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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.

2 DART SVP - Microsoft Internet Explorer |Z||E|E|
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

oy SNSE DAR T g;p

Linear Rail Controls

Heater Temperature: 24°C
@ Connectian @ Interlock @ High Vaoltage

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'E'E'
File Edit View Favorites Tools  Help

Address |é:'] hittp: {152, 168.10.111]

io ilg:nsw.:' DA R T SVP

Linear Rail Controls

DART Controls

Run

Standby

Heater Off
Heater Off

Heater Te
@ Connection 8l
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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

Heater Temperature: 35Q
@ Connection @ Interlock @ Highvoltage

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 calibrant, mix and samples.

a. Dip the closed end of a melting point tube in the PEG 600 solution and wand 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.

b. Do this 2-3 times for the PEG and then, using clean melting point tubes, run the drift
compensation/positive control mix (methamphetamine, cocaine and nefazodone) and your
sample(s) 2-3 times each. Remember that after you have wanded the melting point tube
through the gas stream, it will be hot! You’ll want to stir it around in the solution a little to
allow it to cool so more of your sample will adhere. If there is time at the end of the run, it
doesn’t hurt to run the PEG again.

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| Idle | [ eh =
[ i 32202007 10:51

| | | SamplelD: | | | [min]

Inclex Analysizs List Name Deszcription Statuz Orener Subrmit Time Fun length[min] Total run length[min]
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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.

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!).

E& Chromatogram Viewer

File Edit iew Chromatogram Tools Wincow Help

U HRE Em A @ = H
[—r———

] History | (0 view | B View 4
§ Current MassCenter Project TIC[1]; FESh Jcal2
= E} g‘;gﬂi 00 Intensity (7700831
4 11] 32007
+- 1] 32107
= 11] 32207
=[] calt
o HTICMsIn
=[] tens 1
o HTICMSI)
= U cal2
o T Time{min]
a Cther Projects

| ek o R A

Wienw 4 111 TIC[1],ESI+ cal2

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
1. Shift and right-click drag across the peak, then

ii.  Control and right-click drag across a background area
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iii.  The software will then (hopefully) “draw” the background subtracted, averaged spectrum
in the spectrum viewer window (if it doesn’t work properly, try it again!).

EE Spectrum Viewer

File Edit “iew Spectrum Tools Window Help

D2 &E nMdar? @ e @b e¥008 2 2was ua

M View 4

:: MS[1],0.146..0.212;-1.0°05[1],0.035..0.125; fES+ /cal2
Eal 03 Intensity (41173)
~133.09614 415 25457 /459.28084
! +503.30725
547 33272

89.05993
|

AEERMEE] am .2I2754
|
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2314760 < !

| \
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SR R e e BB a  ae e b
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miz

] View 4 11 [MS[1,0.145.0.212,-1 0*MS[1],0.035..0.1 26,ESh, cal2 Y

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

D e k& ammr®d @ e @B ety

(DD H| B L] w4 &% 4

M View 4 X
o 510146021 2,1 DPMS(15,0.035,.0.128; FES § cal2 »
0 Ares (123031)
~133.08631 415 25456 — —503.30743
100 §9.06012 37122785 S47 33291
1FF11179
25317634 32720063
23914607 { J
] l \ cobine Woabvw e ...|..In IL ...‘L.u. IJL TP TR R ..|l A § |l whe Mo . l..L- . -‘l.-l. J‘
100 200 300 400 500 500
miz ]
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)
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ii.  Under “Current Mass Calibration of this Spectrum” (Mass Calibration) select Change,
Internal Mass Calibration...

Change Mass Calibration |E| E|

WS Function: | TOF A0 00 S00-06-ERH——Af=-MerrarESrT

Current Mass Calibration of thiz Spectrum

Mass Calioration: [PEG+H_0

Mazs Drift Compensation: |(NDI‘|EJ
tior...

WfZ Axis Correction: ' = | 1.0000000  xh+ 0.0000000 = == Detals
—

Current Mass Calibration of this Function

Mazs Calibration: [PEG+H_O Change W | view.. |

| Change W | |

Mazs Calibration when acouired

| Wiewe ..
|

T &xiz Correction: = 1.0000000  « w + 0.0000000

9.4 | Cancel |

iii.  The Internal Mass Calibration Wizard will appear. Click finish.

iv.  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.

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

] (Internal Mass Calibration Data) - Mass Calibration Viewer(Modified)

file Yiew Calibrate Hep

| [ & sl ool P B B)
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0
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miz difference
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vi.  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 should be removed)

vii.  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!

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

ix.  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 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.)

Emsn];u.asa..u.942;4 [PMS[1],0 7820855,  ESk / pegroal_31708
A0 intensity (226222)
“304.15363
200
1501259 47023089
100
6506058 30515698 47222969
15113023 A0BAG237 46822276 | 47323618
0- e S T
100 200 300 400 500 600 700
miz
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b. Centroid the spectrum (under the spectrum menu) — or Alt, s, m (see section 11c.)

MS[11,0.868..0.842,-1 0"MS[1],0.782. 0.855; [ ESk  pegoal_31708
3
¥107  Area (T33078)
1 ~304.15363
500
] 15012681 47023099
£5.06059 30515698 472 22966
] 151.13023 30616235 46522251 ., |-473-23613
Odepe o o B e e B e R e NS R =TT
100 200 300 400 500 600 700
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...

Change Mass Calibration

M= Function; ‘|T"“= == FEEOTEST T.00E erval Exl+

Current Mazs Calibration of this Spectrum

Mazz Calibration: |temp_PEG
Mass Drift Compensation: |(None)
MIZ Axis Correction: ' = | 1.0000000 % M+ 0.0000000

mmu—’ hlaeation of this Function

Mass Caliaration: |temp_PEG Change W | view. |

| Change W | |

Mass Calibration when acouired

MJZ Axis Correction: M' = 1.0000000  x b + 0.0000000
Ok Cancel
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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)

File Wiew Caliorate Help

bt [B Sl ot | | 2 (2)
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[ miz diffarance

o
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miz difference
000104

-0.0005

3M7 2005 2:39 PM

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!

vi.  On the menu bar, select File, Exit then Return (or type Alt, f, 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.
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13. Data processing
a. Scroll to TIC[1] (this is the data for orifice 1 voltage =20 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. Set your mass calibration and mass drift compensation for this 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.

ii.  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.

e. Set your mass calibration and mass drift compensation for this function — with the Change
Mass Calibration screen still open,

i.  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.

ii.  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 (*.711) should be the
current date.
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g. “Library searching”

11

1.

1v.

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

fMass Mountaineer E”E‘E‘

@SPEE‘mmlE}L Composition | | Isotopes | i Series | & M3 Pariodic Tahle | Classity | ESI Pepfide | Nucleotide | Lipid

File Edit “iew Profile  Options Printto\Word — Batch processing  Help
View Spectra ‘ Search List | Mass Defect Plots | Series and m/z differences | Compare Spectra | Match Spectra

Open in Al Windows | Swap spedta CiMassCenter Data\DART_11_21_13.7p/\112113 7AWE_JLE-044_18_30Vjsp
Comparison M3 Cat (|
100 MDMCs (1

[(CompowndUists ] [DesignerStimulants RCdrugs xls | [Clear ]

flong)<H
L

Add to Neutral Composition Tolerance (mmu)

FH ONM Orne Ok OC [ 5 |
[ UserDefined 1 \og—l
[ User-Defined 2 ’03—| Threshold %
sl L s 1] 0 _
i 70 170 270 70 470 570
L None [ Dimers, Trimers "

Subtract from Neutral Composition s
Total 55 Spectrum
H o]
o o SR Ahundance

[ H2O [ OH (= +H-Hz0)

[] UserDefined 1 l:l v
[] UserDefined 2 l:l [ Add 1o existing search
[ UserDefined 3 l:l [ Mark Isotope Matches (+)
[ Only show isotope matches
[ Clear Specturm ] Mixad Dirmer Search Search Modifications
Clear Comparison M3 ] [ Results to DB Search ) [ Modification List__)

Name Compasition Adduct Measured Calculated mmu Abundance %

MOMCat (Methylone) CI1TH13NO3 +H 208.09348 208.09736 -1z 100.000
Toloxatane CI11H13NO3 +H 208.09848 208.09736 -1z 100.000

Rel. Intensity %

Status Status:

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

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 Compostion box) is selected,
typically “H”, by checking the box. User defined adducts can be used here.
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vi.  Under “Add to Neutral Composition”, usually the H will be selected, but there may be
special circumstances when you’d want to select another choice (for example, if you’ve
used ammonia to “derivatize” your sample).

“f Mass Mountaineer

Kt Spectrum ||."J'L Composition | [ lsotopes | 4 Series | & MS Periodic Table | Classity | ESI | Peptide | Nucleotide | Lipid

File Edit View Profile Options  Printto Word  Batch processing Help
Wiew Specira | Search List | Mass Defect Plots | Series and m/z differences | Compare Spectra | Match Spectra

Open in Al Windows
Compatison kS
100

C:iMassCenter Data\D/

[ UserDefined 3
() None

Subtract from Neutral Composition
OH Ooc
O H20 O CH (= +H-H20)
[ UserDefined 1 l:l
[ UserDefined 2 l:l
[ UserDefined 3 l:l

L5

[] Dimers, Trimers

Total
Ahundance

:

[ Add to existing search
[ hark Isotope Matches (%
[] Only show isotope matches

MDMCat (Methylon
[ Compound Lists ] |DesignerStimuIants_RCdrugs.xls v” Clear ] 2080985
kS
Tolerance (mrmu) %"
g
ERE
[}
o
[ User-Defined 2 ,O3—| Threshold >
0

70

MDMCat (Methylone)

[ Clear Spectum ] [M\xed Cimer Search ] [ Search Modifications ]
[ Clear Comparison MS ] [ Fesults to DB Search ] [ kodification List ]
MName Adduc
+H
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vil.

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.

f Mass Mountaineer

EEX

14! Specium ‘E)‘L Compaosition | _ |sotopes i Series | B MS Periodic Table Classify | ESI

Peptide | Mucleotide | Lipid

File  Edit View Profile  Options  Print to Word

Batch processing  Help

“iew Specira |Search List| Mass Defect Plots | Series and m/z differences | Compare Spectra | Match Spectra
Open in All Windaws C:\MassCenter Dats\DART_11_21_13.7pj\112113.7fUE_JLE-044_1A_30V jsp
Cormparison MS
[ Compound Lists ] ‘Des\gnerShmu\antszCdruga s v‘ l Clear l 100
&®
Al to Neutral Composition Tolerance (rrmu) %‘
HMH ONH4 OnNa Ok Oa 5 z 5
[ UserDefined 1 |02 £
[ User-Defined 2 [03 i
[ UserDefined 3 5 0+
70 270 370 470 570
[ Mone [ Dimers, Trimers mz
Subtract from Neutral Composition
Mass Spectrum
OH Oc Search flictal
Abundance
[ H20 [ OH (= + H-H20)
0
O ussrDstind 1 ||
[] User-Defined 2 l:l [] Add to existing search
[ User-Defined 3 l:l [ Mark Isotope Matches (%)
[ Cnly show isotope matches
[ Clear Spectrum [ Wixed Dimer Search ] [ Search Modifications
[ Clear Comparison M3 [ Results to DB Search ] Modification List ]
MName Compaosition Adduct Measured Calculated mmu Abundance %
MDMCat (Methylone) C1TH13MNO03 +H 208.09548 208.09736 -1.12 100,000
Toloxatone CIH13NO3 +H 208.09848 208.09736 -1.12 100,000
< | >

Stats Status:

Vii.

Mass Spectrum button, then click on the Match Spectra tab.

To compare data against the spectral libraries, load your spectrum by clicking on the

ix.  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.

x.  Click on the Search for Matching Spectra button. The status bar at the bottom left will

display the search progress.
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xi.  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.

! Mass Mountaineer

1 Spectrum | CH Composition | L Isotopes Al Series | B MS Periodic Tahkle Classify | ESI Peptice | Mucleotide | Lipid
File Edit Wiew Profile Options  PrinttoWord  Batch processing  Help
View Spectra | Search List | Mass Defect Plots | Series and mjz differences | Campare Epemra‘ Match Spectra
C:\MassCenter Data\DART_11_21_13.7pj\112113.7f1\Buprenorphine_90_S6BB4486 jsp
[ Jurnp to NIST Search Window 3 100 450.2041
£
R = 50+ 418.2758
User M3 Directory to Search [ Search Subdirectaries = 151 Eg-b
2 L 12
CiMazsCenter Data Libraries\Drug Std Library_ori30 USD 0 160.0 270.0 380.0 490.0 500.0
Parameters Subtract miz
Presearch  Threshold % Spectra C:MassCenter Data Libraries\Drug Std Library_cri9UiBuprenarphine_90_SEBB4486V jsp
450.3041
Min. Presearch Peaks 1 y 100
Find Spectra =
[ Match MIST formula exact mfz Eeitram: 3
Precursor mfz (NIST) 450304108 R
250304108 = 18275 Loy
Search MIST Search for Matching =
MSMS e or Farmula N ‘l sglPuq
50.0 160.0 270.0 380.0 490.0 600.0
Display Megative Subtracted Peaks and hide comparison peaks miz
C:\MassCenter Data\DART_11_21_13.7pj\112113.7f\Buprencrphine_90_SEBB448EV jsp
450,304
File Name Score Feaks
Buprenorphine_90_SEBB4486Y jsp 18 8
412976 451306
‘ 43313
| |
I 'r
468.3124
418.2758 451 5og1
450.3041
r T T T T 1
60 164 268 372 476 580
mz
C:iMassCenter Data Libraries\Drug Std Library_criS0\Buprencrphine_90_SEBB4486V jsp
Status | | Status:

Spectral search result shows comparison spectrum (in red).
xii.  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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