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Q Exactive HFX and Waters Acquity LC Standard Operating Procedure Guide
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Helpful Links:

HFX Quick Start Guide: https://assets.thermofisher.com/TFS-Assets/CMD/manuals/qgs-bre0012195-g-exactive-hf-x-
asbre0012195-en.pdf

HFX Hardware Manual: https://assets.thermofisher.com/TFS-Assets/CMD/manuals/man-bre0012255-exactive-series-
manbre0012255-en.pdf

LC System Guide: https://www.waters.com/webassets/cms/support/docs/acquity uplc h-class system guide.pdf
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CAUTION -
1] |}+|1
Y-position :
indicators
Side-to-side —

position set to 0

—— Micrometer
X_

_________ =7 _ manipulation |

X & Y manipulation of the ESI probe. Z-axis can be manipulated by adjusting the A-D indicators on the probe.
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Getting Started:

This is a brief introduction about the instrument and some proper practices when using a mass spectrometer.

Proper Practices:

1.

Please never analyze samples with compositions of salt, buffer, and DMSO/THF/DMF. Even if the concentration
is minute it will cause ion suppression (making it hard for the compounds in your sample to ionize) and stick
around in the instrument. If you cannot filter your samples please talk to Brandie or Diane for other options.
Always dilute your samples with mass spectrometry safe solvents: acetonitrile, water, methanol,
dichloromethane, toluene, and acetone are the most common. Please use HPLC or Optima grade. We have
solvents available in both Caudill 040 and 009 that can be used.

If you are incorporating LC, please use LC and MS safe solvents. We try to avoid super harsh organic solvents
when using LC because it will strip the lining of the tubing. We primarily use acetonitrile, methanol, or water. If
your sample is in a specific solvent we may be able to work around it by diluting it with a compatible solvent or
injecting very low amounts of the sample.

When performing infusions please make sure you are rinsing the line/source with the same solvent your
sample is comprised of. You want to make sure your sample is de-solvated properly from the system. Using a
different solvent will not be as efficient and can lead to clogging of the source.

Make sure to write in the logbook. When doing infusions write how many samples you infused, what solvent
you rinsed with, and what probe you were using (ESI, APPI, or APCI). For LCMS make sure to log which column
you are using, the pressure of the column at 0.3 mL/min 100% B1, the pressure of the column at your starting
conditions, if you filled the solvent reservoirs/how much solvent is in each, and how many samples you are
analyzing.
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Direct Infusion Instrument Setup

Instrument Set Up:
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1. Open the Tune software (blue music note). Below is a snap shot of what the software should look like. There are
3 lights on the tool bar. If all green the instrument is good to go and fully operational. If the last one is
that means the system needs to be calibrated. If any of the lights are red, do not use the instrument and get

Brandie or Diane for assistance.

Tasks Panel —
(Instrument
Control
Window
opened)|

Display Panel
(Spectrum Window,
Instrument Status
Window, and
Messages Window
opened)

2. Look in the lab notebook and see what solvent the last person used. Put ~500 pL of that solvent in the syringe.
Follow the steps below then wash the system a second time with the same solvent your samples is dissolved in.
This will help eliminate clogging up the system. There are solvents in the chemical cabinets and containers in the

lab if needed.
3. Connect syringe to red transfer line tubing and place in syringe pump

a. Be sure syringed pressed against base so depresses plunger properly (note in picture below)
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4. Inthe Tune software, press the instrument icon with the yellow pause button and click “On” with the green play
button. The instrument should begin scanning.
e Please do NOT turn the instrument “OFF” this will turn the electronics off and they will have to stabilize
for 80 minutes before the instrument can be used.

[, [

5. You can either start the syringe pump manually by pressing the “start’ button (see above) or you can control the
syringe pump via the Tune software.
e There is a syringe button in the tool bar of the software. Once you click the button it will turn the syringe
pump on and a green play button will appear. Press the down arrow to change the flow rate of the
syringe pump. For cleaning out the system you can set a flow rate of 40-50 pL/min.

" N
v _}’>v

6. In order to check the background on the instrument:
a. Select your desired Tune File and check signal-to-noise under those settings:
b. Introduce solvent/blank manually or via syringe pump.

Make sure settings are as follows:

1. Mass Range: 150-2000 m/z
2. Scan Type: Full
3. Microscans: 3
4, Resolution: 120,000
ii. Signal level: NL value should be E6 to E7
iii. Note any large ions that may be due to background noise or carryover
iv. You can acquire this file for comparison to your actual sample by following the acquisition steps
below

Prepare samples:

1. Dissolve and dilute samples so that the concentration is 10 pg/mL for pure samples (please remove any salts,
buffers, or reagents before analysis)
a. Samples with mixtures of products can be more concentrated, (50 pug/mL)
b. Aim to prepare at least 500 pL of solution
2. Pull up diluted sample solution into syringe (need at least 200 pL for sample analysis time)
3. Connect syringe to transfer line tubing and place in syringe pump holder location properly
a. Be sure that base of glass syringe barrel is flush with sides of holder
4. Start the syringe pump either manually or via Tune at a flow rate of 20 pL/min
5. If not already on, turn on the mass spectrometer. The instrument should begin scanning.
6. Note signal (NL value) should be E8 or E9 range and IT value should be stable (not bouncing up and down). If
your signal is E10-your concentration is too high and you should stop infusing and dilute your sample!
7. Ifthe IT is not stable this means you need to try to stabilize the spray so try:
a. Adjusting parameters of the HESI source
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: ~actual
Sheath gas flowrate 12
Aux gas flow rate ‘ 0
Sweép gas flow rate VO

Spray voltage ( |kv|) .4.00

Spray current (LA)
Capillary temp. (°C) 320
Sdens level 50.0

Heater temp (°C) 0

 Apply : [Help [J Hot link

i. Try adjusting Sheath Gas (up and down 1 unit at a time)
ii. Then try adjusting Spray voltage (up and down 0.1 unit at a time)
iii. Then attempt adjusting Sheath Gas again
b. If these don’t improve stability conditions please ask Diane of Brandie for assistance.

Acquiring Data:

1. Go to the Acquisition section in the Tune software

Acquisition state off

Progress ‘0.00 min

File in use I unknown

Destination file | C:\Xcalibur\data\ESI_HCD a )
Method fle | by tine '
Acquisition time gcontinuously 3
Sample

Comment

On start ‘don't wait

After acquisition :keep being on

a. Select the folder you wish to save your data in
b. Name your file with your sample’s identification in the “File Name” field
c. Define number of scans to collect
i. Select “Scans” and collect 100-250 scans, depending on signal...with good stable signal only 100
or so scans is plenty, weaker signal/less stable signal needs more.
d. Press START to begin data collection
2. The acquisition is finished when the camera on the tool bar disappears and when it no longer says “acquiring” in
the acquisition section.
3. Stop the syringe pump and disconnect the syringe with sample
4. Clean out syringe with the same solvent your sample is dissolved in
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Flush line manually with the same solvent your samples are comprised of until your sample peaks are gone and
background baseline is restored (NL < E7)
a. Make sure to log in the book how many samples you analyzed, what probe you were using, and the
solvent that your samples were in/that you washed with

Analyze data:

PwnN e

To view collected data on desktop or from start menu select program “Xcalibur”

Next select “Qual Browser”

Open desired data set from C drive in your folder

Right click and drag across the top pane or Total lon Chromatogram (TIC), this will average the scans giving you
the most representative mass spectrum

Removing Data from PC:

1.

If you just need the accurate mass measurement (<5 ppm, 5 decimal places) then you can simply write the
number down. We back up all user data.
You can also select a pane in Xcalibur (make sure the pin is highlighted green) and ctr + C to copy the pane. You
can paste this into Wordpad and email the spectra to yourself
Printing is also an option from “Qual Browser”

a. Will have to change settings to print landscape orientation

b. Then can use ctrl + print from file menu or printer button icon
Will need flash drive to save data files. Files are saved as .RAW files and are only readable by the Xcalibur
program. MzMine is an open source software that is able to view .RAW files. Check out our SOP for using
MzMine for data visualization.
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LC-MS Instrument Setup

Waters Acquity UPLC System

1. Open the appropriate tune file in the HFX tune software

a. The tune file we recommend using is “General-03mL-Flow-LC-Pos” or “General-03mL LC-Neg”
based on the polarity you decide to use.

b. Hit the yellow pause button in tune. It should turn into the green play button and the
instrument should begin scanning.

2. LC System Set Up

a. The LC should be moved over by the HFX and set up and on before your instrument time
begins. If it is not in place please contact Brandie or Diane for assistance.

b. If Empower (green E) is not open, go ahead and open the software. A pop up box will ask for
password and ID. The ID is system, the password is manager. Once the software opens up you will have
three options. Click “Run Samples” and it will ask if you want to connect to the server, click “yes”. The
“petri dish” window will now open.

3. Check the LC System

a. Check the solvent reservoirs on top of the LC stack. This is probably one of the most important steps
in using the LC system. The solvents should at least be 1.5 times as full as the solvent you will use in the course
of your run. To calculate the amount of solvent you need for your analysis, use the following equation:

# samples x length of run in minutes x flow rate used = amount of solvent used in mL
The solvent reservoirs contain the following:

Al: H20 optima with 0.1% formic acid

B1: ACN optima with 0.1% formic acid

Seal Wash (SW): 90:10 H20:ACN optima

Weak Wash (WW): 90:10 H20:ACN optima (same reservoir as SW)

Strong Needle Wash (SNW): 100% ACN or MeOH.

b. Check the column tag to see what column is currently in the system. Our default column is a Waters
BEH C18 50 mm x 2.1 mm, 1.7 um. If you need a different column and we have instructed you on how to do this,
change the column now. If you have not been instructed on how to do this please go get Brandie or Diane for
assistance.

c. Make sure the solvent line from the PDA is going into the source. If not you will not see any signal.

4, Start the LC System
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a. In the “petri dish” software on the LC computer there is a gray section at the bottom with pressures
and parameters. Right click here and click “launch console”. The Waters Acquity console software (denoted by a
blue A) will now open. Below is an example of what the software looks like.

[N ACQUITY UPLC Consale (Local) - [Binary Solvent Manager] [ (O
= ACQUITY UPLC System Conrol Configure  Maintain Troubleshoot Help @ Power @ Flow
) Sample Manager
) Column
£ PDA Detector
Interactive Display conditions performance R
5 e
M‘:‘mww Counters 6 psi Al 0.0 % BSM Total volume pumped Flow
e 0.000 mimn Bl 100.0 % 0oL 8
0.000 N
presst ipple (psi, 1 min) i
Degasser: Vent Valve. Min, Maximum Delt: (.‘
1.38 psial System & 7 U
Home
)
BSM System Pressure Resime
WMWWWW &
= Vesr'm
= i Flow Raie
E oow-
z

|

System Stalus a 5”? W ) IJ H III’H | ’ '
300
S

N Ok ®E]=2 am

b. Go to the “Binary Solvent Manager” tab. There will be a portion of the screen that says “conditions”.
This is where you will start the flow and/or change it.

c. Go to the “Sample Manager” tab and set the column temperature at 40 °C. We recommend you set
the sample temperature at 10 °C-this cools the autosampler chamber and will prevent evaporation after your
samples have been injected.

d. Once the column temperature has reached 40 °C go back to the Binary Solvent Manager tab. Now
turn on the flow rate (0.3 mL/min for a standard method) and make sure it is set to 100% B1. This will help wash
sticky compounds from the run before off (if any). Let this go for ~7-10 minutes.

e. While the column is washing you can load your samples in the autosampler chamber. We typically use

48 vial x 2mL holders which are a light blue color. Make sure to note whether you placed the tray in position 1 or
2.

f. Once the column has finished washing you can change the flow composition to your starting
conditions. We usually start at 95% A and 5% B. It usually takes about 20-30 minutes for the column to fully
equilibrate. The delta or change in pressure should be 10 psi or lower. There are a bunch of charts that track the
pressure. The main one to look at is the top one-BSM System Pressure. This is the pressure measured on the
column and it should eventually level out and be very consistent.
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pressure ripple (psi, 1 min)

Degasser: Vvent Valve: Minimum Maximum Delta
1.38 psilal System 3858 4500 642
BSM System Prassure
4500.0' w—— -

"~ ESM Flow Rale

ST
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ESM Primary A

BSM Accumulator A

T ESM Primary B

LLLLLLEC L

BSM Accumulator B

BSW Degasser

-10.00 .00 200 700 .00 .00 <0 300 -200 -1.00
Minutes

5. Writing a Sequence and Starting a Queue

a. Now that the mass spectrometer is on and scanning and the LC is ready we can write a sequence and
then start the queue. You will have to write your sequence in Xcalibur on the mass spectrometer and in
Empower on the LC computer. To write a sequence go to Xcalibur or the blue X. A roadmap view with several
icons will come up (pictured below). Click “Sequence Set Up” to write a sequence.

[l Thermo Scientific Xcalibur - C:\Xcalibur\data\Lab-Batches\NuRev-Levofloxacin-03-19-2020\NuRev-Levoflox-Quantsid [Open] - X

File Actions View Tools Help

W o] EEErmEN? .
Status | Acquisition Queue -xn XAop Store N

Instrument Setup Sequence Setup FreeStyle
> >

Lb

Library Browser Processing Setup Qual Browser
>

Quan Browser
>

For Help, press F1 [num | | 3/27/2020 | 1134 AM
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b. Once in sequence setup we can begin filling out the sequence.

e Simply put in the file names for each sample and select a path which is where those files will
then be saved.
e Select the correct instrument method for the analysis. We have a couple of general methods
that can be used.
e There are columns for injection volume and position-these do not matter because this sequence
will only control the mass spectrometer.
__mm
1 Unkno... Blank-first C\Xcalibur\data\Lab Batches-11-19\LC-Sam C:\Xcalibur\methods\Diane\General-9min-posneg-switching 1
2 Unkno.. ~ Blank-2-1 1 C:\Xcalibur\data\Lab Batches-11-19\LC-Sam C:\Xcalibur\methods\Diane\General-9min-posneg-switching 1
3 Unkno.. ~ Blank-2-3 1 C\Xcalibur\data\Lab Batches-11-19\LC-Sam C:\Xcalibur\methods\Diane\General-9min-posneg-switching 1
4 Unkno.. ~ S0O-1-59 2 C:\Xcalibur\data\Lab Batches-11-19\LC-Sam C:\Xcalibur\methods\Diane\General-9min-posneg-switching 2

c. To set up the queue in Empower:

Go to the “petri dish” software. This is where you will write your sequence. It needs to match
exactly to the sequence on the HFX. You can choose to title your samples differently if you do
not want the UV/Vis data but if you do want it, be sure to include the proper sample names.

In the methods section put in the appropriate method; our general method is “General 03mL 95
5”.

The format for the sample position should be “1:A,1” the first number denoting the tray, the
letter denoting the row and the second number denoting the number of vial on that row. Each
row has 8 slots. If there is a problem with the position, double check that the “48 Vial 2 mL
Holder” is selected in Change - Tray Name.

This system has a flow through needle which increases the range of injection volume the LC can
reproducibly perform. This system can do injection volumes from 0.5 uL to 10 pL. We
recommend doing a 3-5 uL injection.

7. Starting a Queue

a. After you have saved your sequence and the LC is fully equilibrated, you may start your analysis.
Highlight the entire sequence on the HFX computer and then click the green arrow with a list. A box will then
pop up (pictured below).

e Also notice that in the “After Sequence Set System” section standby is checked. This turns the HFX
into standby so it is not scanning after the run has completed. Do not include a shutdown method in
this section.

e Once those are clicked hit “OK”. In the status time verify that the status of the HFX is now “waiting
for contact closure” instead of “ready to download” in Xcalibur.

Status | Acquistion Gueue
Run Manager
Ready To Download
Sequence:
Sample Name:
Working On
Posttion
Raw File:
Inst. Method
=l Waters ACQUITY
Ready to Download
=-LTQ MS
Ready to Download

b. Now turn your attention to the LC computer.
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GoTo Help
“ % s =] 2 R )
rd S B @iEASE @+ »EaNn ?
ample Typ File Name Path Inst Meth Paosition __ Inj Vol
1 Unkriown Blank C\KealibutData\Diane\CA-MD-03-11-20204 C:\¥calbutmethods\Diane\F5-Onginal-1411:A.1 5.000]
2 Unknawn CA-269 C:Wcalbur\Data' DianeCAMD-03-11-2020% C:icalbutmethods\Dians'F5-Onginal- 141 1:4.2 5.000
* 0,000
( Run Sequence &
Acquzibon Options =
u
Instiument Start Insturment e —
LT WS
i aters ACQUITY Yes Fun Rows; 1-2

Priority Sequence

/] Start when Ready Change |nstruments.. Processing Actions
Instiument Method o
Q
Start g IBer&e. ] v
~ Qua|
Shut Down Slrm-shutdowsn. meth IBer:e F J
Feports
Programs | Pragranis
Pie Acquistion | Browss, ] B ; i
reate Quan Summary
Post Acquisition Browse.,
Aun Synchronously
[T Pre Acquisition T Post Acquisition
After Sequence Set System:
On @ Standby 0Off
ok | Canesl Help

e Notice that under “Shut Down” there is a method added. The general method is simply called
“Shutdown”. This will turn the UV/Vis lamp off, wash the LC column, and turn the flow off. If you are
not staying for the remainder of your analysis it is essential that you have a shutdown method in
place so that the solvent reservoirs do not run dry.

6. Data Collection and Analysis

a. Once your run has started it is important to watch the first two injections to make sure there

are no issues.

e Insequence set up there is an “Acquisition Queue” section that will list all of the samples in the

sequence.
e The sample will be highlighted green when acquiring and will be checked off once acquired. You

can keep track of the progress here.
e Thereis a real time view available as well. Click the clock button under the change tab and it will

show you real time spectra as it is being acquired.
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‘:{' Thermo Xcalibur Sequence Setup - 3-11-2

File Edit Change Actions

View GoTi

T

=

b. Once your analysis is completed you can analyze the data in Xcalibur.

Go back to the roadmap but this time open “Qual Browser”. You can now open your

sequence and click on each file name to see a different sample.

hermo Xcalibur Qual Browser - CA2-058 - [CA2-058raw]

File Edit View Display Grid Actions Tools Window Help - & x
FEE S BB (>R $ L E T = ?
2.0l ol W
% L C:\Xcalibur\..\CA2-058 02/19/20 22:55:46
< o B w
€\XcaliburdatalLa. \CA-2-218-rerun_20200213170206.51d RT: 0.00 - 9.01 5
s 296 NL
(= Cr2-058.rau] ~ 1004 306.0873 1.02E8
(13 CA2-059.raw 3 Base Peak F
(] CA2.080.raw 903 FTMS + p ES|
(33 CA2-061.raw ] Full ms
(3 CA2067raw 803 1200.0000-
£ oA2063 E| 800.0000] MS
raw 70 306 CA2-058
(2 CA2-056.raw 373 | 306.0870
(23 Blank-4.raw 5 50
(2] CA2-0B5raw ERRE
(2 CA2-072raw 2 50 312
(2] CA2-088raw 2 7 306.0875
(1 CA2-074.raw & 409
e B T T ' 03 250 00815 e e
-080.raw E|
3 | A 3.58 422 4.4 3363418 791 8.63 -
1 CAZ08 raw 90 2480701 2480701 2480700 2450702 2480700 2450702 2480701 2450707 24 o302 9t dy 5T 610 74t 223,967 2450702 2430701
(1 CA2-082raw E i Al Famaecy oS- 2480701 2480702 2480703  248.0701 338.3418
(Z1 CA2-087raw 10
(21 CA2-046 raw o3
$ LN o L o L a2 e
ggx:’g:x 0.0 05 10 15 20 25 30 35 X X 55 6.0 65 70 75 8. 85
(23 CA2-111raw Time (min)
CA2-114.
gcm-m:x CAZ-056 #923-1012 RT- 3.994.37 AV- 90 NL- 145E4 @
£ Caz T1araw T: FTMS + p ES| Full ms [200.0000-800.0000]
a 489 24646
(21 BLANKS raw s
(3 CA2- 117 raw 100
(21 CA2-105raw %0
(£1 CA2-121.raw
(£1 CA2-136raw 80
(21 CA2-135raw
(21 CA2-142raw g1
(23 LTA-963_20200220035546.raw N
(3 LTA-B26raw s
(23 LTA-563_20200220041507 raw < 50 4551}1559 485 87631
(O LTB-011 raw 2 " = z=7
(1 LTA-B56raw =
(1 LTA-846raw 2 5
QILTASI7raw . 48723050 438 35607
([ Blank-8 raw 486.30542 =
(22 Blank-3raw 48517924 | [ 486 35172 =7 487.30735 495-627575 489.31428
v 10 =7 et 48594134 486.87791 z=?  4BT60TT0 487.87543 2= 489.05496 =7
il fa "= ’l ) =7 I =2 2=7 N ], 2=2 '
e b e e M T e e
485.0 4855 486.0 4865 487.0 4875 488.0 4885 489.0 4895
miz

You can export your data via flash drive and work it up at your convenience on one of our
data processing computers in the low field NMR bay across from Brandie’s office.
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