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Interfacing a nanoAcquity with a Thermo Mass Spec

Overview

This document is intended to help you connect a hanoAcquity to a Thermo mass spectrometer. If you get lucky you may have nice service engineers
from both companies that can help you.

In this document we used an Orbitrap XL and a nanoAcquity with the software versions in the figure below. Your software version may be different but
the Thermo engineer should be able to get you the latest software and also tell you compatibility with the nanoAcquity.
As of spring 2013 only 1D systems are supported.

Software version

Ideally software is already loaded on the mass spec computer, but you may have to install the HPLC software. You should have software from
Thermo called LC_Devices. Load software (LC_Devices2.7 or whatever version you currently have), it will ask you what devices you want to install,
select Waters.

This is a screen shot of the software version we used (our pc is win7 32 bit):

Buee ==

Inztalled Software

i Product Wergion: 1.0.2. 65 5P2

Releaze Date: Thursday, March 31, 2011

o Inztall Date: August 29, 2012

[=]- Applications

- FT Programs 2.1 0.40

- #calibur 2.1.0 5P1 build 1160

=1+ Configured Instrumentz

-- LTO Orbitrap L MS 255 5P2

= Wwhaters nanodCOUITY 2.7.0

E-27.0

- Releaze Date: July 25, 2012
Install Date: September 21, 2012
Dezcription: LC Devices ‘Waters nanodCAUITY 2.7.0 Build 574

Save Print E =it
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Connecting the nanoAcquity to the mass spec PC

Install a dedicated third ethernet card and configure port to connect to nanoAcquity (IP address).

There are two Ethernet cards in the computer that comes with your mass spec, one is to connect to the mass spec and the other one to connect to the
internet. We install a third card to connect to the nanoAcquity to the pc using the Ethernet cable you get with the nanoAcquity. The screen shots below
should help you configure the card.

ESNEN=)

@'\_‘)v|£" » Control Panel » Metwork and Internet » Network Connections »

o]

- | 5 ‘ | Search Network Connections

T Broadcom Netitreme Gigabit Eth...

-4 Intel(R) 82579LM Gigabit Network...

Organize » Disable this network device Diagnose this connection Rename this connection View status of this connection  » ;,‘Z: - [ @
"". Instrument Internet "'-.' nancAgquity
7 * _ Unidentified network MNetwork 2 * _ Unidentified network

7 Realtek RTL8169/8110 Family PCT.

r r Al r M
' nancAquity Status ﬂ I nanoAquity Properties g Internet Protocol Version 4 (TCP/IPv4) Properties lilg
General Networking | Sharing General
Connection Connect using: ;?u can %elt P siht‘ﬁngs assigned al.émma:kal\y if your nitwdwk supports
; . is capability. Otherwise, you need to ask your network administrator
1Pv4 Connectivity: Mo Internet access ¥ Realtck RTL8169/8110 Famiy PCI Gigabit Ethemet NIC { for the appropriate [P setongs.
IPv6 Connectivity: Mo network access
Media State: Enabled (7 Obtain an IP address automatically
This connection uses the following items: .
Duration: 1lday 23:52:59 (@ Use the following IP address::
epeed: 100.0 Mbos 0% Client for Microsoft Networks
peea: - P QQOS Packet Scheduler 1P address: 192.188. 0 . 1
2 File and Printer Sharing for Microsoft Networks Subnet mask: 255.0 .0 .0
-& Broadcom Advanced Server Program Driver
<& |ntemet Protocal Version & (TCP/IPvé) Default gateway:
B Intemet Protocol Version 4 (TCP/IPvd)
Activity & Link-Layer Topology Discovery Mapper 1/ Driver Obtain DNS server address automatically
“h . & Link-Layer Topology Discavery Responder (@ Use the following DMS server addresses:
Sent —— —— Received -
4 sl Brefered DS servers 2. e . 1
Bytes: g5 | 608,605,285 Descrption Alternate DNS server: 128,95 .12, 1
Transmission Conttrol Protocol/Intemet Protocol. The default
wide area network protocol that provides communication
[ @Properhas ] [ @g\sab\e ] [ Disgnose ] across diverse interconnected networks DVal_\dahe settings upon exit
==
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Configure instrument:

Next you need to configure the nanoAcquity in Xcalibur.

Close all mass spec related software (the Tune window can stay open) and open instrument configuration, be patient as this may take a minute to

open:

7-Zip

| Accessories

Dell

ESlprot

| FT Programs

Games

| Google Chrome

| MacCoss Lab, UW
Maintenance
Microseft Office
Newport

| NIST 08 MS Search and AMDIS
PuTTY

| SharePaint

Sophos

Startup

| Thermo Foundation 1.0
Audit Viewer

.

LTQObitrap

Documents

Pictures

Music

Computer

ol Panel

Devices and Printers

Default Programs

Help and Support

Interfacing a nanoAcquity with a Thermo Mass Spec

Authorization Manager
AutoLogQff

CRC Validation

L] Database Configuration

Fd Instrument Configuration |

| Manuals -

4 Back

£ e

[ Search programs and fites

Select all Device Types, select nanoAcquity, hit Add>>, hit done

-
@ Thermo Foundation Instrument C

Corfigured Devices

4

LTQ Orbitrap XL MS  Waters nanoACQUITY

MALDI Source

Waters nanoACQUITY,

[ << Remove ] [ Configure

Now that when you open Xcalibur or the method editor you should see the nanoAcquity module.
[ e e
heu e xt
B .
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Mew folder

To directly control the nanoAcquity you need the nanoAcquity console:
Do a right mouse click, send to, desktop (create shortcut)

Open Burn

Organize »

¢ Favorites
B Desktop
1. Collaberators
& Downloads
Q_-ﬂ Recent Places

B Desktop
(7l Libraries
@ Documents
J’ Music
|5 Pictures
i Videos
A LTQOrbitrap
1% Computer
£, Local Disk ()
L5 DVD RW Drive (D)
9'! Network
@ Control Panel
& Recycle Bin
i ColumnHeater
|/ nanoAcquity_Service_and_Maintenance
OTl_Service and maintenance
. software

Mame

. En

J ja
ko
11 zh-CHS
[57] AcquityAAD
%] AcquityASMEditMgr.ocx
%] AcquityASMInstr.dil
=] AcquityASMServer
%) Acquity ASMEML.dIl
=] AcquityComponents

Date modified

8/29/2012 2:54 PM
8/29/2012 2:54 PM
§/29/2012 2:54 PM
§/29/2012 2:54 PM
§/29/2012 2:54 PM
3/15/2009 9:07 PM
12/1/2010 2:33 PM
12/1/2010 2:33 PM
12/1/2010 2:33 PM
12/1/2010 2:33 PM
3/21/2013 9:44 AM

Type

File folder

File folder

File folder

File folder

File folder
Application
Activek control

Application extens...

Application

Application extens...

AML Document

ACQUITYConsole

7/5/2011 11:35 AM

Application

ACQUITYConscle.exe
%] AcquitylesCommon.dll
[] ACQUITYLog
% ACQUITYLogCommon.dll
[ AcquityMethodEditor
=] AcquityPlotViewer
&) ACQUITYServer
ACQUITYServer.exe
%) Acquity TUVEditMgr.ocx
%) Acquity TUVInstr.dll
=] AcquityTUVServer
%) Acquity TUVAML.AII
(% atf70.dll
(% atf71.dll
[ AutoLoader
=] Autoloader
%) FirmwareLoader.dll
[ FluidicConfig
%] ILoader.dll
(% InstrIDL.dll
(%] InstrumentEditorCentrolEditMgr.oc
(%] Interop. AAOBatchLib.dil
1% Interop AAQOLib.dIl

5/3/2007 9:48 PM
12/1/2010 2:31 PM
3/17/2009 11:54 AM
3/17/2009 11:54 AM
3/15/2009 8:07 PM
7/5/201111:35 AM
7/5/201111:35 AM
5/3/2007 9:48 PM
12/15/2008 6:58 AM
12/15/2008 £:57 AM
12/15/2008 6:58 AM
12/15/2008 6:57 AM
1/5/20021:18 AM
3/18/2003 6:05 PM
2(7/2011 2:21 PM
8/29/2012 2:35 PM
5/24/2010 10:00 AM
11/9/2010 9:37 AM
1/3/2008 10:20 AM
4/29/2011 1:36 PM
7/5/2011 11:39 AM
11/2/2006 4:31 PM
11/2/2006 4:31 PM

Date created: 7/5/2011 11:35 AM

AML Configuratio...
Application extens...

Application

Application extens...

Application
Application
Application

AML Configuratio..

ActiveX control

Application extens...

Application

Application extens...
Application extens...
Application extens...

Application
AML Document

Application extens...

Application

Application extens...
Application extens...

ActiveX control

Application extens...
Application extens...

ACQUITYConsole Date modified: 7/5/2011 11:35 AM
A Application Size: 288 KB

If you open the console you should be able to control the nanoAcquity, if your firmware version is correct. If not you may have to change the firmware.
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nanoAgcuity firmware change

Firmware upgrade (if your system is under warranty or under service contract, let the waters engineer do it!):
Otherwise find the loader:

SR X |
@uv‘ | + Computer » OS(C) » Program Files » WatersInstruments » Firmware <] [[searcn Fimware 2]
Organize »  Includeinlibrary = Sharewith ~  Bum  New falder =~ A @
T Name ’ Date modified Type Size
B Desktop [ ACQUITY 2996 Detectorsft 11712005301 PM  SFT File 754 KB
B Downloads || ACQUITY Sample Organizer.sft 11/12/20101039 .. SFTFile 630 kB
] Recent Places ] ACQUITY TUV Detectorsft 1/12/2008324 PM  SFT File 1133k8
{571 AutoLoader 6/27/20121133 AM  Shortcut 1K8
4 Libraries o Loader 5/24/2010319PM  Application 736 KB
[ Documents [ nanoACQUITY Binary Solvent Managersft  11/15/2010 125 Pl 57T File 1,269 KB
& Music | nanoACQUITY Sample Manager:sft 3/0/2011746 AM  SFTFile 1,266 K8
) Pictures

Click on loader
& Welcome! [

Welcome to the Waters Firmware Loader.
This program will upgrade the fimware for your instrument.

Click "Next >" to corttinue.

¥ Scan for instuments

—
Check Scan for instruments and hit next; You should see the modules attached to the pc (you'll likely only have the SM and BSM, not the ASM)

Waters Instruments
Instrument Type: Serial Number Wersion Address
hanod COUITY Sample Manager EO7MPS 2790 142 1921681
nanodCOUITY Binary Solvent Manager  EO7MPB231N 142 1921680
ACQUITY Ausiliary Sokvent Manager MOENPA229N 142 1921680
4 . +

i—lighlight the first module and hit ok, | think it'll ask you if you want to load firm ware, click yes....

Then be patient (this takes several minutes) it will unload the old firmware, then load the new one (it'll show you some progress bar) and finally tell you
to cycle power, turn the module power off and on again, then wait again.. it'll start up and the lights will keep flashing for about 10 mins (seems like
forever.. so be patient or go get coffee...) Sometimes if you open the nanoAcquity console it will tell you in the status message that it is installing
firmware...

Then repeat for the second module... | always like to do one module at the time, but | think you can start them both in parallel.. I'm just not so
comfortable with that kinda stuff so one at the time seems better for me... ©

Sometimes after it is all done you may have to restart the pc.. and/or cycle the power on the nanoAcquity again.

One thing | noticed there is no longer a trapping function with this particular firmware, but that's ok, we’ll simply put a plug instead of the wasteline and
“trap” at a low flow rate ... so no big deal.
And if you inject more than 9ul, with a 10ul loop it does some strange double trapping, so | always inject <9pl.
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Contact Closure

We always got a contact closure cable with our mass spec, but you may have to make one yourself.
On the nanoAcquity SM backside plug use the top two slots “Inject start Out” and connect the red wire to the top (1) and the black wire to the second
one (2)

On the mass spec side use the peripheral control start in, connect the red wire to the first position on the left and the black wire to the second position.

Ethernet
100 Base T

r

@® fReset
y AL

nics Normal 1V uax 10V wax

Analog Input /
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The nanoAcquity automatically triggers the contact closure (i.e. starts the mass spec acquisition) after the trapping is complete. Setup a new method
and start a run out of xcalibur, hit the start sequence button, then hit change instruments and confirm that both instruments (hplc and mass spec) are

in use and that the hplc is selected to start the instrument.

5 Fun Marager
Racty Tor Derwrdund
Sequarce
Sample Name
Wierbarg O
Peaton:

Faw Fhe:

st Miothest
£ Wit nans ACOUITY
i
[ LT Ot XL M5
Racly 1o Derwricad

‘ositioin] Val

YBSMS Stanes
Fam Time: ["80 min

System Praniurs: | 1591 pai
Composition A= | 980 %
Composttion B | 20 %
YSMS Stanas

Run Tene: [ 90 min
Sampla Locaion:  [FAT
Susple Temperanee: | 35 °C
ot Trmgpaatie: | 341 °C
Room Trrpreanae [ 241 °C

Systens Sans

Acquisition Options

Flow Rbte 3500 uLiwess

Instrument

Waters nanoaCQUITY
LTQ Orbitrap <L M5

Start Irstrumery
Yes

Start When Ready
Instrument Methad

Change hatruments.

User: LT Orbitrap

Run Rows, 1-2

[ Priarity Sequence

Rragessing Actions

Programs
ropemiiin

Create Quan Summary

Change Instruments In Use

Start Instrumnent

mment InUse

-] ] Quan
Sl [ tual ‘i aters nanoACQUITY es Yes
Shut Down s LTQ Orbirap XL MS Yes
epaits
[] Pragrams

Path I Inst Math

1 AP ISV st P umethocs 25l N, T mnd osd_1F Tt 120 2a1 | 70m|
0 CAalbardata U/ PR et hods2_J5%0_Mmin_tOminkosd_1FThit<SITCR A1 | 1.000f

00

Post Acquisition

Run Synchionously
[ Pre gcquisition [ Past Agquisition

After Sequence Set System:
& 0n @ Standby ) 0

[ Cancel ] [

Cancel ] [ Help ]

[ o ]

After hitting ok the nano will go through the injection and trapping. During that time the status of the mass spec should say waiting for contact closure.
After the trapping is finished it will start acquiring data.

Please e-mail corrections/suggestions etc. to priska@uw.edu. Thanks!
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