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Screer

e Diverse Analgesics
Antidepressants

* Important Antihistamines

. COIIlplGX Antipsychotics
Benzodiazepines

Cardiac Drugs
Hallucinogens

Hypnotics

Stimulants
Sympathomimetic Amines
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LC/MS (45 min
runtime)

C:\XCALIBUR\...\20160818_pcl\20160818_23 8/19/2016 3:01:08 AM

RT: 0.00- 18.00 [RT: 2.00 - 30.00

— Advantage:
increased
sensitivity and
scope; HRMS

Disadvantage: long
runtime; poor
chromatography
for some classes

Full Scan Plus Data
Dependent MSMS
Scanning
* reinjection
labor intensive data
analysis
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NORDIAZEPAM

NL: 3.45E7

mfiz=
271.058-271.068+
273.055-273.0685 F:
FTMS +c ESI Full ms
[100.00-650.00] MS
20160818_23
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COCAINE

NL: 3.10E7

miz= 304.149-304.159
F: FTMS + c ESI Full
ms [100.00-650.00] MS
20160818_23
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HYDROCODONE

NL: 1.16E7
miz= 300.154-300.164
F: FTMS + c ESI Full
ms [100.00-650.00] MS
20160818_23

B 38 8 8 8o

NL: 2.14E7
miz= 264 191-264.201
F: FTMS + c ESI Full
ms [100.00-650.00] MS
20160818_23
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VENLAFAXINE

NL: 2.60E7
miz= 278.206-278.216
F: FTMS + c ESI Full
ms [100.00-650.00] MS
20160818_23
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DIPHENHYDRAMINE

NL: 328E7

167.081-167.091+
256.165-256.175 F:
FTMS + c ESI Full ms
[100.00-650.00] MS
20160818_23
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AMPHETAMINE

NL: 1.02E7
miz= 136.107-136.117
F: FTMS + ¢ ESI Full
ms [100.00-650.00] MS
20160818_23
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AMITRIPTYLINE

20.48
20.53

NL: 3.91E7
m/z= 278.185-278.195
F: FTMS + c ESI Full
ms [100.00-650.00] MS
20160818_23
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New a

SLE — fast

— 0.3 mL
sample size

UPLC — fast

— Ten minute
run time

C:\Xcaliburidata\Testmix\TM_20160830_03

INTERNAL STANDARD TESTMIX

8/30/2016 8:33:42 AM

TM lo#TOX215_ISTD_160701

RT: 0.00-5.00
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alprazolam-d5

NL: 8.83E6

Base Peak miz=
314.11850-314.12450 F. FTMS
+ pESI Full ms [180.00-525.00)
MS TM_20160830_03
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hydroxyalprazolam-d5

NL: 1.29E6

Bage Peak miz=

330.11350-330.11950 F. FTMS

+ pESI Full ms [180.00-525.00]
MS TM_20160830_03

=1
?

o
=1
[ ]

=3

NL: 4. 11E5

Base Peak miz=
320.07050-320.07650 F: FTMS
+ pESI Full ms [180.00-525.00]
MS TM_20160830_03
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diazepam-ds |L

NL: 6.24E6

Base Peak miz=
290.09627-290.10227 F: FTMS
+ pESI Full ms [180.00-525.00)
MS TM_20160830_03

7-amino-clonazepam-d4

NL: 4 97E6

Base Peak miz=
280.10730-290.11330 F. FTMS
+ p ESI Full ms [180.00-525 00}
MS TM_20160830_03
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NL: 6.51E5

Base Peak miz=

252.08657-292.09257 F: FTMS

+ pES| Full ms [180.00-525.00]
MS TM_20160830_03
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NL: 8.97E6

Base Peak miz=
314.21040-314.21640 F. FTMS
+ pESI Full ms [180.00-525.00]
MS TM_20160830_03
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benzoylkecgonine-d3

NL:3.92E7

Base Peak m/z=
293.15470-293.16070
F: FTMS + p ESI Full
ms [180.00-525.00] MS
TM_20160830_03
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oxycodone-d6

L

NL:6.97E6

Base Peak m/z=
259.18570-259.19170
F: FTMS + p ESI Full
ms [180.00-525.00] MS
TM_20160830_03

| diphenhydramine-d3
L:1.54E7

Base Peak m/z=

322 18900-322.18500
F: FTMS + p ESIFull
ms [180.00-525.00] MS
TM_20160830_03
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morphine-d3

NL: 4.74E6

Base Peak m/z=
289.15960-280.16560
F: FTMS + p ESI Full
ms [180.00-525.00] MS
TM_20160830_03
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NL: 1.37E7

Base Peak m/z=
303.17530-303.18130
F: FTMS + p ESI Full
ms [180.00-525.00] MS
TM_20160830_03
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 Column

— C18 (1.6, 2.1 X 50 mm) Aqueous | Organic
(%) &)

— Solid core particle
technology claims to
increase chromatographic

efficiency

 Mobile Phases

— 5 mM Ammonium formate
in 0.1% formic acid

— 0.1% formic acid in
acetonitrile

* Flow rate: 0.5 mL/min
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New ai E with
Component Final Concentration in
Specimen (ng/mL)

-benzoyiecgonine-(i3 10

morphine-d,

—
o

hydrocodone-d,

oxycodone-d,

clonazepam-d,

7-aminoclonazepam-d,

a-hydroxyalprazolam-d,

alprazolam-d,

oxazepam-d,

diazepam-d,

diphenhydramine-d,

N WO W W W W W G g O

zolpidem-dq
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Ne nth

Analyte Molecular Ion (M+1) Analyte Molecular Ion (M+1)
a-hydroxyalprazolam 325.0851 flunitrazepam 314.0936

a-hydroxymidazolam 342.0804 flurazepam 388.1586

a-hydroxytriazolam 359.0461 lorazepam 321.0192
7-aminoclonazepam 286.0742 lormetazepam 335.0348
7-aminoflunitrazepam 284.1194 medazepam 271.0996
alprazolam 309.0902 midazolam 326.0855
bromazepam 316.0080 nordiazepam 271.0633
chlordiazepoxide 300.0898 oxazepam 287.0582
clonazepam 316.0484 phenazepam 348.9738
desalkylflurazepam 289.0539 prazepam 325.1102
desmethylflunitrazepam 300.0779 temazepam 301.0738

diazepam 285.0789 289.1102

tetrazepam

estazolam 205.0745 triazolam 343.0511

etizolam 343.0778

27 compounds; 10 minutes
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XIC of +MRM (79 pairs). 290.218/226.200 amu Expected RT: 8.7 ID: 7_aminoclonazepam_d4 from Sample 1 (system suitability) of BenzosSS...

8.54

|

Max. 12e6

0.00 T T T h T T T T T
2 4 6 8 10 14 16 18 20 22

Time, min

XIC of +MRM (79 pairs): 305.133/232.100 amu Expected RT: 11.1 ID: chlordiazepoxide_d4 from Sample 1 (system suitability) of BenzosS520...

5.065 141

0.0 T T T T T T T

Max. 5.1e5

2 4 6 8 20 22
Time, min

XIC of +MRM (79 pairs): 328.190/281.200 amu Expected RT: 12.8 ID: Midazolam_4 from Sample 1 (system suitability) of BenzosS520140820...
1865 13.07

1.0e5

0.0 T T T T T T

Max. 1.8e5 cpg

2 4 6 8 10 20 22
Time,_min

XIC of +MRM (79 pairs): 306.215/260.200 amu Expected RT: 18.0 ID: Temazepam_d5 from Sample 1 (system suitability) of BenzosS520140...
1 3127
i)

0.0 T T T T T T

2 0e6

Max. 2.2e6 cpg

2 4 -] 14 16 18 20 22
Time, min

XIC of +MRM (79 pairs): 280.203/198.200 amu Expected RT: 21.4 ID: diazepam_d5 from Sample 1 (system suitability) of Benzos5520140820...

21.37

Max. 1.1e6 cpg

19 compounds; 40 minutes
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« Using MS as a screening tool
— Advantage: high resolution data

— Ruling out is usually easy

— Ruling in requires MSMS analysis

 All-ion fragmentation analysis
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NL131E7 : N BSTES

miz= 1 BOS013#172.201 R
285.13880-286,14850 F- 045057 AV: 15 T FTMS +p
EME + p ESI Full ma £81 Fullms [180.00-52500]

 All ions fragmented =

 Not precursor specific

miz=
28513880 285 14880 .
FTMS + pESI Ful ms2
3 o0

- Automated data =
analysis possible

iz
220.08241-220.00241 F:
FTMS + p E5| Full ms2
350.0042N0035.00
[50.00.550 00] MS
Genesia 016060130

NL- 8.T3ET
ok16060130¢174-185 RT:
050088 AV: 11 8B: 134
022-049 ,0.62-1.11 F: FTMS +

WL 1 42E6

miz=
201.08701-201.06701 F:
FTMS + pESI Full ms2

L
ETMS +
350, 00013500
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« UPLC and HRMS can reduce sample analysis
time

« Data analysis is the next hurdle

 How much data do we need to make a
decision to go or no-go?
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