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DART® J5i¥
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Cody, R., et al., Anal. Chem., 2005, 77, 2297.
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Contamination Resistance G & 1}
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Contamination Resistance G & 1}
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Anal Chem. 2013, 85, 170-176
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No Matrix effect JoZ: i 3N
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Solvents Friendly Joi& 730N
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Regardless of solvent type, DART yields protonated molecules
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» Cancer and Control Groups .
> 99% to 100% accuracy l ’ o i [r
B 100% sensitivity v il \ i i,

M 98-100% specificity
» Two different data evaluation
approaches

JISITION AND FEATURE !

X. Xi. 100

contro

Metabolic profiles can distinguish between
Serum samples were obtained from 44 wo
with serous papillary ovarian cancer (stage
and 50 healthy women or women with ben
(e.g., serous, simple, or follicular cysts; Talk
in triplicate to DART MS profiling.

Zhou, Fernandez, et al.

Ovarian Cancer Institute, Georgia Tech., etc.
Cancer Epidemiology, Biomarkers & Prevention, R
2010 a
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Metabolomics based non-target screening
Methods for Organic Food Authentication, BioFach 2013
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I DATA ANALYSIS: way of farming

Data processing:

Organic
Integrated

Mrkev-DART neg EtAc_data pro PCA.M3 (PLS-DA)
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A Conventional
U Principal Component Analysis (PCA) 41
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T o
— Prediction and recognition abilities |
between organic, integrated and  *
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PRAGUE
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DART PRiE R 7))

« GAGs degrade at elevated
temperatures in DART MS

o Studied: chondroitin sulfate,
dermatan sulfate, OSCSs, and
heparin

. Degradation products help to
screen for contaminants

. Conjoin real time multivariate
data analysis to discriminate
samples

« Limit matrix interference on
guantitation

« Measure OSCS-contaminated
samples from industry

« Combine with portable MS to
mobilize screening to sites of
need

Peter Nemes and Dinesh V. Patwardhan
FDA OSEL/CDRHY/Division of Chemistry and
Materials Science, Silver Spring, MD, USA
ASMS 2012
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—» Thermal degradation in DART with PCA of the data

capable of differentiating major GAG types in high
throughput.
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In DART MS, OSCSs

—>decompose in a temperature-dependent manner,
—>yield fragments different from those of heparin, and
=>show feasibility for diagnosing contamination.
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DART in ADME X &5r: EE
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ground electrode gas heater balance pump MS/MS (APF4000)

DART Jon Source grid electrode

Roche, Yeping Zhao* et al
Rapid Commun. Mass Spectrom. 2008; 22: 3217-3224
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Promazine in Urine AR EER

Chlorpromazine internal standard

DART: Promazine in Urine

Area/Area(lS)

Typical LLOD
0.25-5ng/mL
in plasma
22 compounds

ppm
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GHB In Urine 'jslcﬁ Vﬁjﬁ%ﬁ;’% (Deuterated 1.S.)
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DART - API 5000 MS/MS JRit &5

BE R EERUE ;
°T API 5000 MS/MS
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DART - 5000 MS/MS MRM E&
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DART REEFEIR PRIt FE BB
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Rapid Commun Mass Spectrom. 2013 Feb 15;27(3):467-75.
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DART fREPISIEHFP P TEREY

Table 2. Quality parameters of the method for the determination of benzimidazoles in milk and authorized MELs in milk
Run-to-run (% RSD)
l Linearity (r) [Accuracy (rel. error %)) l
LCL
Kecovery  External Internal standard Low level Medium level MEL

Compound (kg kg™ (% RSD) calibration calibration (10 pg kg™) (100 pg kg™ (g kg™
ABZ 1 42 (5.1) (.9968 0.9993 19 [2.5] 11[2.0] 100
ABZ-50), 5 87 (3.4) 0.9949 (,9986 25[8.3] 22[5.4] 100
ABZ-80 1 86 (6.3) 0.9911 0.9991 21[8.5] 13[6.1] 100
NH,-ABZ-50, 5 82 (5.7) 0.9920 0.9994 25(7.9] 18[6.3] 100
TBZ 1 495 (2.4) 0.9937 0.9960) 17[5.3] 14[3.3] 100
TBZ-OH 1 89 (4.8) (.99649 0.9997 15[6.2] 13[4.2] 100
FBZ, 1 82 (6.2) 0.9960 0.9978 13[5.4] 9[4.2] 10
FBZ-50, 5 84 (5.7) 0.9942 0.9970 20[9.3] 15[6.8] 10
MBZ. 1 88 (4.3) 0.9991 0.9990 18[6.2] 16[5.3] .
NH,-MBZ 5 85 (6.7) 0.9937 0.9985 25[9.2] 20[7.6] .
MBZ-OH 1 84 (5.4) 0.9968 0.9984 22[6.8] 5[4.2] .
FLLI 1 79 03.4) (.9953 = ta i 6[3.7] -
MNH--FLL 10 77 7.2) (.9957 18[5.3] -
OFZ 2 B9 (5.6) (.9952 17[6.4] 10
OXxl 1 B (6.1) (.9951 13[5.2] -
CBZ 1 90 (3.4) (ouad . 11[5.3] -
TCE 1 6 1(7.2) (ouad ’ 12[6.4] -
KETQ-TCZ 1 8> (H.6) (977 : . N : 14[7.5] -
FEB 1 42 (3.5) (.9968 14[3.8] 10
LEY 1 94 (2.2) (9979 16[5.4] -

Rapid Commun Mass Spectrom. 2013 Feb 15;27(3):467-75.
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Transmission Module &F X=X DART

Rapid Screening for Pesticides

DART and High Resolution

FDA Forensic Center Results

April 2010
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Transmission ModuleZFEiERDART

1.8 min Screening for 529 Pesticides

Simultaneous Detection of 8 Pesticides
iIn 3 dalton mass range

304.26355

a0 | 196 7

1fl \ 305 15842
37 C -196
381 521 304 11308 /

394 04396 305 26692
303.19551/

303 26478

419

3D4 an4g13

305.04966

303.0 303.2 3034 3036 3038 304.0 a0d.2 304.4 304.6 3048 3050 3052 3054 305.6 305.8
miz

Partial Mass Spectrum - 303 — 306 dalton mass range

Clofentezine #37 Cumyluron #161 Allethrin  #381 Tri-allate #521
Norflurazon #340 Fenamiphos #440 Diazinon #4119 Fenpropimorph #196
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DART Apple Juice: DART 3ERH

Dimethoate Spiked at:
« 100 ppb

e 1ppm

100 ppm
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Temp Ramp 3+D: Dimethoate in Apple Juice

14 .04 ML: 8. 49E6

35OOC mfz= 188.19-199.19

1004

“ 5 uL spots

1 SRM: m/z 230 — 199

23 eV
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60

45 (
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n
T

357 i
|
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Dimethoate in Apple Juice 3£
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y = 4E+06x + 598571

ASPEC
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DART - TOF 25|57 43
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Transmission DART: &R
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X-Z Transmission: #FiT R

o
0

« XZ Scanner

o
w

e e e

« 96 samplesin 16
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o
N
|
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Antiparasitic Veterinary Drugs in Feed and Food
DART-MS Analysis with QUEChERS

« Utilize commercially available « Antibiotics in milk example:
QUEChERSs kit

o Milk 15 gm
« Good for complex food matrices, . .
bulk food and those containing - Add 0.1% Formic acid to
high fat content create more acidic solution for

acidic antibiotics

« Enhances transfer of small polar . .
molecules into the organic - Add Dispersive Sorbents

solvent phase of the extraction _ 50mg PSA and 50 mg C18

— 1ml Acetonitrile
. Add Mg salt and mix

« Analyze organic phase by
DART-MS

Hajsolva, J., et al. Institute Chemical Tech., Prague, CZ.
Rapid Comm. Mass Spectrom. 2013, 27, 467
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Analysis of QUEChERSs extracts of milk for antibiotics

150° 250° 350° 450°C

SAL
m (| | | PR |
[M+Na]*

100 i 773 4805
fo] SAL .
3w m/z 773 80 4
o
: "

20 75+

s i -l

1

Lol MON
! %4 MON £ o+ [M+Na]
§ =4 mlz 693 g 551 -
5 ot ROB NAR
. S H [M+H]* [M+Na]*
PN S 334 0807 a7 4062
40 4
100 30 -
538 0577

20 ROB 25 319.2614

&0 m/z 334 204 CLO 68 4008
< ] [MHH]* 5751677
§ 40 191
¥ o ” sid l MAD

e i | S ey o .:J.l”:{l‘.,fn.‘”‘,l 1 “[M:T‘a}f

o 1 2 3 4 S5 €& 1 8 W0 200 300 400 SO0 B0 700 800 900 1000
Tirme (min) mx

Effect of gas temperature on DART-HRMS sensitivity for coccidiostats

Hajsolva, J., et al. Institute Chemical Tech., Prague, CZ. Rapid Comm.
Mass Spectrom. 2013, 27, 467
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Analysis of QUEChERSs extracts of milk for antibiotics

150° 250° 350° 450°C
i 4 - I (| LEV*
441 [M+H]
:": THB 100 G
80 3
el miz202 s .
g o]
3 20 853
o U ] GQL CF
§10¢ LEV 440 L Lk THB
g = ged 64 703 [M+H]*
7 w] mlz 205 i
2 w0 2 3
1 | §
A s U i L 3 553
:""7 ALB 63 § 5-HXTHB
Sl miz266 | e [M+H]*
g « 3 oxi
. E "
i ) » wr
o 100 ; E
t»] FEB (§ 3 ﬁhﬁ;lmwl*
: w5 mlz 447 153 mwu/TR' FEB
£ 40 103 3030803 +
% * (MHHI* e
g n 53 358 8561 [ “”3]?3
‘ | E
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Effect of gas temperature on DART-HRMS sensitivity for benzimidazoles.

Hajsolva, J., et al. Institute Chemical Tech., Prague, CZ. Rapid Comm.
Mass Spectrom. 2013, 27, 467
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Rare occurrence of [M+Na]+ produced by DART

Compounds assignment mass (Da)

ABZ [M+H]" 266.0958

ABZ-S0O, IM+H]' 298.0857

ABZ-SO [Mi+H])* 282.0907

NH,-ABZ-SO, [M+H]" 240.0802

TBZ IM+H]* 202.0434 N

TBZ-OH [M+H]' 218.0383

FBYZ. [M+H]" 300.0802 —

FBZ-SO, [M+H]' 332.0700 N s

MBZ M+H]* 296.1030

NH,-MBZ IM+H]* 238.0975 idi

MBZ-OH [M+H]* 298.1187 Levamidisol

FLU [M+H]' 314.0936 e

NH,-FLU IM+H]* 256.0881

OFZ [M+H]" 316.0751 Y

Ox1 [M+H]" 250.1187 .

CBZ [M+H]* 303.0911 Structures with

TCZ [M-H] 356.9428 . e

KETO-TCZ [M-HJ 326.9500 significant hydrogen

FEB M+H]" 447.1333 . .-
[M+H]* bonding facilitate

capture of the
cation
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Solid Phase Extraction (ITSP SPE)

Instrument top sample prep (ITSP) solid phase
extraction is a procedure that utilizes a small
cartridge with C-18 sorbent.

Procedure

 The initial sample preparation was done by extracting
200 mg of sample in 5 ml of water at 90° C for 5
minutes.

* The cartridge was first conditioned with methanol and
water.

« 100pl of sample was applied to the column.

« A 100ul portion of water was used to elute interfering
molecules.

" “x'&'.""'

« A 100pl portion of methanol was used for the elution - B b
of more polar compounds.

» The sample and two elutions were collected in
separate vials for analysis.

ASPEC
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Gerstel Twister Spin Bar: Sample Concentration

Twister was spun overnight in
orange juice with
50 ppb level of 10 pesticides

hﬁ ﬂ :(ﬁ] Oct. 30,2014 | Dr. C. Liw 35



Wine Sampled with PDMS
Twister

Minimum 30 minutes
unattended stirring

Twister placed in glass chamber = COMPLETE

desorption

Twister stir bar
(PDMS, 0.5 mm thickness)
introduced into 2 mL wine
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Typical DART-MS Chronogram from

Stir Bar
Glass Chamber: Much Improved Reproducibility

25 ppb Spiking Level of Phenolics

RT: 0.00 - 5.60
2.04 NL: 2.04E4
1005 115 160 2.36 831 A-EP  miz= 106.04135-106.04347 F: FTMS - p NSI Full ms2
] ' 121.07@hcd45.00 [95.00-145.00] MS
50 Twister_WineStdCurve_25ppb_Barl_12hrspin_25MAR1
a 3 _Run01
108, 2.06 2.39 579 201 NL: 5.78E4
= 1.18 3.44 375 A-EP-d4 m/z=110.06642-110.06862 F: FTMS - p NSI Full ms2
] 125.09@hcd45.00 [95.00-145.00] MS
50— Twister_WineStdCurve_25ppb_Barl_12hrspin_25MAR1
] 3 _Run01
108, 315 346 3.78 NL: 3.59E4
- 241 273 4-E(G  miz= 136.05162-136.05434 F: FTMS - p NSI Full ms2
] 1.98 151.08@hcd25.00 [95.00-175.00] MS
50 Twister_WineStdCurve_25ppb_Barl_12hrspin_25MAR1
] 0.63 455 488 531 3 RunoOl
o .
318 349 3.91 NL: 3.38E5
100 2554 286 m/z= 141.08450-141.08732 F: FTMS - p NSI Full ms2
. 4-EG-d5 156.11@hcd25.00 [95.00-180.00] MS
50 Twister_WineStdCurve_25ppb_Barl_12hrspin_25MAR1
] 3_Run01
071717 [T rr 11 rrr1r [ r1rrr[yrr1r1r [ 1T 1T 1T 1T [T T T T [ T T T 1T [T T T T [T T T T [T TTT7]
0.0 0.5 1.0 1.5 2.0 25 3.0 35 4.0 45 5.0 5.5

Time (min)
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Direct Twister DART-MS Analysis

120424-01_Twisterl9&20_OSCranLt_Blank&50ppbSpin #598-654 RT: 4.99-5.41 AV: 57 SB: 116 0.46-1.46 NL: 1.34EG6

T: FTMS {1,1} + p NSI Full ms [100.00-500.00]
100 322.14321

n 10 Pesticide Mix (50 ppb) in orange juice
90 DART Heater 325° C; linear rail movement 0.2 mm/s
80
70—
60— 305.10788
50
40—
- 372'99673 406.07125
20 /
. ) )
10
- 217.17969 3, Hos14 280.153 |~ 338.34136
. ‘ e | | 355.33151 ‘
01'\‘\'\ 54 B B N R ”'\‘ f \'\“'\“‘\‘\I\ I \'\ - \\ - - \ I
2 220 240 260 280 300 320 340 360 380 400 420
m/z
"H ﬂ :(.i Oct. 30,2014 | Dr. C. Liw 38




EtOH dimer S P M E/DA RT

100 750900 Irish whiskey
s 0 Direct: No SPME
2
< 40 -
T 20
x 0 u R o=t ‘ ] et ‘ " \“
60 120 180 240
Carboxen/DVB/PDMS SPME Fiber
100 93.0917 Et-octanoate
. 80 - 1731521 Et-decanoate
§ 60 — Et-hexanoate 2011875
Q |
; ;'8 i Furfural Et-dodecanoate
o 0 . [ N “’ | - L] T — ’ Lol ‘ ,“4 - m—
60 120 180 240
m/z
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New Technology Solid Phase Micro Extraction (SPME) Probes

* Supelco LC-Probes are 45 micron SPE coated fibers

* Designed to collect samples for LC/MS analysis

* DART-MS probe to urine for rapid 15 minute extraction

e (C-18 coating retains drugs and small molecules

* Remove probe, rinse with water to remove solubles like creatinine
* Position between DART source and MS inlet with results in seconds
* Also works with foods and forensic samples

Sorbent
coated
portion
of the
probe
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LC-Probe (SPME) Analysis of Urine (HR-MS)

Drugs concentrate on the fiber reducing effect of creatinine which
normally causes matrix interference

Methamphetamine+H
100
- Creatinine
| \ Methadone+H
i Tramadol HCI
0 | | . . | | i |
14 114 214 314
m/z
Name Composition  Adduct  Measured Calculated mmu Abund.
Tramadol HCI C16H25N02 263.186 263.188  1.83 12
=+ Methadone C21H27NO +H 310.215 310.217  1.48 32
Methamphetamine ~ C10H15N +H 150.128 150.128 -0.22 100
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LC-Probe (SPME) Analysis of Urine (HR-MS)
Drug confirmed with in-source fragmentation

Methamphetamin_e_Frag3

1007 - Methadone Frag 3
] Methamphetamine_Fragl
] Methadone_ Fragl
| Methamphetamine+H
I,."" Methadone+H
0 ‘ ] . |\‘£| l Al . . | || . l .
49 99 149 199 249 299 349
miz
Name Composition  Adduct  Measured Calculated mmu  Abund.
+ Methadone C21H27NO +H 310.217  310.217 -0.11 19
+ Methadone_Fragl C19H210 265.159  265.159 -0.55 45
+ Methadone_Frag3 C7H50 105.033  105.034  0.44 2
Methamphetamine C10H15N +H  150.127  150.128  1.08 36
Methamphetamine_Fragl C9H11 119.083  119.086  2.57 45
Methamphetamine_Frag2 C7HY7 91.054 91.054  0.77 100
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SPME DART of Green Tea

100 256,87 100 567.19
"
80 80

. 270.86
70 70

o 8

o il

S 60— @ 60

© R =

[ o= _ =

3 en- 3

< 50 548.46 < 50

o A 534.43 2

S 40 S 40

o n o
304 22870 30 568.17

1 21483 520.57 20
20 -
2 549 61 596.22
10 686.16 760.07 gg1.93 10 612.92
: 79917 1123.00
Tl 0 IL“ Jahl 1 ‘\

“

RPN

SPME extraction with PDMS DVA showing positive ion mass spectrum and same sample
extracted with SCX fiber (right). Most likely different chemical entities are collected by the
different fibers as evidenced by many different mass values
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Sample Apparatus

- e TSR

naturally SEES

en (=

0%
0%
v
o=

SPME fiber suspended in sampler by
holder

96 well format for multiplexed prep

@
Plate shaker used for sustained sample

agitation while SPME fiber is immersed in
liquid sample

Dﬁitbéﬁiim.v)f
- | '
| |

[
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Apple Juice with 6 Pesticide Mix

198.0963 Zﬁi

100
S0~ 180.0858 325.1112
O: B ]]45'?48? | || 214.1274 289.9904 _ ‘ 369,,1484 451.1420 487.;.633
100 198.0962 @1420
7 298.2725
507 180.0856 2725 )
7 145.0487 342.1376
07 [ Ll ‘ L | ”‘21”91115 L “ \/ . 4041219 4871630
100+ 127.0385
50{ 144.0648 198.0963
N 177.0538
7 x 253.0694  322.1423
glesozsa| | PR PR 4041226 451420
100, €I
. 202.0851 302.0690 Q
50 404.1218
. 136.0749 80961 3383395
— . y //
07 R I ‘ A L. | ‘ \‘.‘ L | N M A Sg;mm‘%??"loz
B e et B B s N NG A A 55>~ R A B B
100 150 200 250 300 350 400 450
m/z
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NL: 3.84E8

Glass Capillary
Carbohydrates dominate
signal

NL: 3.51ES8

C18 SPME Fiber

NL: 5.62E8

SCX SPME Fiber

NL: 1.69E8

PDMS/DVB SPME

Fiber

Pesticides and m/z of [M+H]+
Carbaryl 202,

Spiroxamine 298,
Pyriproxyfen 322
Fenhexamid 302,
Azoxystrobin 404
Difenoconazole 406,
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Reusable Solid-Phase Microextraction Coating for Direct Immersion
Whole-Blood Analysis and Extracted Blood Spot Sampling Coupled
with Liquid Chromatography—Tandem Mass Spectrometry and
Direct Analysis in Real Time—Tandem Mass Spectrometry

Fatemeh S. Mirnaghi and Janusz Pawliszyn™

Department of Chemistry, University of Waterloo, 200 University Avenue West, Waterloo, Ontario, N2L 3G1, Canada

C18 PAN coated
screen (left) mounts
in Transmission
Module
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SPME-TM-DART S5 R{EDARTE &

ChemComm RSCPublishing

COMMUNICATION

Solid phase microextraction (SPME)-transmission
o mode (TM) pushes down detection limits in direct
[Cite this: DOI: 10.1039/x0xx00000x analysis in I‘eal ﬁme (DART)T

German Augusto Gomez-Rios and Janusz Pawliszyn

Received 00t ,
necmodon 2014

DOI: 10.1039/x0xx00000x RSD < 5%
www.rsc.org/ LLOD ~ 10 - 100ppt
o 3 min per sample

A new SPME device was developed and applied for quick
solventless extraction/enrichment of small molecules from
complex matrices. Subsequently, the device was coupled as
a transmission mode substrate to DART resulting in limits
of detection in the low pg/mL level in less than 3 minutes
with reproducibility below 5% RSD.
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SPME-TM-DART & &

ar
i
)
=
-
als

Y ——

X.Wang, X. Li, Z. Li, Y.
Zhang, Y. Bai, H. Liu,
Anal. Chem. 2014, 86,
4739-4747.

W
o)

A

A. Rodriguez-Lafuente, F. S.

] Mirnaghi, J. Pawliszyn,

§ RipeprpEa¥ R Anal. Bioanal.

ot P et Chem. 2013, 405, 9723-
A 9727.

Figure S2A. In-Tube Solid-Phase Microextraction with Direct Analysis in Real Time Mass Spectrometry: image was adapted
from the original source published by Wang and collaborators [2]. B. Thin-film solid-phase microextraction and direct analysis
in real time: image was adapted from the original source published by Rodriguez-Lafuente and collaborators [3].

ASPEC o 30,2014 | 73 . Liw




-
Sl
y—

ol Sy

SPME-TM-DART 5 R EDARTEE
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< 100 mm >
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~

Figure S10 A. SPME-TM configuration for individual extractions and B. SPME-TM 12-strips configuration for high-throughput
analysis using 96-Concept autosampler (PAS Technologies) [1].

German Augusto Gémez-Rios and Janusz Pawliszyn*
ChemComm 2014
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SPME-TM-DART & R ¥ DART &

1. Extraction/sampling (< 1 min) J/ ‘
0.3-1.5 mL of sample

3200 rpm vortex agitation

PR

3. Desorption/Ionization (~20 s)
DART-MS/MS, MRM mode
350°C, 350V, 0.2 mms1

2. Quick Rinsing (10 s)
1.5 mL Water (LC/MS grade)
3200 rpm orbital agitation

Scheme 1 Experimental set up for SPME-TM extraction from complex
matrices and desorption/ionization using DART-MS/MS.

German Augusto Gémez-Rios and Janusz Pawliszyn*
ChemComm 2014
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SPME-TM-DART & R
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¢ I L N . W— igure S9 lon chronograms of three controlled substances:
o T e heroin (A),propranolol (B), and stanozolol (C). 1 min
= — extractions were performed using vortex agitator set-up at
= | maximum speed (3200 rpm). Simultaneous extraction from
g e 1.5 mL of PBS spiked with20 ng mL-1of 21 substances
% \ ' described on Table S2. Analyses were performed using a
= ﬂ| NL Thermo TSQ on MRM mode.
z ‘ | ) ¢
qoL A |

TTE TR TR T German Augusto Gomez-Rios and Janusz Pawliszyn*
ChemComm 2014
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Figure S7-1 A. Quantitative
analysis of plasma spiked with
cocaine (50 pg mL-1to 50 ng
mL-1) and its isotopomer [D3]
cocaine (12 ng mL-1). B.
Quantitative analysis of urine
spiked with cocaine (50 pg mL-1
to 50 ng mL-1) and its
isotopomer [D3] cocaine (12 ng
mL-1).

German Augusto Gémez-Rios and
Janusz Pawliszyn*
ChemComm 2014




‘_\_" ‘=[ y R
SPME-TM-DART & R (EDARTE £
# Compound name Logp Parention  Production g epses Collision  polarity LoD~
(m/z) (m/z) energy (ppt)
1 Amphetamine 1.76 136.099 91.114 17 36 + 112
2 Methamphetamine 2.07 150.112 91.120 19 45 + 20
3 Nikethamide 0.33 179.100 108.102 18 76 + 17 Table S3MS/MS
4 Salbutamol 0.64 240.143 148.103 18 59 + 1474 parameters used for
5 Propranolol 3.48 260.123 116.138 17 89 + 31 the analysis of 21
6 Metoprolol 1.60 268.140 116.146 18 04 + 108 WADA controlled
7 Trenbolone 2.27 271.133 165.106 56 97 ~ 31 substances in positive
8 [ Clenbuterol 261 277.068 203.049 15 70 N 13 ) mgt‘:sr’naesn‘t’;?'r'eis e
9 Testosterone 332 289.157 97.123 21 01 + 10 of C18.PAN SP,\F/’IE_TM
10 Exemestane 3.70 297.173 121.118 19 72 + 17 fandem mass
11 Codeine 1.20 300.105 152.092 64 104 + 46 spectrometry analysis.
12 [ Cocaine 2.30 304.142 182.173 18 87 + 2 ] Integrated peak area
13 Bisoprolol 2.14 326.160 116.135 17 102 + 45 obtained for a 20 ng
14 G-acetylmorphine 0.42 328.126 165.092 37 122 + 21 mL-1 solution in PBS.
15 Stanozolol 553 329229 81.108 44 130 ~ 22 Average peak area
16 Strychnine 1.93 335.155 184.129 36 136 + 33 ér;"tg’():'titgte)sii:::z'tteﬂ
17 6-acetylcodeine 2.08 342.124 165.092 45 165 + 7
18 Formoterol 2.20 345.133 121.090 32 85 + 831
19 [ Heroin 1.52 370.133 165.097 48 119 + 13|
20 Toremifene 6.80 406.210 72.167 24 108 + 42
21 GW501516 6.29 454.091 257.068 29 108 + 352
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Summary .

Direct Analysis in Real Time

The AccuTOF-DART

JECOL USA lonSense
Direct Analysis in Real Time Sensitive and Quantitative DART-MS
DART [R5 5 e ERe i = RBER SPME 44 DART &4
« 2-3 sec analyses time J#éEtteE « 3 min per sample JLo4%EE
* Fully automated E3). HEE « <5%RSD wHEE. 5EE
« No sample prep TFEREMHI% e 10-100 ppt LLOD #:Hi FFRAE ppt 5
- Nondestructive JE#fil. TiRHT « 3-50rders Linearity 475 %
» Solvents friendly JTC&FIZR « Compatible with all MS #H%#
« Salts compatible fifzh. FTTEFEKMN « Comprehensive RNFVERE] %
« Universal lonization [ i%. FREEHEE « Simple and Fast SziifaifE. s
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