse-type and does not need to be held in the trigger state.

15 GND The GND is a system ground connection used in combination with other
input contacts.

16 GND The GND is a system ground connection used in combination with other
input contacts.

17 Not used For future expansion.

18 A/D in The A/D in is a 24-bit A/D input for collecting the signal from an external
detector using the NanoLC Ultra’s data system. The reading can be plotted
in the main acquisition window and saved to a data file. Please refer to
Section 2.8 to change the input range.
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B.3 Connecting to Other Instruments

For other autosamplers, the active state (TTL low =0 V or TTL high = 5 V) can be set for most
I/O connections in the Instrument Configuration dialog. It is important that the ground lead of the
peripheral be connected to the ground connection on the NanoLC Ultra. In addition, use of the
NanoLC AS-2 autosampler provides a number of additional 1/0 signals with additional
programming flexibility.

«. Note: For all of the configurations discussed in this document, it is assumed that all
] of the inputs and outputs are configured as contact closures that are active in the
’ closed state.

B.3.1 Other Autosamplers

The NanoLC Ultra can be integrated with autosamplers from other vendors through the use of
contact closures. A variety of configurations are possible using the inputs and outputs of the
NanoLC Ultra system described above. One suggested configuration is described here.

1. Set up the injection method and sample sequence using the autosampler interface
(front panel or other software).

2. Set up a matching sequence of chromatographic methods in the Run Manager
window of the NanoLC Ultra and make sure that LC Wait for Contact Closure is
checked under the System menu in the Run Manager window.

3. Verify that the analysis time per sample (time between autosampler injections) in the
autosampler method is long enough to allow for the NanoLC Ultra method run time
plus any pre-run flush equilibration for the next run.

4. Connect the inject marker out from the autosampler to the Run Input (pin 14) and
Ground (pin 15) of the NanoLC Ultra system.

5. Start the sequence by starting the Run Manager sequence and then the autosampler.
After the autosampler initiates its own sequence for dispensing sample it will trigger
the NanoLC Ultra system to start its chromatographic run.

The NanoLC Ultra system also provides a Ready Out (pin O9) which can be used as an input to
other autosamplers to synchronize runs and error check operation.

Note: The optimized injection routines that can be utilized with the NanoLC AS-2
autosampler will, in general, not be available with other autosamplers. While the rapid
““4  inject or metered injection routines of the NanoLC Ultra method can be used to
y 1 increase the flow rate during sample loading, one will not be able to switch the sample
loop out of the flow path during the gradient. The may lead to significantly increased
gradient delay times and decreased response times of the system.
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B.3.2 Triggering MS Data Collection

While integrated control of the NanoLC Ultra system using the Xcalibur, Analyst and Hystar
software packages is available, other MS systems will allow synchronization of data collection
through the use of contact closures. The following describes the general configuration for this
synchronization.

1. In the MS software package, choose the option to start data collection with an
external contact closure. This can be applied for a single MS run or to a sequence or
batch of data collection methods. When conducting multiple runs in a sequence table,
please configure the Run Manager of the Eksigent control software with the
corresponding sequence of methods.

2. Set the Run Output configuration to contact closure (box checked) in the NanoLC
Ultra software (menu).

3. Identify the hardware interface for the MS contact closure input. This is typically either
a terminal block mounted on the side of the MS instrument, or a pair of wires in an
interface cable supplied with the MS.

4. To synchronize MS data with the beginning of the gradient (after the injection),
connect the Run Out (pin 07) and the Ground terminals to the MS contact closure. If
one lead of the MS trigger is ground, make sure to connect it to the Ground
connection of the NanoLC Ultra. For most applications, this connection will be made
to the Gradient 2 (low flow gradient) side of the instrument.

As an alternative, you can also choose to synchronize MS data with the beginning of
the injection. To do this, connect the Valve Out (pin O6) and the Ground terminals to
the MS contact closure.

B.3.3 Triggering Peak Parking

Peak parking on the NanoLC Ultra system can be triggered externally using the back panel I/O
connectors. Connect the ground of the triggering contact closure to a Ground terminal on the
back panel and connect the second wire of the contact closure to the Park In terminal (pin 13).
The Park Out terminal (pin O8) can also be used to monitor the state of Peak Parking. The Peak
Parking Toolbox window in the Eksigent control software (View > Toolboxes >PeakPark
Toolbox) is used to configure the peak parking flow rate, flow rate reference (typically “column™),
and provide for hold and lockout times on triggering.

Peak Parking can be configured on ThermoFinnigan MS systems that provide a configurable
contact closure output. This variable contact closure can be configured in the Xcalibur software
to be activated based on selected criteria including ion intensities and ion inclusion lists. A
number of systems may also allow a fixed time or duration contact closure that can be configured
in the MS software to trigger peak parking. These may be useful for well-defined experiments
that will benefit from peak parking at a known time (not MS-dependent signals).
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B.3.4 Ready Out

When using the NanoLC AS-2 autosampler, one can also handshake with other components,
such as a MS detector, using the Ready Out from that device. This will allow the LC queue to
stop if the peripheral is not ready.

To do this, connect the Ready Out from the peripheral to the In 1 (red wire in the 4-wired cable)
and Gnd (orange wire in the 4-wired cable) of the AS-2 I/O cable. Add the following line to the
beginning of the AS-2 method.

‘Wait for Input 1-LOW’

““a  Note: If the Ready Out from the peripheral is a TTL high trigger instead of TTL low or
1 contact closure, change the line to 1-HIGH.

The autosampler method will not proceed beyond the first line until it has received a ready signal.
If you disconnect the peripheral, be sure to remove this line from the autosampler method or to
short In 3 to ground.
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Quick Start Guides

C.1 Introduction

This document describes how to start up and run an installed NanoLC® Ultra system. Basic
instrument operation is described, as well as some common configurations of the NanoLC Ultra
system. It is not intended as a substitute for, but an addition to the training you will receive from
your AB SCIEX Field Service Employee.

1 Note: Use the example methods provided for the NanoLC Ultra system you have.

C.2 Site Requirements

Gas Requirements:
e Air or nitrogen gas, clean and dry, regulated to 100 psi.
e 1/4 inch tubing connection for the gas line.

Power Requirements:

o Please provide surge protector or UPS outlets.

e 100-240V AC, 4 outlets necessary for the NanoLC-Ultra and autosampler, monitor
and PC.

User-Supplied Computer Requirements:
e Windows XP Operating system
Re-writable CD-ROM drive; 1.44 MB floppy disk drive.

2.8 GHz Pentium 4 processor; 512 MB RAM; 40 GB hard disk drive.
1 USB port

Bench Space:

e 14 inch x 24 inch x 14 inch (W x D x H)
e Up to 120 Ibs with autosampler, depending on configuration

New, bottled UV-grade Mobile Phase:

e Water and acetonitrile with 0.1% formic acid are required
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e |PA - 250 mL required

C.3 Starting Up

Follow this procedure to start a NanoLC Ultra system that has been idle or shut off a period of
time.

1. Check gas supplies: ensure the gas is turned on, and set to 100 psi.
2. Check solvent level.

If solvent has been sitting for more than 2 weeks, the solvent should be replaced with
fresh solvent, then purged and flushed. If the solvent is less than two weeks old,
proceed to step 4.

/
/
S~

B

m] Note: Replacing mobile phase is a 2-step process. First purge and then
flush.

To purge the pumps, click System > Mobile Phases.

Mobile Phases
sobvent 14 | satvent 18 |
Charnel
Binary mixture A % Binary mixture B % .
~| Gradient
100 [ 1
Agusous Solution - [ Acetonitrie ~| [100
Comments/Modifiers for mixture A Comments/Modifiers for mixture B
0.1% Formic Acid 0.1% Formic Acidl
-

Figure C-1  Mobile Phases Dialog

Click More to reveal the purging menu.

Satvent 14 Salvent 18

Channel

, All pumps
o] g il Gradient
1
g = S| [ can be
= purged at
Mobie Phase Change t i m e
— E—
[lSide &  [Z]SideB Totel Volume: [200 | pL
2] | purge cyeles Flush Flowrate: [0 Wimin,
Flush Now
[ 8kpiy to &l channels aApp\y 10 3l channels
purge ampl mobile
Automatically flush system when mobile phases change Create New Flid

Figure C-2 Mobile Phases Dialog, Showing Additional Options

Purge all pumps at least 20 times to completely change the mobile phase.
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3. Once new mobile phase is purged, flush the pump. Disconnect the pump outlet to
prevent high pressure in the columns or traps. Flush all capillary flow rate pumps at
65 pL/min for 200 uL, and all nano flow rate pumps at 6500 nL/min for 200 L.

Note: The flush is very important when changing mobile phase composition.
- Make sure to allow the pump to flush fully.

4. Re-initialize pressure transducers often to ensure reproducible gradient formation.
This functions to establish the zero point of the pressure transducers, so make sure
there is no backpressure on the pump outlet before beginning by turning the pump off
and loosening the pump outlet.

To reinitialize the transducers, click System > Hardware Diagnostics.
Check the box and click Start Diagnostics.
Click Yes to run on all channels.
Recurring Events Channel
[C]Remind me to run diagnostic tests ance a month ~ | Gradient
o j 1lha' ien:
Flow Calibration I ] Calitar stion \/'alues]
Auto-Diaunose
[]Renitialize Transducers OK O20E/05 Gradient 1-Calibrated
Dcheck Flow Stability Okt 1043007 Qa: +0 63 Qb £0.83 nLinin
Flow Metering and Control
Canceled 0140403 canceled
O
w Pump time response; Mormal
Usage Information
Total Sample Injections: 3667
Total Flowwmeter Usage 023
Flowmeter Serial EKD0500-001
Fitter Usage (mL) 16530
Figure C-3 Hardware Diagnostics Dialog

5. Reconnect pump outlets, and establish flow to the column and trap:
¢ Click System > Direct Control.
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e Set desired flow rate and click Start.

Channel

Load Position Inject Position

Column Sven f Hester

Setpoirt: 35 “c

Pump Direct Control - VWaiting for LC Method
A B Total flowrate: :
(&) Conzerved Flow [%): 50 B 20 HLimin
(O Independent Flow (G 20 Lsmin

Cloze

i‘ Gradient
-1

Walve Direct Control - Load Position

\

Figure C-4

Direct Control Dialog

Set flowrate and
$A/%B

Click Start
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C.A4 NanoLC Ultra 1D+ System Methods

Ui,

’/‘] Note: Use the example methods provided for the NanoLC Ultra system you have.

C.4.1 Direct-to-Column Injection

Direct to column injection

hv
| ﬁ:ﬁb:>

MS Source

s 20-25 micron 1.D. tubing

Figure C-5 Plumbing Diagram—Direct-to-column Injection for the NanoLC Ultra 1D+
System
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il Autosampler Settings

Autosampler Procedure System Configuration
MName | micropickup 252 gradiert! direct inj v Eksigent A5-1

1 | Walve w Injector Losc Walve Position Cortrol
2 Aspirate 19 UL  Reagert-1 Speed: 1 Height: 2 Pick-up Reagert with specified volume. Total aspirate volume nesds to
3 Aspirate 1u Sample Speed: 1 Height: 2 Pick-up Sample with specified volume. Total aspirste volume needs to k
4 Aspirate S UL Reagent-1 Speed: 1 Height: 2 Pick-up Reagert with specified volume. Total aspirate vollme needs to
4 External Events wWait for Gradient 1 Ready Wait for Gradient 1 reacy to start
B External Events Start Gradient 1 Start LC Gradient 1
T Walve Injector Inject Switch AS injector valve to Inject position (1-2)
§ External Events wait for Gradient 1 Inject Wit for Gradient 1 injection complete
9 “alve Injector Losc Switch AS injector valve to Load position (1-6)

10 Dispense 25 UL Waste Speed: 5 Height: 0 Dizpense specified volume from syringe to Waste

11 Mesdle Wash S0 ul Perform nesdle wash

12 EMD

Figure C-6  Autosampler Method—Direct-to-column Injection for the NanoLC Ultra 1D+
System

ethod Settin ethod Settin
B LC Method Settings [5) Il & LC Method Settings (X
Selected Method Selected Method
Mame | pepiide mis 15 min gradieri|diect inj ~ Mame | pepiide mis 15 min gradient diect inj -
Sunmery Run Condtons | Oradent rofie | Gradert Table Surry | Run Conckions  Gredient rotie | Cradie Table |
Prefin i Flow Marde
[#IFlush column for | 15 | minutes using | 100 |% intisl flowrate condtions ™ @ Conserved flow
] Coindependent flow
] Profie Edfor
s @8
Sample Injection, [ Runtimes
Otens, " w | mn
O Standardt: Sample valve opens prior ta beginning Flow Profile and remsins open. Totat Rowrate:
OMeteret et (el of sanple o 100 | % il fowrate coneions 4 03 | ulmn
OFepit iject L of semple ot maxinum flowrete, mairtaining nfil mixure condiions.
port = 2
v
Post-fun
w %
[Flush ealumn for | 0.5 | minutes using | 100 | % ending flowrate conditions. il B
=15 |mn
L
time (min)
View Audi Tral (o [ coear | [viewaud Tial

B LC Method Settings 5]
Selected Method

Mame. | pepiide mi 15 min gradient diect inj ~

Summary | Run Gondtions | Gradient Profie  Graclert Takle |

Flow Madle
Time(min) | %A %8B | Event o
B K] el 2
o s &0 P O Independert flow
El IREE Y e Profies Ector
4 = 2 ) Total flowrate:
3 03 | Hlin
5
7
9
9
0
T
2
i =

Figure C7 Gradient 1 Method—Direct-to-column Injection for the NanoLC Ultra 1D+
System
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€ Run Manager Elgl

Current Tray
1 —2— 8| A G B AR O T

o ()

Avtosampler

Tray 1 ”~

Device
communication
Erraor

Pause

File Edit Wiew Devices System Suitabilty Help
Run Tahle: direct injection 1Dplus.ini
Seq Run Autosampler LC Sample Other i
|:| Method Tray Vial Methodd Channel Mame (] Status

1 micropickup as2 gradient! direct in 1/B01 peptide mix 13 min gradient direct inj Gradient 1 peptide mix Gieued...

2 micropickup as2 gradient! direct inj 1801 pepticde mix 15 min gradient direct inj Gradient 1 peptice mix Gueued. ..

3 micropickup as2 gradient! direct in 1/B01 peptide mix 13 min gradient direct inj Gradient 1 peptide mix Gieued...

+ | O

5 0

6 | O

7 Ol

8 | O

3 (] v
< >

Method Definitions

Autasampler Methods
LC Methods
Analysis Methods

Run Secquence

@ Seguential
O Az Ayailable
O Synchronized Multi-Channel

[CIFushEquilibrate when Idie

& [ stat |

Elapzed Time: 00:00:00
Gueued Time: 01:45:00

Figure C-8
System

Sequence Setup—Direct-to-column Injection for the NanoLC Ultra 1D+
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C.4.2 Single Trap Loading

Single trap-unidirectional flow

MS Source

Loading pump

mmmm  20-25 micron 1.D. tubing

EEE 50 micron I.D. tubing

Figure C-9 Plumbing Diagram—Single Trap, Unidirectional Flow for the NanoLC Ultra
1D+ System
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Autosampler Settings

=]

System Configuration

v| [zave ]

Eksigent 4351

Spee 1 Height:
Spee 1 Height:
Speed; 1 Height:
Spee:

Walve Posttion Cortral
2 Pick-up Reagent with specified volume . Total aspirate volume ne
2 Pick-up Sample with specified volume. Total aspirste volume nee
2 Pick-up Reagent with specified volume. Total aspirate volume ne

Vit for Loading Pump ready to start

Start Loading Pump

Switch AS injector valve to Inject position (1-2)

Wait for Loading Pump injisction complete

Switch A3 injector valve 1o Load position (1-8)

Start LC Gradient 1

5 Height: 0 Dispense specified volume from syringe to Waste

Perfarm needle wash

Autosampler Procedure
Mame

1 Valve Injector Load
2 Aspirate 19 UL Reagent-1
3 Aspirate 1 uL Sample
4 Aspirate S uL  Resgent-1
5 External Events Wit for Losding Pump Ready
& External Events Start Loading Pump
7 Walve Injector Inject
& External Events Vet for Losding Pumg Inject
9 Valve Injector Load
10 External Events Start Gradient 1
11 Dispenze 25 UL Waste
12 Meedle Wash 30 ul
13 END

Figure C-10
Ultra 1D+ System

B LC Method Settings E\
Selected Method

Name || oading pump trap loading v

Summary Run Condtions | Gradient Profiie | Gradiert Table
PreRun

[¥]Fiush column for [ 0 | mintes using | 100 [% infie fiowrate concitions

Sample njection

Otens.

) Standard: Sample valve opens prior t beginning Flow Profile and remsins open.

O Meteredt njsct L of sample ot [ 100 | % il flowrste condtions.

OFapid Iject L of sample ot maxinum flowrste, mairtaining nfil mixure condions.
Post-fun

[JFush cokumn for 0.5 | minues using | 100 |% ending flowrots condtions

B LC Method Settings

Selected Method

Name [ loading pump rap loading v

Sunmary | Fun Conclons Sradient Profle | ractert Tabl |

B

Flow Mode

@ Conserved flow

Cndependent flow

Profil Edior

Qs @8

Runtime:

5 min

Total flowrate:

s pLinin

port 2
£

15 2z 25 3 35 4 45

time (rin)

View Audi Tral

[oc [ canca |

[ view audi Trai

B LC Method Settings X
Selected Method

Name loacing pump trap oading v

Sunmery| Fun Conalions | rediert rofie GrectentTabe |

Flow Mo
Tmegn | wa %o | men 4
a1 L] 100 [
2 s 100 0 O ndependert flow
El Prafils Edtor
4 Total flowrate:
g 5 | unin
5
7
9
9
0
T
2
] o

View Audit Tral

Figure C-11

Ultra 1D+ System

Autosampler Method—Single Trap, Unidirectional Flow for the NanoLC

Loading Pump Method—Single Trap, Unidirectional Flow for the NanoLC
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B LC Method Settings [5) [ B L Method Settings X]
Selected Method Selected Method
Mame | pepide i 15 in Gradient 1 1DPlus v Name | peptide mix 15 rin Gradent 1 1DPlus v
Summary. R Condlons | Graen rofe | Gradent Tabls Summary | Run Contions Sradert rofe | Gradert T |
Fre-Run I Flow Mode
[#IFlush calumn for |15 | minutes using | 100 |% intil flovwrete condtions. - (@ Conserved flow
o o incspencient flow
~— Profie Edtor
< 0s @8
Samp njection ——
O tere | mn
%
@ Standsrd: Sample valve opens prior o beifming Flow Profie and remsins apen Total flowrate:
OMeteret st [t of sanpl ot [ 100 | % bl fowrate conclions 30 | nkmn
ORepict Inect L of sample st masiou flowrate, meirtaining infal misture condions.
port © 2
-
Post-Run
W |%
[JFiush ot for 05 mintes using | 100 |% ending flowrate condtions 1
t=fis |mn
B O EE
e (rin)
View Audi Tral ok [ cama | [ View udit Trai

B L.C Method Settings E\
Selected Method

Mame peptide s 15 min Gradient 11DPlus ~

Sunmary | R Condions | Gradiert rofie  Gracient Tob |

Tinemin) | %A vy | N

F=E o o 2 (® Conserved i

2 s 0 w O independert flor

3 154 20 80 Profile Editor

| = 2 o0 Total flowrate:

5 300 | Liin

5

7

3

9

0

"

2

B El

Figure C-12 Gradient 1 Method—Single trap, Unidirectional Flow for the NanoLC Ultra
1D+ System

€ Run Manager ]

File Edit View Devices System Suitability Help

Run Table: trap loading 1d+.ini

— Autossmpler LC Sample i
=l
il Methiod Tray “ial Method Channel Flovrate (pLAnIn) Marme
1 micropickup 852 loading pumg trap losding 1801 loading pump trag loading | Losding Pumg
2 peptide mix 15 min gradiert Graciert 1 1Dplus | Gradient 1
3 micropickup &52 loading pumg trap losding 1801 loading pump trag 1oading | Loading Pumg
4 peptice mix 13 min gradiert Gradient 1 10plus | Gradient 1
s | O
3 — v
< ¥
Current Tray Autosampler Method Defintions Run Sequence
1 —2—8-{ g g T R O T
A = % "
— Tray1 A Autosampler Methods ® Sequentisl
B ) v O &z Available
c e () Synchronized Mutti-Channel
Device
) Communication LC Methods [JFlush/Equilibrate when ldie
= Erraor
E
F Analysis Methods l%]
G
- i
H Elapsed Time: 00:00:00

.

Gueusd Time: 01:20:00

Figure C-13 Sequence Setup—Single Trap, Unidirectional Flow for the NanoLC Ultra 1D+
System
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C.4.3 Single Trap Bidirectional Flow

Bidirectional trap and vented column method programming is the same as above trap loading
methods.

Single trap-bidirectional flow

MS Source

Loading pump

|

s 20-25 micron 1.D. tubing

BN 50 micron I.D. tubing

Figure C-14 Plumbing Diagram—Single Trap, Bidirectional Flow for the NanoLC Ultra
1D+ System
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C.4.4 Vented Column

Bidirectional trap and vented column method programming is the same as above trap loading
methods.

Vented column

Grad 1

Loading pump

MS Source

s 20-25 micron |.D. tubing

BN 50 micron |.D. tubing waste

Figure C-15 Plumbing Diagram—Vented Column Injection for the NanoLC Ultra 1D+
System
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C.4.5 Dual Trap
Dual trap

hv

Grad 1 MS Source

s 20-25 micron 1.D. tubing

BN 50 micron I.D. tubing waste

Figure C-16 Plumbing Diagram—Dual Trap Injection for the NanoLC Ultra 1D+ System
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C.5 NanoLC Ultra 2D System Methods

et
e

] Note: Use the example methods provided for the NanoLC Ultra system you have.
S

C.5.1 Direct-to-Column Injection

hv
- | &:I>

MS Source

Direct to column injection

s 20-25 micron 1.D. tubing

Figure C-17 Plumbing Diagram—Direct-to-column Injection for the NanoLC Ultra 2D
System
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=S

Speed.
Speed
Speed:

Speed

System Configuration
- Eksigent AS-2

Walve Position Cortral
1 Height: 2 Pick-up Reagent with specified volume. Total aspirate volume
1 Height 2 Pick-up Sample with specified volume . Total aspirate volume |
1 Height: 2 Pick-up Reagent with specified volume . Total aspirate wolime

wyait for Gradiert 2 reacy to start

Start Gradient 2

Swilch AS injector valve to Inject position (1-2)

vyt for Gradiert 2 injection complete

Sweitch A% injector walve to Load postion (1-6)
5 Height: 0 Dispense specified volume from syrings to Vyaste

Perform needle wash

Autosampler Procecure
MName | micropickup 52 gradient2 direct inj

1 Walve Injector Loz
2 Aspirste 19 UL Reagent-1
3 Aspirate 1ul Sample
4 Aspirate S uL  Reagent-1
5 External Events walt for Gradient 2 Reacty
B External Everts Start Gradient 2
7 alve Injector Inject
3 External Events WWalt for Gradient 2 Inject
9 Walve Injector Loz
10 Dispense 25 UL Waste
11 MNeedle VWash 50 uL
12 END

Figure C-18
System

B LC Method Settings
Selected Method

Name | pepide mix 15 min gradient v

Summary Run Condtions | Gradient Prafie | Gradient Takle |

Fre-Run

[¥]Flush column for | 15 |minutes using | 100 |3 initial flowrate: coneftions

Sample Injection

O hone

(O Standard: Sampls valvs opens prir o beginning Flow Profils and remains open

@ Meteredt Inject riLof samgls ot [ 100 | % intial flowrats condtions

ORapic:  Inject L of sample at maxinum flowsrate, maintaining intial mixture concitions.
Fost.fun

[]Flush column for |05 | minutes using | 100 | % ending flowrate: concitions.

®

Autosampler Method—Direct-to-column Injection for the NanoLC Ultra 2D

[ LC Method Settings
Selected Methad

Name | pepide mis 15 min gradiznt

Summary | Run Condtions ~ Gradiert Prafile | Gradiert Table |

1

Flow Mode
@ Conserved flow
) independert flow

]

™~

Frofie Ecitor

Os @8
Runtime:
20

min

Total flowrate:
03 | plimin

2

point:
v

8 10 1z 14 1

time (min)

View At Trail

View Audi Tral

[ LC Method Settings

Selected ethod
Mame: | pepiide mi 15 min gradient v
Summary | Run Condtions | Gradient Profil  Graciert Tabie |
Flow hiacie
Tmegn | %A %o | Een 4]
1 o e 2 ] | ©censeran
3 pe © w O Independent flow
3| 4sa » a0 Profile Exitor
5 | = EY &0 Total flowrate:
5 03 | uhin
6
T
8
3
10
i
1z
13| |

View fudit Trai

5]

Figure C-19
System

Gradient 2 Method—Direct-to-column Injection for the NanoLC Ultra 2D
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€ Run Manager

File Edit Wew Devices System Suitability Help

Run Tahle: direct injection.ini

@

Walwe Position:
Load
Tray: 28 °C

Pause

Seq# Run Autosampler LC Sample Other 5
D Method Tray Wisl Methodd Channel Mame D Status
1 micropickup as2 gradient2 direct 140 peptide mix 15 min gradient Gradient 2 peptice mix Gueved. .. 1
2 micropickup as2 gradient2 direct 1801 peptide mix 15 min gracient Gradient 2 pepticde mix Queued. .
3 micropickup as2 gradient2 direct 180 peptide mix 15 min gradient Gradient 2 pepticde mix Queued. .
« | O
s | O
5 |
7| 0O
8 | O
s | O
10 O v
Current Tray Autossmpler Method Defintions Run Sequence
eyl @ (®) Sequertial
= () Az Avaiable
— O Synchronized huti-Channel
State: ldle:

LC Methods
Analysis Methods

[ FlushiEquilirate when ldie

& [ star |

Elzap=ed Time: 00:00:00
Gueved Time: 01:20:00

Figure C-20 Sequence Setup—Direct-to-column Injection for the NanoLC Ultra 2D

System
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C.5.2 Single Trap

Single trap-unidirectional flow hy

MS Source

20-25 micron 1.D. tubing

waste

— i ;
50 micron LD. tubing Load Trap 1: Valve 1 = Inject,

Gradient trap 1/Col 1: Valve 1 = Load,

Figure C-21 Plumbing Diagram—Single Trap, Unidirectional Flow for the NanoLC Ultra
2D System
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il Autosampler Settings

Autosampler Procedure System Configuration
Name v Eksigent £5-2 it

1 Valve Injector Losc “alve Position Contral -
2 Aspirate 19 uL  Reagernt-1 Speed: 1 Height: 2 Pick-up Reagent with specified volume. Total aspirate volu
3 Aspirate 1 ul Sample Speed: 1 Height: 2 Pick-up Sample with specified volume. Total aspirate volur
4 Aspirate 5 uL  Reagert-1 Speed: 1 Height: 2 Pick-up Reagent with specified volume. Total aspirate volu
5 External Events wyait for Gradient 1 Ready Wait for Gradient 1 ready to start
B External Events Start Gradient 1 Start LC Gradient 1
T Valve Injector Inject Switch AS injector valve to Inject position (1-2)
§ External Ewvents wyzit for Gradient 1 Inject Wait for Gradient 1 injection complete
9 Valve Injector Load Switch AS injector valve to Load position (1-6)

10 External Events Start Gradient 2 Start Gradient 2

11 Dispense 25 uL  wWaste Speed: 5 Height: 0 Dizpense specified volume from syringe to Waste

12 Meedle vash a0 ul Perform needle wash

13 EMD -

Figure C-22 Autosampler Method—Single Trap, Unidirectional Flow for the NanoLC
Ultra 2D System
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B LC Method Settings 3
Selected Method

Name | Gradient 1 trap loading v

Summary Run Condtions | Gradient Frofiee | Gradient Table |

Fre-Run

Flush column for | 0 |minutes using | 100 |% infisl floswrate concitions.

Sample njzction
O Mone.
() Standdard: Sampie valve opens prior to kegining Flow Profil and remains open
O Meterect nject
ORapid:  Inject

nlof sample & [ 100 | % intial flowrate condiions.
L of sample at maximum flawrate, maintaining intial mixture contions.

Post-Run

[CIFuush colmn for | 0.5 minvtes using | 100 | % ending flowrate coneltions.

B LC Method Settings

Selecled Methad
Name | Gradiert 1 tap loading v
Summary | Run Condtions ~ Gradiert Prafiie | Gradiert Table |
7
05 1 15 2 25 3 35 435

time (min)

Flow Morde

(& Conserved flows
QO Indiependert flow
Prafie Edtor

O @8
Runtime:
5 win
Total flowrate:
5 uLinin
pornt: 1 2
v
Y
t=[s min

View Audit Trail

View Audi Trail

LC Method Settings 3

Selected Method

Name | Gradisrt 1 trap loading ~

Summary | Run Condtons | Gradient Profile  Gracient Tabie: |

Tmegmn) | %A %B | Evem o] | e
L) 0 50 o () Conserved flow

2 5 50 50 O Independert flow
g Profie Editor
4 Total flowr ate:
5 B LLimin
B
T
L
9

10

"

12

13

Wiew fudit Trail

Figure C-23 Gradient 1 Method—Single Trap, Unidirectional Flow for the NanoLC Ultra

2D System
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[ LC Method Settings

Selected Method

Name [ papiice mix 15 min Gradiert 2

Summary Fun Condtions | Gractert Frofie | Gractrt Table

Fre-Run

Flush column for |15 | minutes using | 100 |9 intial lovwrate condtions.

Sample Injecfion
O hone
(&) Standard: Sample valve opens prior to beginning Flow Profile and remains open.
O Meterect Inject

nl of sample. st % initial flowrate condiions.
O Rapict Inject

L ot sample at maximum flawrate, maintsining intisl mixture condtions.

PostRun

s cotun for (05 |minutes using [ 100 % sning flwrate conciions.

% LC Methad Settings

tmt P stbuxd

HaMe | parvicie e 15 win G it 2

8 [ s |[ P |

Sumrary | FunCondions  Gradsent Prosbe | cendient Tatie |

Fiorw Mocks
(&) Coreerved dow
(incpandart tirw

Bentin Efer

e * 2
v
TR

=45 mn

[ =T Ev——l [ or [ coma |

C

thad Settings
Seicted Metbod

N | copvide mix 16 min Gradierd 2

Summary | Fun Conticns | Gradert Protts  Gradent Tabie |

*
*
#*
@

|__Een

IR

Tistal fliwat e
03 inin

=]

Figure C-24 Gradient 2 Method—Single Trap, Unidirectional Flow for the NanoLC Ultra

2D System
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€ Run Manager

File Edit Wiew Devices System Suitability Help

Run Tahle: single trap loading.ini

@

“Walve Position:
Load
Tray: 25 °C

Pause

Run Autosampler Sample Other -~
Seq # =
|:| Method Tray il Channel Marme [[¥] Status =
1 micropickup as2 gradient! trap loading 1801 Gradient 1 trap loading Graclient 1 peptice mix Gueued..
2 peptice mix 15 min Gradient 2 Gradient 2 peptice mix Gueued..
3 micropickup as2 gradient! trap loading 1801 Gradient 1 trap loading Graclient 1 peptice mix Gueued..
4 peptice mix 15 min Gradient 2 Gradient 2 peptice mix Gueued
5 Cl
6 | O
T Cl
8 | O
9 O
10 O b
Currert Tray Autosampler Method Defintions: Run Sequence
Tray1 A (%) Secuential
v (O s dwvailable
- O Synchronized Multi-Channel
State: ldle

LC Methods
Analysis Methods

[CIFlushEquilibrate when Ide

& [start |

Elapsed Time: 00:00:00
Queued Time: 01:20:00

Figure C-25 Sequence Setup—Single Trap, Unidirectional Flow for the NanoLC Ultra 2D

System
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C.5.3 Single Trap Bidirectional Flow

Bidirectional trap loading and vented column methods are the same as the above trap loading

method.
hv

MS Source

Single trap-bidirectional flow

20-25 micron L.D. tubing

Load Trap 1: Valve 1 = Inject,
Gradient trap 1/Col 1: Valve 1 = Load,

EEEES 50 micron I.D. tubing

Figure C-26 Plumbing Diagram—Single Trap, Bidirectional Flow for the NanoLC Ultra 2D
System
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C.5.4 Vented Column

Bidirectional trap loading and vented column methods are the same as the above trap loading
method.

Vented column

MS Source

20-25 micron 1.D. tubing

— i D. tubi waste
50 micron 1.D. tubing Load Trap 1: Valve 1 = Inject,

Gradient trap 1/Col 1: Valve 1 = Load,

Figure C-27 Plumbing Diagram—Vented Column Injection for the NanoLC Ultra 2D
System
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C.5.5 Dual Trap

Dual trap
=0 hv
/ N £:>
. ’ g \ MS Source
" .90\

el w.

& v
Y

20-25 micron 1.D. tubing

BN 50 micron I.D. tubing waste

Figure C-28 Plumbing Diagram—Dual Trap Injection for the NanoLC Ultra 2D System

NanoLC Ultra® Systems

Operator Guide
116 of 145

April 2013



Quick Start Guides

C.5.6 Dual Column

Dual Column
C—comr— hv
<=)
. ’ g \ MS Source
v A |
© ©
& \Y
' S /9 ./
4h-
::cmmi_j:

20-25 micron 1.D. tubing

BN 50 micron I.D. tubing waste

Figure C-29 Plumbing Diagram—Dual Column Injection for the NanoLC Ultra 2D System
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C.6 NanoLC Ultra 2D+ System Methods

1 Note: Use the example methods provided for the NanoLC Ultra system you have.

C.6.1 Direct-to-Column Injection

hv
- | $ZI>

MS Source

Direct to column injection

20-25 micron 1.D. tubing

Figure C-31 Plumbing Diagram—Direct-to-column Injection for the NanoLC Ultra 2D+
System

““9  Note: Depending on your configuration, direct injection can be done with gradient 1 or
" ] gradient 2.
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l Autosampler Settings

Autosampler Procedure Systemn Configuration
Name | micropickup as2 gradient! direct inj w Eksigent A5-1

1 | Walve R'd Injector Logd “Walve Position Cortrol
2 Asgpirate 19 uL  Reagent-1 Speed: 1 Height: 2 Pick-up Reagent with specified volume. Total aspirste volume needs to
3 Aspirate 1 ul  Sample Speed: 1 Height: 2 Pick-up Sample with specified volume. Total sspirste volume needs to k
4 Aspirate 5 uL Resgent-1 Speed: 1 Height: 2 Pick-up Reagent with specified volume. Total sspirste volume needs to
5 External Events Wait for Gradient 1 Ready Wait for Gradient 1 ready to start
6 External Everts Start Gradient 1 Start LC Gradient 1
T Valve Injectar Inject Swwitch AS injector valve to Inject position (1-2)
§ External Events Wit for Gradient 1 Inject Wait for Gradient 1 injection complete
9 Yalve Injector Lozd Switch AS injector valve to Load position (1-6)

10 Dispensze 25 UL Waste Speed: S Height: 0 Digpense specified volume from syringe to Waste

11 MeedeWash S0 ul Perform needle wash

12 EmMD

Figure C-32 Autosampler Method—Direct-to-column Injection for the NanoLC Ultra 2D+
System

[ LC Method Settings [X) [ B L Method Settings 3]
Selected Method Selected Method
Name | pepiide mix 15 min Gradient 1 1DPlus v Name | pepiide mix 15 min Gradient 1 1DPlus v
Sunmary Fun Gonditons | oradent Frofie | radert Tabl Summry | R Contions cradertrofe | Gradert o |
Pre-Run I Flow Mode
[FIFlush column for [ 15 | minutes using [ 100 |% irftl flaverete conditons. ™ O s
P~ C inpendent fiow
= Profle Edtor
~u 04 ®8
Sanple ecton runtime:
Otere o | mn
%
@) Standerd: Sample valve opens pior to begiing Flow Profil and remains open. Totalfiowrate:
Ot st - ot o ot | 100 | % il fowrae contiors 4 30| ninin
ORspiet rject L of sanple ot maximum flowrete, meirtiring el ixture condtons.
port: & 3
Postfun
40 %
[JFush cobumn for (0.5 | minues using | 100 % ending flowrste condtions .
=[5 |mn
2 4 5 & 0 1z ™ 5 15 2
time (miny
View i Tral [0 [ cenea | [[viewAudt Teal

Selected Method

Mame peptice mis 15 min Gradient 11DPlus ~

Sunmery| A Conlions | Grediert rofie. GracentTabe |

Tie(nn) | %A [
S o » > —| ©canservea
2 5 P w0 O Indegendent flary
3| asa B an Profie Edtor
4 E E a Total flowr ate:
s 300 | numin
5
7
s
s
0]
1
12
13| =l

Figure C-33 Gradient 1 Method—Direct-to-column Injection for the NanoLC Ultra 2D+
System
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File Edit View Devices System Suitability Help

Run Tahle: direct injection 1Dplus.ini

— Run Autosampler LC Sample Other i
|:| Method Tray Vial Method Channel Mame o Status
1 micropickup as2 gradient! direct inj 1B peptide mix 15 min gradient direct inj Gradient 1| pepticle mix Gueved...
2 micropickup as2 gradient? direct inj 1/B01 peptide mix 135 min gradient dirsct inj Gradient 1/ peptide mix Queued...
3 micropickup as2 gradient! direct inj 1B peptide mix 15 min gradient direct inj Gradient 1| pepticle mix Gueved...
4 ]
5 Ol
6 | O
7 Ol
8 | O
El ] w
< >
Current Tray Avtosampler Method Definitions Run Secquence
1 — 2§ | e Geepas g R e R
4 "], Tray1 A @) secuertial
B O 3 v O Az Available
c i O Synchronized Multi-Channel

Digvice

Communication LC Methods [ ] FlushEquilinrate wwhen Idie
= Erraor
- A Analysis Methods I@

( ol e
S G CECE {h('\ffe Eleprsed Time: 000000
8 8 = i

- j Queved Time: 01: 4500

Figure C-34 Sequence Setup—Direct-to-column Injection for the NanoLC Ultra 2D+
System
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C.6.2 Single Trap Loading

Single trap-unidirectional flow

e\ ﬁm

MS Source

Loading pump

]

20-25 micron 1.D. tubing

EEEE 50 micron I.D. tubing

Figure C-35 Plumbing Diagram—Single Trap, Unidirectional Flow for the NanoLC Ultra
2D+ System
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B Autosampler Settings

Autosampler Procedure Syatemn Configuration
Mame 3 Eksigent A5-1

1 “Walve Injector Load Walve Position Cortral
2 Aspirste 19 uL  Reagent-1 Speed: 1 Height: 2 Pick-up Reagent with specified volume. Totsl sspirate volume ne
3 Aspirste 1 uL Ssmple Speed: 1 Height: 2 Pick-up Sample with specified volume. Total aspirste volume nee
4 Aszpirste 5 uL  Reagent-1 Speed: 1 Height: 2 Pick-up Reagent with specified volume. Totsl aspirate volume ne
5 External Everts Wiait for Losding Pump Ready Wit for Loading Pump ready to start
B External Everts Start Loading Pumg Start Loading Pump
7 Walve Injector Inject Syitch A% injector valve to Inject postion (1-2)
& External Everts Wigit for Losding Pump Inject Wit for Loading Pump injection complete
9 “Walve Injector Load Switch AS injector valve to Load position (1-6)

10 External Everts Start Gradient 1 Start LC Gradient 1

11 Dispense 25 UL Waste Speed: 5 Height: 0 Dispense specified volume from syringe to Waste

12 Needle Wash S0 ul Perform needle wash

13 EMD

Figure C-36 Autosampler Method—Single Trap, Unidirectional Flow for the NanoLC

Ultra 2D+ System

B LC Method Settings
Selected Method

[X)

B LC Method Settings
Selected Method

3]

Name | oading pump trap loading v Name [1ozcing pump rap loading v

Summary. RunCoralions | Grater rofe | Gradent Tabls Sunmary| Run Conclions  rodert Profe | oradert Tabe |

Pre-fun Flaw Made
[FAFlush cokumn for [ 8 |mindes using [ 180 |% il flowrete condons. @ Conserved low
O iclpendent flow
Profie Edtor
Os @8
Senple hject
ampie necton runtime:
Otere s mn
%
) Standarc: Sampe valve opens pior to begiing Flow Frofils and remains cpen. Totalflowrate:
OMeterei niect L of sample et | 100 | % ntiel flowrste conditions 4 s | ulin
ORepit Inect L of sanple ot maximum flowale, meintining nfial ik condiions.
port & 2
Poatfun
)
[JFiush eokumn for (0.5 | minues using | 100 | % ending flowrste condtions 1
=5 |mn
55 1 1S 23 35 @ is
time (min)

(o [ ]| |00 [
B LC Method Settings E5]

Selected Method

Mame (loading pump trap loading v

Sunnary| Run Condiions | Gradent profle. Gracent Tabe |

Tro ) | %A . —— A
EI=IK 100 o ® Conservect
A s 10 0 O lpencet faw
g Protile Editor
4 Total flowrate:
E 5 pLimin
.
7
5
5
10|
0
B
B =

View fudit Tral

Figure C-37

Loading Pump Method—Single Trap, Unidirectional Flow for the NanoLC
Ultra 2D+ System
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B LC Method Settings
Selected Method

Summary Run Condtions

Fre-fun
[#IFlush calumn for [15

Sample njection

O tere

O Meterest nject
OFepi Iject

Post-Run

Name | peptids mis 15 min Gradient 11DPlus v

10000

Graddert Profie | Graclent Table

minutes using | 100 |% iniil flowrate conditions

@ Standsrd: Sample valve opens prior o beifming Flow Profie and remsins apen

riLof sample ot | 100 | 9 initisl flowrste concitions.

i of sample at maximu flowrate, meintaining intial mixture condtions.

[JFiush ot for 05 mintes using | 100 |% ending flowrate condtions

[X) [l & Lc Method Settings

Selected Method

Name | paptide i 15 min Gradient 110 Plus v

Sunmary| Run Conclions  Grodert Profe | oradert Tabe |
0

-

™~

Oa

2

300

0 0 12 14 18 18 2

time grin)

Flov Mode
@ Canserved flow
Cincependert fiow
Profie Ecitor

Runtime:

Total flowrate:

poirt: A
-

X

[o]:]
min

nLimin

View Audi Tral

[ w

J [ camca |

[ View udit Trai

Cancel

Selected Method

Mame peptide s 15 min Gradient 11DPlus ~

Sunmary | R Condions | Gradiert rofie  Gracient Tob |

Flow Hode
Tinemin) | %A %5 | Eem |
F=E o o 2 C| (® Conserved i
2 s 0 w O Independent flovr
3 154 20 80 Profile Editor
| = 2 o0 Total flowrate:

300

rLimin

View budi Tral

Figure C-38

€ Run Manager El&l

File Edit View Devices

2D+ System

System Suitabilty  Help

Run Tahle: frap loading 1d+.ini

"

Pause

- Autossmpler LC Sample i
e
g Methiod Tray “ial Method Channel Flovyrate (pLAning Marme
1 micropickup &s2 loading pump trap losding 1801 loading pump trap loading | Loading Pump
2 peptice mix 13 min gradiert Gradient 1 10plus | Gradient 1
3 micropickup &s2 loading pump trap losding 1801 loading pump trap loading | Loading Pump
4 peptice mix 13 min gradiert Gradient 1 10plus | Gradient 1
E
v
c
< »
Current Tray Autossmpler Method Defintions Fun Sequence
12— 8 | A G TS i P u T T
A o "
— Trayl A Autosampler Methods © sequentisl
B ) v O &z Available
c P O Synchronized Multi-Channel
Digvice
o Communication LG Methads [C]Flush/Equibrate when Idie
Errar
E
F Analysis Methods @
G
) = .
H Elapsed Time: 00:00:00

Gueusd Time: 01:20:00

Gradient 1 Method—Single Trap, Unidirectional Flow for the NanoLC Ultra

Figure C-39 Sequence Setup—Single Trap, Unidirectional Flow for the NanoLC Ultra 2D+

System

Operator Guide
April 2013

NanoLC Ultra® Systems

123 of 145



Quick Start Guides

C.6.3 Single Trap Bidirectional Flow

Bidirectional trap and vented column method programming is the same as above trap loading
methods.

Single trap-bidirectional flow N
i:D
e\

4 70 MS Source
o, A\
©

~

oy,
Loading pump

|

|

20-25 micron |.D. tubing

BN 50 micron I.D. tubing

Figure C-40 Plumbing Diagram—Single Trap, Bidirectional Flow for the NanoLC Ultra
2D+ System
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Bidirectional Trap

Bidirectional trap and vented column method programming is the same as above trap loading
methods.

Vented column

Grad 1 @

)
Loading pump

hv

Column
Trap 1 I

MS Source

20-25 micron |.D. tubing

BN 50 micron |.D. tubing waste

Figure C-41 Plumbing Diagram—Bidirectional Trap Injection for the NanoLC Ultra 2D+
System
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C.6.4 Dual Trap

Dual trap
- hv
_l=) :i:>
Grad 1 | ® ’ g ;\ MS Source
] v o
) eo.
Loading pump '4 v /
< 9.

20-25 micron 1.D. tubing

BN 50 micron I.D. tubing waste

Figure C-42 Plumbing Diagram—Dual Trap Injection for the NanoLC Ultra 2D+ System
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Appendix D
NanoLC™ AS-2 Autosampler
Maintenance

Aspiration issues with the NanoLC AS-2 autosampler are usually caused by a restriction in the
aspiration path. This chapter contains a maintenance schedule for the autosampler and
describes how to test for and solve aspiration issues.

D.1 Maintenance Schedule

Table D-1 Maintenance Schedule

Maintenance Procedure Frequency
Perform an initial wash, using the Autosampler Configuration dialog. Daily

Change the Reagent-1 solution and refill to the proper level (on most vials, Weekly
this level is indicated by blue wavy lines printed on the vial).

Fill the wash solution with degassed 20% isopropanol in water. Monthly

D.2 Test the Aspiration Path

The autosampler uses a syringe to aspirate liquid through the sample needle and into the sample
loop. If a clog or damage to one of the components in the aspiration path occurs, then the
autosampler may aspirate less than the programmed volume.

Symptoms of a restriction in the aspiration path include lower than expected signal intensity, air
bubbles in the autosampler syringe or aspiration volumes less than the programmed volume.
Each of these symptoms can result from a clog or restriction in the aspiration path.

When an aspiration issue is suspected, test the aspiration of the autosampler. During this test, a
sample vial is weighed before and after aspiration and the volume aspirated is calculated and
compared to a theoretical value. When the actual aspiration is less than the theoretical volume,
there is an aspiration issue.
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Required Materials

Pipettor

Small vial

Water

Balance capable of accurately weighing 5 mg (0.005 g) or less

Pipette 25 uL water into a sample vial.
Weigh the vial.

Place the vial in the autosampler tray or rack.

b~

Perform an initial wash to remove any air bubbles in the syringe:

a. Inthe Run Manager window of the Eksigent control software, click Devices >
Autosampler Device Settings to open the Autosampler Configuration dialog.

b. Inthe Autosampler Configuration dialog, click the Direct Control tab.
c. Inthe Initial Wash group, click Start.

It may be necessary to replace the wash solution with 100% isopropanol to more
effectively remove bubbles. Also, air may need to be removed from the syringe by
removing the syringe and flushing it with clean wash solvent.

5. Run a method that aspirates 5 pL of sample from the vial.

For an example, refer to Figure D-1.
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il Autosampler Settings

Autosampler Procedure System Configuration
3 Mame | SRR v Eksigent £5-2
1 Aspirate 15 uL  Reagert-1 Speed: 1 Height: 4 Pick-up Reagent with specified volume. Total aspirate
2 Wait 00:00:05 Pause for specified time
3 Aspirate 0 ul Reagert-1 Speed: 1 Height: 4 Pick-up Reagent with specified volume. Total aspirate
4 Aspirate S ul Sample Speed: 1 Height: 4 comment
\ 5 Wisit 00:00:05 Pause for specified time
B Aspirate 0ul  Sample Speed: 1 Height: 4 comment
T Aspirate 3 ul  Resgert-1 Speed: 1 Height: 4 Pick-up Reagent with specified volume. Total aspirste
g wait 00:00:05 Pause for specified time
9 Aspirate 0 ul Feagert-1 Speed: 1 Height: 4 Pick-up Reagent with specified volume. Total aspirste
10 Dispenze 25 Ul Waste Speed: 3 Height: 0 Dispense specified volume from syringe to Waste
11 EMD
[Testornat] [ stopt | [ Pt | [ ToPoF | [ sudt | I oK ] I Cancel ]

Figure D-1  Autosampler Settings Dialog—AS-2 Aspiration Test Method
When the aspiration is complete, weigh the vial.
Subtract the post-aspiration weight from the initial weight.

5 uL of water weighs 5 mg (0.005 g) and a difference of 4.4 mg to 5.6 mg is
acceptable.

If the weight difference is less than 4.4 mg, then there may be a clog in the aspiration
path. The most common sites for a restriction of the aspiration path are:

e Sample needle, including union

o Buffer tubing

e Valve, including the stator and rotor seal

e Sample loop

e Syringe

e Syringe valve

Follow the procedures below to test and, if needed, replace the components of the aspiration
path.
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D.3

Test the Sample Needle

The most common source of a clog in the aspiration path is in the sample needle or the sample
needle union. This test describes how to assess the sample needle for a clog, and how to isolate
the issue to the sample needle union, as appropriate.

1.

Remove the sample needle from the autosampler (refer to “Replace the Sample
Needle”).

Attach the sample needle to the outlet of the high-flow pump. Depending on the exact
configuration of LC, this is most commonly the loading pump or Gradient 1.

In the Eksigent control software Acquisition window, select System > Direct
Control to display the Direct Control dialog.

In the Direct Control dialog, start flow through the needle at 10 uL/min. If using a
gradient channel, use 95% A.

In the Acquisition window, observe Pc.
o If Pcis less than 5 psi, the sample needle and union are not clogged. If there is an
aspiration issue, the issue is probably in another part of the aspiration path.

e If Pcis greater than 5 psi, the sample needle or union may be clogged. Replace
the sample needle union. Use either of the following unions:

e Black 150 uM ID union, (PN 5016577)
e Tan microtight union (PN 200-00072)
After the replacement union is installed, start flow and observe Pc.

e If Pcis less than 5 psi, reinstall the sample needle and retest the aspiration.

e If Pcis still greater than 5 psi, follow the instructions below to replace the sample
needle.

D.3.1 Replace the Sample Needle

Follow this procedure to replace the sample needle.

Required Materials

e Sample needle (PN 620-00148)

1.

In the Run Manager window of the Eksigent control software, click Devices >
Autosampler Device Settings to open the Autosampler Configuration dialog.

2. Click the Direct Control tab.
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3. Click Needle Exchange and follow the on-screen instructions (Figure D-2).

Autosampler Configuration |
Configuration I
—Plate Position r Initial Wash
Home | Exchange | Start I Stop |
— Syringe Position ————— —Needle Wash
| I
Home | End | &, 25 !

— Syringe Valve Position

Needle | Waste |
Needie Exhange |
Wash 1 |
—Injection Valve ————— —Error Conditions
Inject | Load |
i = { Reset |

OK I

Figure D-2 Autosampler Configuration Dialog Indicating the Needle
Exchange Button

Wait for the autosampler to move the needle to the exchange position.
Disconnect the sample needle from the 6-port valve.

Gently push the sample needle out of the retaining clip, if present (Figure D-3). (The
retaining clip is not present on all NanoLC AS-2 autosamplers.)
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7.

10.

11

15.

Unscrew the air nut by rotating it counter-clockwise (Figure D-3).

Figure D-3 Sample Needle Retaining Clip (Arrow) and the Air Nut (Circle)
Pull up on the sample needle to remove it from the sample needle assembly.

Insert a new needle into the sample needle assembly. There is a small hole into
which the needle is inserted that is nearly impossible to see, so do this by feel.

Tighten the air nut finger tight. Take care to not cross-thread the nut.

. Fasten the metal clip around the sample needle, if the clip is present.
12.
13.
14,

Connect the sample needle to the 6-port valve.

Click OK after the needle has been exchanged.

Perform an initial wash to remove air from the new sample needle:

a. Inthe Autosampler Configuration dialog, click the Direct Control tab.
b. In the Initial Wash group, click Start (Figure D-9).

Click OK to close the Autosampler Configuration dialog.
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16. Perform an aspiration test (refer to “Test the Aspiration Path”).

D.4 Replace the Buffer Tubing

The second most common place for a restriction in the aspiration path is in the buffer tubing. The
buffer tubing runs between the 6-port valve and the syringe valve (located above the syringe).
This tubing is very thin-walled and easy to damage by kinking, crimping, or bending.

Inspect the buffer tubing for any damage, paying special attention to the location where the
tubing connects to the syringe valve and where it connects to the 6-port valve (Figure D-4).

Figure D-4 Location of Buffer Tubing Connections

If the buffer tubing needs replacement, take care to not damage the replacement tubing.

Required Materials

o Replacement tubing set with fittings (PN 620-00149)

1. Remove the butter tubing.
a. Remove the blue fitting for the buffer tubing from the front of the syringe valve.

b. Remove the finger-tight fitting for the buffer tubing from the 6-port valve.
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c. Remove the buffer tubing from the autosampler.
Place a finger-tight fitting one end of the buffer tubing.

Place a small PEEK ferrule on the tubing as shown in Figure D-5.

Figure D-5 Buffer Tubing Fittings at the 6-port Valve

4. Carefully place the tubing, ferrule, and fitting into the 6-port valve and tighten
finger-tight.
5. Insert a blue fitting onto the other end of the new buffer tubing.

Insert the tubing carefully into the conical end of a new white ferrule as shown in
Figure D-6.

Make sure that the tubing does not pass through the ferrule and out of the flat end of
the ferrule. Do not try to force the tubing through the ferrule; it does not fit and the
tubing will be damaged.

Figure D-6  Buffer Tubing Fittings at the Syringe Valve

7. Insert the fitting and ferrule into the front port of the syringe valve and tighten
finger-tight.

8. Perform three Initial Wash cycles to clear the new buffer tubing of air.
9. Perform an aspiration test (refer to “Test the Aspiration Path”).
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D.5 Replace the Rotor Seal and Stator

The stator is the front portion of the valve, containing the ports. The rotor seal is behind the stator
and forms the liquid seal between the ports of the valve. If either of these parts is damaged, then
aspiration or sample delivery issues can occur.

Required Materials

o To replace the seal and the stator: 6-port valve, includes valve body, rotor seal, and
stator (PN 200-00335)

or
e To replace only the rotor seal: rotor seal (PN 200-00334)
e Sonicator

¢ Methanol

e 9/64 inch hex wrench

1. Remove all fittings from the valve

2. Using a 9/64 in hex wrench, remove the two stator bolts.

3. Carefully remove the stator from the valve body (Figure D-7).
4

Carefully remove the rotor seal from the valve body (Figure D-7).

Stator

Rotor seal

Figure D-7  Six-port Valve Components

5. Inspect the rotor seal and stator for damage or wear.
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6. If the stator is not to be replaced, sonicate it in 100% methanol for 10 minutes with the
sealing side (the side that contacts the rotor seal) up (refer to Figure D-7).

7. Replace the rotor seal with the new one.
a. Position the rotor seal so that the sealing side faces out, away from the valve body

(Figure D-8).
b. Align the tabs on the rotor seal with the notches in the valve rotor and carefully
press into place.
Figure D-8  Rotor Seal Details—Front, Sealing Side (a), and Back, Non-sealing
Side (b)

8. Align the stator so that the bolt holes align and the pins fit into the pin holes and press
the stator onto the valve body.

9. Place one of the bolts into the bolt hole and tighten until the bolt until slight resistance
is felt.

10. Place the other bolt into the bolt hole and tighten until the bolt cannot go any further.

11. Tighten the first bolt completely. There are built-in stops so that the stator cannot be
over-tightened.

12. Inspect the gap between the valve body and the stator. There should not be a gap.

13. Replace the fittings on the valve.

14. Switch the valve position between inject and load ten times.
a. Inthe Autosampler Configuration dialog, click the Direct Control tab.
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b. Inthe Injection Valve group, click Inject then Load (Figure D-9). Repeat until the
valve has been switched ten times.

Autosampler Configuration |

Configuration |

— Plate Position — Initial Wash
Home | Exchange | Start | Stop |
— Syringe Position—————— ~ Needle Wash
| [5
Home End | ﬂ, = -

— Syringe Valve Position

Needle | Waste |

Needle Exhange |
=

Wash 1 | j
r hjedbn 'Va'ive & { Error Conditions

Inject | Load |

Reset |

OK I

Figure D-9  Autosampler Configuration Dialog Indicating the Injection Valve
Position Buttons

15. In the Initial Wash group, click Start (Figure D-9) to perform an initial wash.
16. Click OK to close the Autosampler Configuration dialog.

17. Perform an aspiration test (refer to “Test the Aspiration Path”).

“«a  Note: If both the rotor seal and the stator were replaced, the new valve body will
.q/J be left over.
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D.6 Replace the Syringe

Another possible source of aspiration issues is the autosampler syringe, as this wears over time.

« Note: Do not assume that the syringe needs replacement because there are air
1 bubbles in the syringe. Air bubbles can mean that there is a restriction somewhere
=4 else in the aspiration path.

Required Materials

o 25 L syringe (PN 620-00064)
e Small screwdriver

o Plastic pipette tip

1. Move the syringe to the end position.
a. Inthe Autosampler Configuration dialog, click the Direct Control tab.
b. In the Syringe Position group, click End (Figure D-10).
%
Configuration _{ Direct Control |

— Plate Position 1 " Initial Wash

Home | Exchangel Start | Stop |

~ Syringe Posttion / . —Needle Wash-

I I L
s End Wash 25 W

— Syringe Valve Position —

Needle | Waste |
Needle Exhange I
Wash 1 |
:'Injection Valve - S Error Conditions

Inject | Load
i Reset I
OK I

Figure D-10 Autosampler Configuration Dialog Indicating the Syringe Position
Buttons

2. Remove the wash bottle from the front of the autosampler.

3. Carefully pull the plunger out of the plunger clip (Figure D-11).
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A small slotted screwdriver can be used to help pry the plunger from the clip.

4. Remove the syringe from the syringe valve by rotating the top of the syringe
clockwise (Figure D-11).

Figure D-11 Syringe Assembly Indicating the Plunger Clip (Circle) and Top of
Syringe (Arrow)

5. Inside the syringe valve, use a plastic pipette tip to carefully remove the white Teflon
seal. Be careful to not damage the syringe valve.

6. Fill the new syringe with the wash solvent, leaving a small amount of liquid on the tip
of the syringe.

Clip the plunger into the plunger clip.

Place a new Teflon seal (included with the new syringe) on top of the syringe and
carefully insert the syringe into the syringe valve.

9. Tighten the syringe finger-tight by rotating the top of the syringe counter-clockwise.
10. Perform several initial washes to clear any air in the syringe.

a. Inthe Autosampler Configuration dialog, click the Direct Control tab.

b. In the Initial Wash group, click Start (Figure D-10).
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11. Perform an aspiration test (refer to “Test the Aspiration Path”).

D.7 Replace the Sample Loop

Another component of the aspiration path that can clog and lead to aspiration issues is the
sample loop.

Required Materials

e 10 pyL Sample loop (PN 910-00082)

Remove the sample loop from the 6-port autosampler valve.

2. Insert one end of the new sample loop into port 2 of the autosampler and tighten the
nut. Leave the other end free.

3. Click Inject in the Autosampler Configuration dialog to switch the valve to the inject
position (Figure D-9).

4. In the Direct Control dialog, start flow on the channel connected to port 1 of the
autosampler (depending on the LC configuration, this is usually the loading pump or
gradient 1). The flow rate depends on the channel:

e For a micro-flow channel (such as the loading pump)—10 uL/min.

e For a nano-flow channel-1000 nL/min.

5. Observe the free end of the sample loop for liquid. When liquid appears from the free
end of the sample loop, lower the flow rate to a rate appropriate for any downstream
connections, typically:

e 3 pL/min for a trap
e 300 pL/min for a column

6. Secure the free end of the sample loop into port 5 of the 6-port valve and tighten the
fitting (refer to Figure D-12).

7. Perform an aspiration test (refer to “Test the Aspiration Path”).

D.8 Replace the Syringe Valve

The remaining element of the aspiration path is the syringe valve. If the sample needle, valve
components, sample loop, buffer tubing, and syringe have been eliminated, then the syringe
valve may need to be replaced by an AB SCIEX Field Service Employee. Contact AB SCIEX
technical support to schedule an appointment.
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D.9 Plumbing Diagram

A plumbing diagram for the basic autosampler configuration is shown in Figure D-12.

Pump

-
o
o
.
-
o
.-

“Buffer tubing”
to syringe

.
",
.
“
b
0
»
.

Sample needle

Figure D-12 Autosampler Plumbing Diagram

Outflow to trap, column etc.

Valve Position

Load or 1-6
Inject or 1-2
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