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1. In MS Tune Manager, under the File menu, load the DART POS O1 20V tune file. Once
loaded, make sure the voltage setting for the detector is not zero (~ 1900V).

Detectar Wolkage[V]: J Ramping

2. Set the AccuTOF to “Operate”. Select the down arrow (next to “Standby” below) and scroll to
select “Operate”

Rl (Untitled) - MS Tune Manager (Modified)

File “iew Instrument Monitor Acouire Tools ‘Window Help
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3. The DART Control window will either be open or minimized at the bottom of the screen. If it is
minimized, open it.
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File Edit ‘Wiew Favorites Tools  Help .1."

fddress |:éj http: {192 168, 10,111} V| 5o

DART Controls

Run

Standby

Heater Temperature: 24°C
& Connection & Interock @ High Yoltage

A

Free Run
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4. Inthe DART Control window, click on “Standby” and then click on the down arrow for the
heater control.

<2l DART SVP - Microsoft Internet Explorer E|@‘E|
File Edit Yiew Favorites Tools Help e

Address | €] hiepif192.168.10.111) v| =0

iog NS¢ DAR T g;p

Linear Rail Controls

Heater Temperature: 24°C
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Free Run

5. Choose the appropriate DART gas temperature for the type of analysis being performed
(typically 350°C for screening and pharmaceuticals).

2} DART SVP - Microsoft Internet Explorer E|@|g|
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2

6. Allow DART temperature to rise to the setpoint then click on “Run”.

i3
[ 1itp://192.168.... O =] [ 42| @ psrrswe

o a Suggested Sites ~ a Web Slice Gallery -

i(m\gcnsc' DART

Linear Rail Controls

|2.EI mmis Move To Target

@ Connection @ Interlock

Free Run

7. In MS Tune Manager, select “Acquire” on the menu bar and “Start Acquisition”, the Acquisition
Wizard screen will appear.

a. Select “next” and enter the acquisition data (file name) and your internal sample ID
information; check to make sure today’s date is in the acquisition data folder box.

b. Select “next” and check “use existing MS acquisition method”. This should be
“DART_POS SWITCH_O2 (this method utilizes function switching, changing the orifice 1
voltage every 0.25sec). You can also set the time allowed for the run in this screen (this is
dependent on how many samples you want to run).

c. Click finish.

d. Click on Start Run, then wait ~0.2 min before the next step (sampling the PEG).
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8. Run PEG 600, drift compensation/positive control mix and samples.

a. Dip the closed end of a melting point tube in the PEG 600 solution and wand (generally 1-3
times) through the sample gap (start with the tube low in the sample gap and draw it up
through the gas stream for best results). Stay closer to the ceramic end cap, but be cautious
not to touch it with the tube. Remember that after you have wanded the melting point tube
through the gas stream, it will be hot!

b. Similarly, using clean melting point tubes, run the drift compensation/positive control mix
(methamphetamine, cocaine and nefazodone) and your sample(s).

c. After you are finished collecting data, turn the DART control to “OFF”. Stop acquiring data
by clicking “Stop” in the Queue box in MassCenterMain in the lower left portion of the
screen (see below).

S| Ide | |

[ i 362272007 110:51

il |

SamplelD: | | | [min]

Inclex Analysis List Name Description Status Onener Subrmit Time Run lengthfmin] Total run lencth(min]

d. Inthe MS Tune Manager window, load the “Overnight” tune file. This will return the MCP
detector voltage setting to zero. Then, place the AccuTOF back in “Standby” mode.
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9. Open the spectrum viewer and chromatogram viewer windows (in Mass Center Main, under the
Tools menu, if they are not already open on the tool bar).

10. Open data file - in the chromatogram viewer window, under the history tab (box on the left), left
click on the data file name, then right click and select open (simply double clicking on it will not
work!).

& Chromatogram Viewer,
File Edit “iew Chromatogram Tools 'Window Help
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11. Performing the mass calibration:

a. Scroll to TIC[2] in the chromatogram viewer window (this is the data for orifice 1 voltage =
30 V).

b. Zoom in on the PEG peaks and take a background subtracted spectrum
i.  Shift and right-click drag across the peak, then
ii.  Control and right-click drag across a background area

iii.  The software will then “draw” the background subtracted, averaged spectrum in the
spectrum viewer window (if it doesn’t work properly, try it again!).

EEZ Spectrum Viewer

File Edit “ew 3Spectrum Tools Wndow Help
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M View 4
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c. Centroiding the spectrum

i.  On the menu bar, select Spectrum, Make Centroid Spectrum (or press Alt, s, m) and click
on Apply

E& Spectrum Viewer

File Edit “iew Spectrum Tools Window Help
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Centroided PEG 600 spectrum
ii.  Close centroid window.
d. Set mass calibration
1. On the menu bar, select Tools, Change Mass Calibration (or press Alt, t, m)

ii.  Under “Current Mass Calibration of this Spectrum” (Mass Calibration) select Change,
Internal Mass Calibration...

Change Mass Calibration

WS Function: |TOF 50.00- G00.00 ESl+ 1.00= Interval ESl+

Current k. i of this Spectrum

Mass Calloration: [PEG+H_0

Mazs Drift Compensstion; ‘(Nnnaj Change...

Irtesrnal
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= Calibration of this Function

Mass Callbratior: PEGH.T Change ¥ | view... |

‘ Change W | |
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‘ Wigme...
|
MIE Axiz Correction: M= 1.0000000 M+ 0.0000000
Ok | Cancel |
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1il.

1v.

vi.

Vil.

Vii.

iX.

The Internal Mass Calibration Wizard will appear. Click finish.

This will bring up the Mass Calibration Viewer. Look at the intensity of your spectrum,
intensities above 15000 tend to give good mass calibration data.

Max. error should be less than 0.003 and standard error should be less than 0.001

m (Internal Mass Calibration Data) - Mass Calibration Viewer(Modified)
File ¥iew Calbrate Help

N = e @
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There are a couple of things that can be done to improve the mass calibration, if
necessary.

1. Change polynomial order to 4. (Use only 3 or 4)
and / or
2. Remove outlying data points
a. Zoom in the outlying point, left click to select item (turning it red), then right
click and select “remove assignment” (no more than two non-adjacent points
should be removed)
To save the mass calibration, on the menu bar select File, Save As (or press Alt, f, a) and
scroll down to select temp PEG from the file menu. Click “Save”. Yes, you do want to

replace the existing file!

On the menu bar, select File, Exit then Return (or press Alt, f, r) to return to the previous
window.

Under “Current Mass Calibration of the Function” (Mass Calibration) select Change, then
Change..., and select temp_ PEG from the menu. Click OK. This sets your mass
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calibration for all of the peaks in this function only. This will need to be done for each
function (orifice voltage). Click OK to return to the spectrum window.

12. Performing the mass drift compensation
a. Zoom in on the drift compensation/positive control mix (methamphetamine, cocaine and

nefazodone) peaks in TIC[2] and obtain a background subtracted spectrum (follow the same
process as in section 11b.)

MS[1];0.86..0.942;-1.0*MS[1],0.782. 0.855; [ESH | pereal_31708
A0 Intensity (226222)
304 15363
200 1
15012691
| 47023039
100 1
6506058 +305.15695 47222959
15113023 30616237 46822076 |47 23618
0- —————7 7 T
100 200 300 400 500 &00 700
miz

b. Centroid the spectrum (under the spectrum menu) — or Alt, s, m (see section 11c.)

MS[1];0.865..0.942 -1 0*MS[1],0.762 . 0.855; / ESl+ / peg+cal_31705
s Ares (T33078)
30415363
2004
15042691 47023099
B5.05059 305.1:5658 472 22965
151.13023 30616235 48827251 473.23613
R R e e R e e e B
100 200 300 400 a00 G600 700
miz

c. Set mass drift compensation
i.  On the menu bar, select Tools, Change Mass Calibration (or press Alt, t, m)

ii.  Under “Current Mass Calibration of this Spectrum” (Mass Drift Compensation) select
Change, Internal Mass Drift Compensation...
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Change Mass Calibration
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iii.  The Internal Mass Drift Compensation Wizard will appear. The wizard is set up to lock
the protonated cocaine molecule to its calculated mass at 304.1549 Da. Click finish.

[} (Internal Mass Drift Compensation Data) - Mass Drift Compensation Viewer(Modified) |zHE|E|
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iv.  This will bring up the Mass Drift Compensation Viewer.

v.  To save the mass drift compensation, on the menu bar select File, Save As (or type Alt, f,
a) and scroll down to select temp_drift from the file menu. Click “Save”. Yes, you do
want to replace the existing file!
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vi.  On the menu bar, select File, Exit then Return (or type Alt, £, r) to return to the previous
window.

vii.  Under “Current Mass Calibration of the Function” (Mass Drift Compensation) select
Change, then Change..., and select temp_drift from the menu. Click OK. This sets your
mass drift compensation for all of the peaks in this function only. This will need to be
done for each function (orifice voltage). Click OK to return to the spectrum window.

d. Check the values of the methamphetamine and nefazodone positive controls; they need to be
within + SmDa of the calculated protonated molecules at 150.1283 Da and 470.2323 Da,
respectively. If they are not within the accepted range, redo the mass calibration using
another PEG600 peak. The mass drift compensation MUST be redone if the PEG600
calibration is redone!

e. Print out the post-calibration/drift compensation spectrum (from the spectrum viewer)
showing the cocaine, methamphetamine and nefazodone peaks and include in your case file,
making sure to indicate that you’ve determined the masses to be within the + SmDa criteria.

13. Data processing
a. Scroll to TIC[2] (this is the data for orifice 1 voltage =30 V)

b. Obtain a background subtracted spectrum for a sample peak (follow the same process as in
section 11b.)

c. Centroid the spectrum (under the spectrum menu) — or Alt, s, m (see section 11c.)

d. Mass calibration and mass drift compensation have already been set for this function in the
previous steps.

e. To obtain spectra from other functions, scroll to the appropriate function and repeat steps 12b
and 12c¢. Use the following steps to apply the mass calibration and mass drift compensation
to the additional functions.

1. Set your mass calibration and mass drift compensation for the spectrum- Tools, Change
Mass Calibration (Alt, t, m)

1. Under “Current Mass Calibration of this Spectrum” (Mass Calibration) select
Change, then Change..., and select temp PEG from the menu. Click OK. This sets
your mass calibration for this spectrum only. You will then need to change the mass
calibration for the rest of the spectra in this function.

2. Under “Current Mass Calibration of this Spectrum” (Mass Drift Compensation) select
Change, then Change..., and select temp_drift from the menu. Click OK. This sets
your mass drift compensation for this spectrum only. You will then need to change
the mass drift compensation for the rest of the spectra in this function.
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ii.  Set your mass calibration and mass drift compensation for this function — with the
Change Mass Calibration screen still open,

1. Under “Current Mass Calibration of the Function” (Mass Calibration) select Change,
then Change..., and select temp PEG from the menu. Click OK. This sets your mass
calibration for all of the peaks in this function.

2. Under “Current Mass Calibration of the Function” (Mass Drift Compensation) select
Change, then Change..., and select temp_drift from the menu. Click OK. This sets
your mass drift compensation for all of the peaks in this function.

f. Saving your data — File, Save As, JEOL DX (or type Alt, F, A, J). Be sure to choose the
proper location for saving your data: C:\MassCenterData\project file\folder\datafile. The
project file (*.7pj) should be the latest project (by date) and the folder (*.7f1) should be the

current date.
g. “Library searching”

i.  Open “Mass Mountaineer” (it should be open on the menu bar, if not select the shortcut
on the desktop)

" Mass Mountaineer,
@Spemrumlm Composition | L Isotopes Il Series | & MS Periodic Tahle Classify | ESI Fepfide | Mucleotide | Lipid

File Edit Wiew Profle  Options  PrinttoWord — Batch processing  Help
Wiew Specira ‘ Search List | Mass Defect Plots | Series and m/z differences | Compare Spectra | Match Spectra.

Open in AllWindows C:iMassCenter DatstDART_11_21_13.7p\112113.7E_JLE-044_14_30V jsp
Comparison S
[_Compound Lists_] ‘D93\gmerShmu\aﬂls_RCdrugsxls v‘ [ Clear ] 100
Ed
Add ta Neutral Composition Taolerance (mmu) f;:“‘
5
FH ONHE ONa OK OO 5 E 50
[1 User-Defined 1 |02 £
[ UserDefined 2 |03 Wit 7
User-Defined 3 5 0=
= 70 270 370 470 570
[ None [ Dimers, Ttimers miz

Subtract fram MNeutral Composition
OH Do | Search ol toss Specrem
Abundance

0 H20 O OH (= +H-H20)

0
O userDetned1 ]

[0 UserDefined 2 l:l [ Add to existing search
[ UserDefined 3 l:l [ Mark Isotope Matches (%)

[] Only show isotope matches

[ Clear Spectrum ] [M\xed Dimer Search ] [ Search Modifications ]
Clear Comparison M5 [ Results to DB Search ] [ hodification List ]
MName Composition Adduct Measured Calculated mmu Abundance %
MOMCat (Mathylone) C1TH13NO3 +H 208.09848 208.09736 -2 100.000
Toloxatone C1TH13NO3 +H 208.09848 208.09736 -2 100.000
< b3
Status [ | Stakus:

ii.  Open your MS file by clicking on the Mass Spectrum button and follow the path to your
datafile (C:\MassCenterData\project file\folder\datafile)
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1il.

1v.

vi.

Load your search list(s) by clicking on the Compound Lists button and navigating to the
Libraries (C:\MassCenter Data Libraries\library name.xls). Multiple search lists can be
open at one time. Click on the down arrow to see what lists are currently open. Removing
a search list can only be done by clearing all the lists and re-building with the list(s) you
want/need.

Set your threshold % and mass tolerance (threshold 5, mass tolerance 5 is a good place to
start)

Make sure the charge carrier (in the “Add to Neutral Composition” box) is selected,
typically “H”, by checking the box. User defined adducts can be used here. There may be
special circumstances when you’d want to select another choice (for example, if you’ve
used ammonia to “derivatize” your sample).

% Mass Mountaineer

i Specturn | CH Composition | | Isotopes | il Series | B MS Periodic Table | Classity | ESI | Peptide | Nucleotide | Lipid

File  Edit “iew Profile  Options  Print to WWord  Batch processing  Help
Yiew Spectra | Search List | Mass Defect Plots | Series and my/z differences | Compare Spectra | Match Spectra

| Mass Spectrum Open in Al Windows Swap specra CiiMassCenter DatalD/
Comparison kS ot (Mt
MDMCat {Methylon
Campound Lists Designeratimulants_RCdrugs xls || Clear 100 2080385

ool to Neutral Composition Taolerance (mrmu)
H JOMNHS OMe Ok OO 5
L#fer-Defined 1 |02

Threshald %2

Rel. Intensity %

[ UserDefined 2 |03
[ UserDefined 3[04 5

[0 None [] Dirners, Trimers

Subtract from Neutral Compoaosition

Tatal
H Cl
O O Abundance

[ H20 [0 OH (=+H-H20)

[ UserDefined 1 0

[ UserDefined 2 [ Add to existing search
[ UserDefinad 3 [1 Mark Isotope Matches (%)

[ Only show isotope matches

[ Clear Spectrum ] [Mixed Dimer Search ] [ Search hodifications ]

[ Clear Compatison MS ] [ Fesults to DB Search ] [ hodification List ]

Click on Search. Checking the “Dimers, Trimers” box will allow searching for these
adducts. Search results will be displayed in list form at the bottom of the screen and
peaks in the spectrum will be labeled with search hits (if the compound Name is too long,
the label might not be applied). Clicking the “Calculated” tab in the search results table
will order the results by increasing mass. Print your data using “File/Print Now” or “ctrl-
P” on the keyboard.
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f Mass Mountaineer E‘E‘E‘

pedum omposition | _ Isotopes | ulll Series | g eriodic Table assi eptide ucleotide | Lipi
1 Spect Comp Isotop il S E- MS Periodic Table | CI ES| | Peptide | Mucleotide | Lipid
File Edit View Profile Options Printtoword  Batch processing  Help
Wiew Spectra |Search List | Mass Defect Plots | Series and myz differences | Compare Spectra | Match Spectra
Open in All Windows C:\MassCenter Data\DART_11_21_13.7pj\112112.7AWE_JLE-044_1A 30V jsp
Comparison M3 100 MDMCat (Methylone)+H
[ Compound Lists ] ‘DeswgnerShmu\ants_RCdrugs.xls vH Clear I 2080985
®
Add to Neutral Composition Taolerance (mmu) %‘
EH ONH ONe Ok 00 [ 5 | -
[ UserDefined 1 |02 &
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Subtractfrom Neutral Composition T
Total 2ss Spectrum
H Cl
J J Abundance
[ H20 [0 OH (= +H-H20)
0
T
[ User-Defined 2 l:l [ Add to existing search
[ User-Defined 3 l:l [ Mark Isotope atches ()
[ Only show isotope matches
[ Clear Spectrum ] [Mixed Dimer Search ] [_Search Modifications |
[ Clear Comparison M5 ] [ Fiesults to DB Search ] Modification List |
MNarne Composition Adduct Measured Calculated rrmu Abundance %
MDMCat (Methylone) C11H13N03 +H 208.09545 208.09738 -1.12 100,000
Taoloxatone C1TH13N03 +H 208.09843 208.09738 -1.12 100,000
£ | *

Status | | Stabus:

vii.  To compare data against the spectral libraries, load your spectrum by clicking on the
Mass Spectrum button, then click on the Match Spectra tab.

viii.  Click on the User MS Directory to Search button and navigate to the MassCenter Data
Libraries folder and select the spectral library to search (prep libraries for most
pharmaceutical preparations and std libraries for primary standards spectra). Be sure to
choose the appropriate orifice 1 voltage for the data spectrum you are searching.

ix.  Click on the Search for Matching Spectra button. The status bar at the bottom left will
display the search progress.

x.  The resulting search will show your data spectrum on the top, the comparison spectrum
from the search result and a mirror display with your data at the top (in blue) and the
comparison in red. Tabular results are displayed at the bottom left. Clicking on
subsequent entries in the search list will display the spectrum in the mirror and
comparison windows. Print data using “File/Print Now” or “ctrl-P” on the keyboard.
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File Edit Wiew Profile Options  PrinttoWord  Batch processing

Help

Wigw Spectra || Search List H tass Detect Plots H Series and m/z differences H Compare Spel:tra‘ Match Spectra ‘

I Jump to NIST Search Window l

C:iMassCenter Data\DART_11_21_13.7pi\112113.7f\Buprenorphine_30_SEBB44EEV jsp
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g
= — 4182758
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= o | 2134
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Parameters miz
Presearch  Threshold % SpeER C:\MassCenter Data Libraries\Drug Std Library_ori90\Buprenorphine_30_S6EB4436V jsp
Min. Presearch Peaks 100 4503041
£
Find Spectra -
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450 304108 s 4182750 o
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MSMS Spects or Formula R sgf‘\u
50.0 160.0 2700 3800 4900 6000
Dizplay Negative Subtracted Peaks and hide comparison peaks miz
C:\MassCenter Data\DART_11_21_13.7pj\112113.7f\Buprencrphine_S0_SEBB4428EV jsp
450.304
File Name Score Peaks
Buprenorphine_90_SE6BB4466% jsp 1.8 g
18275 451308
‘ 468313
. )
y | T
468 3134
_ 4182758 451 hpi+
Red spectrum =
spectral search result
450.2041
r T T T 1
60 164 268 372 476 580
mz
C:\MassCenter Data Libraries\Drug Std Library_ori90\Buprenorphine_S0_SBBEA486Y jsp
Status Status:

xi.  Repeat as necessary for other orifice voltages.

14. When you have finished using the DART, ensure the gas temperature is below ~120°C and then
click on the “Off” button to turn the unit off.
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