level Serum: bbCID level Urine: bbCID

[ng/ml] 500 100 50 10 [ng/ml] 500 100 50 10
Mix 1 0 0 0 0 Mix 1 0 0 0 0
Mix 2 1 1 1 1 Mix 2 1 1 1 1
Mix 3 0 0 0 0 Mix 3 0 0 0 0
Mix 4 0 0 0 0 Mix 4 0 0 0 0
Mix 5 0 0 0 0 Mix 5 0 0 0 0
Mix 6 0 0 0 0 Mix 6 0 0 0 0

.

FP statistics for spiked samples
after the application of the “diagnostic ion concept”

Fig. 6701




NAME # FP type
MDMA 345 21.19% noise
NORBUPRENORPHINE 341 20.95% noise
154 9.46% trace peak
Paracetamol 147 9.03% trace peak
Mirtazepine 108 6.63% trace peak
METHAMPHETAMINE Fragm 91 70 4.30% trace peak
Amphetamine Fragm 91 67 4.12% trace peak
Diphenhydramin 50 3.07% noise
METHAMPHETAMINE Fragm 119 47 2.89% noise
MDA Fragm 135 42 2.58% trace peak
MDMA (Ecstacy) Fragm 135 42 2.58% trace peak
Amphetamine Fragm 119 40 2.46% noise
Doxepin / Doxepin 24 1.47% noise
O-DESMETHYLVENLAFAXINE 16 0.98%
Amphetamine Fragm 91 16 0.98%
COTININE 16 0.98% noise
Nortilidine 15 0.92% trace peak
Amphetamine Fragm 119 14 0.86%

NAME # FP type

9 0.55% trace peak
AMITRIPTYLINE 8 0.49% trace peak
TRAMADOL 16 0.98%

6 0.37% trace peak
TILIDINE 5 0.31% noise
NORTRIMIPRAMINE 4 0.25% trace peak
METHAMPHETAMINE Fragm 119 4 0.25%
METHAMPHETAMINE Fragm 91 4 0.25%
TEMAZEPAM 4 0.25% trace peak
CAFFEINE 13C 3 0.18% noise
6-MAM 3 0.18% trace peak

2 0.12% trace peak
OXYCODONE 2 0.12% trace peak
OLANZAPINE 1 0.06% trace peak
METHADONE 1 0.06% trace peak
PROMETHAZINE 1 0.06% noise
ECGONINE METHYL ESTER 1 0.06% noise

False positives:

compound names, detection type, # of findings

Fig. 6702
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(BPC -= visualization of matrix load)

14|1 Time [mlin]
Chromatogram example: Blank serum, blank urine (bbCID data)
a) Complete chromatograms incl. base peak chromatogram
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Blank serum, blank urine (bbCID data):
b) chromatogram details: on some traces with high noise levels
random noise peaks are detected, plus few low intensity peaks.
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Intens. 4
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X105 3
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Blank serum (bbCID data):
c) Caffeine is a true positive: fragments (QI) observed with
correct intensity ratios; QI peaks correlating with M+H/13C peaks

3 S_blank_bbCID_BAlé)lfF§511.d: caffeine, 195.0877+0.005, C8 H10N 4 ® 2er918:;1|§_ +bbCID MS, 30.0eV, 4.32-4.37min #499-50583.0604 (-0.4 mDa), 110.0713 (0.2 mDa), 138.0662 (0.0 mDa), : points : 0
affeine X
1.0 83.0600 (-0.4), rel. 10.1210.0711 (-0.2), rel. 10.16138.0662,(0.0) £eN1 0.43
M+H
0.8 .
bbCID spectrum v caffeine
caffeine, 83.0604+0.005 (bbCID), C 8 H 10 N 4 O 2, Qualifier, 4.3min In serum
38 0.6
QI 1 195.0879
044 149.0232
(bbC | D) 110.0711
69.0447 () 83:0600
caffeine, 110.0713+0.005 (bbCID), C 8 H 10 N 4 O 2, Qualifier, 4.3min 0.2+
39
‘ 123.0423
N Loyl [N TN T Tl 1 01 L m e 11 L s
QI 2 0.0 ”|| '| t } t | |I| 'J |I | . . } I . .
60 80 100 120 140 160 180 200 mz
(bbC I D) lmefoss'_ +bbCID MS, 30.0eV, 4.32-4.35min #499-503, Background Subtracted
) 1380659
Caffeine, 138.066220.005 (bbCID), C 8 H 10 N4 O 2, Qualifier, 4.3mi] 57 bbCID spectrum
33 .
o1 3 caffeine standard
(bbCID) [M+H]*
1950874
caffeine ("13C), 196.0910+0.005, C7 H 10 N4 O 2 ~13C 1, 4.3min 1100709
Caffeine (*13C) i
05 83,0597
13C 69.0446
1 123422
1 °6.0498 | 149.0230
O L e 00 |I Ll T T .|'| N P L : |' |I '
4.2 4.3 4.4 4.5 4.6 Time [min] 60 80 100 120 140 160 180 200 mz
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Intens.

20003

S_blank_bbCID_BA1_01_5511.d: MDMA(Ecstacy) (*13C), 195.1209+0.005, C10 H15 N1 O 2 *13C 1, 4.2min

] (...these findings on M+x traces remove themselves...)
1500 5
1 MDMA (Ecstacy) (*13C)
10003
soo—f
0]
intens. | S_blank_bbCID_BA1_01_5511.d: MIRTAZAPINE, 266.1652+0.005, C 17 H 19 N 3, 5.3min
1000 MIRTAZAPINE

800:
600:
400:
200:

0_

. S_blank_bbCID_BA1_01_5511.d: NORBUPRENORPHINE, 414.2639+0.005, C 25 H35 N 1 O 4, 6.0min

1500 NORBUPRENORPHINE
1000

500

0 _- T T T

T —— — — —— — T — T — — 7T
3.0 35 4.0 4.5 5.0 55 6.0 6.5 Time [min]

Blank serum (bbCID data): d) Elimination of FP:
no “diagnostic ion” available, no peak on 13C traces
(or on QI traces, see next page) - they are gone!

Fig. 6706



serum blank: clearly different look! 10 ng/ml spiked in serum:

Intens .. S_blank_bbCID_BA1_01_5511.d: MIRTAZAPINE, 266.16520.005, C 17 H19 N 3, 5.3min '“te"j-j S_M1_10ppb_bbCID_BD3_01_5529.d: MIRTAZAPINE, 266.1652+0.005, C 17 H 19 N 3, 5.3min
1000 MRTAZAPINE O MIRTAZAPINE
E E 156
750 7 154
500 1.03 M+H
2503 0.5 ;
intend S_blank_bbCID_BA1_01_5511.d: MIRTAZAPINE, 72.0808+0.005 (bbCID), C 17 H 19 N 3, Qualifier, 5.3 |nte3:09 S_M1_10ppb_bbCID_BD3_01_5529.d: MIRTAZAPINE, 72.0808+0.005 (bbCID), C 17 H 19 N 3, Qualifie
b X 157
1000 087
1 0.6
800 - 1 1 1
600 h 0.4 ] Q
4 0.24
400 - j
Intens.4"S " plank_bbCID_BA1_01_5511.d: MIRTAZAPINE, 195.0917+0.005 (bbCID), C 17 H 19 N 3, Qualifier, 5/ '"tef'%'; S_ML_10ppb_bbCID_BD3_01_5529.d: MIRTAZAPINE, 195.0917£0.005 (bbCID), C 17 H 19 N 3, Qualifif
1000 3 X 1?5 E 158
7503 3 s o B
3 1.0 Q | 2 e P— IO L
5004 ] \
250 057 \ M-+H
intend S_blank_bbCID_BA1_01_5511.d: MIRTAZAPINE, 209.1073+0.005 (bbCID), C 17 H 19 N 3, Qualifier, 5, '"te%)-; S_M1_10ppb_bbCID_BD3_01_5529.d: MIRTAZAPINE, 209.107: Ql 2
E 3000 ]
1000 3 E 159
7503 20004
: QI3 T
5003 1000 ]
2503 ]
9 3 | 9 h 050 QI 3
Intens.="S "blank_bbCID_BA1_01_5511.d: MIRTAZAPINE (~13C), 267.16850.005, C 16 H 19 N 3 ~13C 1, 5.3m] Intens. T'S”M1_10ppb_bbCID_BD3_01_5529.d: MIRTAZAPINE (*13C), 2 wETAZARE 130
10003 ] MIRTAZAPINE (*13C)
E 160
7503 4000
5003 2000 13C T T w T % S 6 G
250 ] ‘
E ——————————— —————— vl A% 0............. T e e g
55 6.0 7.0 8 o Tme [mn] 5.0 55 6.5 7.5 8.0 Tme [mn]

Blank serum (bbCID data) e) Elimination of FP ertazeplne
IN many cases at least one QI has same or higher intensity than M+H

\-> QI very useful for confirmation, here Mirtazepine is gone y
Fig. 6/07
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100 ng/ml spiked in urine:
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U_M11_100ppb_bbCID_GB2_01_5484.d: Paracetamol, 92.0495+0.005 (bbCID), C8 H9 N 1 O 2, Qualifier,
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U_M11_100ppb_bbCID_GB2_01_5484.d: Paracetamol, 110.0600%0.005 (bbCID), C8 H9 N 1 O 2, Qualifie]
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Intens.

4000

2000+

U_M11_100ppb_bbCID_GB2_01_5484.d: Paracetamol (*13C), 153.0740+£0.005, C7H9 N1 O 2 "13C1, 3.
Paracetamol (13C)

13C

T e T T T
3.00 3.50 4.00 4.50 5.00 Time [min]

Blank urine (bbCID data): f) Elimination of FP: Paracetamol:

...that’s a bit more tricky one... Due to sample history this might be a true
trace finding, but low response & interferences on QI traces increase the
minimum level for confident confirmation -> rated as FP

Fig. 6708




serum blank: clearly different look! 10 ng/ml spiked in serum:
Intens. U_blank_bbCID_GA1_01_5481.d: NORBUPRENORPHINE, 414.2639+0.005, C 25 H35 N 1 O 4, 6.0min Intens| NORBUPRENORPHINE, 414.2639+0.005, C 25 H35N 1 0 4, 6
60004 NORBUPRENORPHINE
2000
40004
15004 NORBUPRENORPHINE 2000
NORBUPRENORPHINE
N ORBUPR RPHINE
NORBUPRENORPHINE
' InteRs NORBUPRENORPHINE (*13C), 415.2672+0.005, C 24 H35 N
NORBUPRENDR HIEE \‘ NORBUPRENORPHINE (*13C)
1000 \
NQ HRENORRBHINE
J m} 15004
10004
| |
“ “G WWAHMﬂ%
0 0

2 ' 4 ' 6 ' g ' 10 ' 0 ' Time [min] 45 50 55 60 65 7.0 7.5 8.0Time[min]

Blank urine (bbCID data): g) Elimination of FP: Norbuprenorphine:
an easy one: just noise, no peak on 13C traces - gone!
(for comparison: Norbuprenorphine/13C are detectable at 10 ng/ml level)

-

Fig. 6709




urine blank:

-

Intens. U_blank_bbCID_GA1_01_5481.d: Amphetamine Fragm 91, 91.0542+0.005, C 7 H 7, 4.2min
Amphetamine Fragm 91
6000
4000
2000 -
Q A ] MMWMWW A pn ]
Inten: 7 U_blank_bbCID_GA1_01_5481.d: MDA Fragm 135, 135.0441+0.005, C8 H7 O 2, 4.2min
] MDA Fragm 135
1500
1000
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intend. U_blank_bbCID_GA1_01_5481.d: METHAMPHETAMINE Fragm 91, 91.0542+0.005, C 7 H7, 4.21]
8000
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MS spectrum of standards:

~

+MS, 0.85-1.29min #51-77

Amphetamine 1361100 [M+H]™"
(Methamphetamine:
same fragments)
91.0526
119.0834
149.0206
T T T T T 'I II III T T I' T I. T T
40 60 80 100 120 140 160 180 m/z
+MS, 0.85-1.29min #51-77, Background Subtracted
180.1029
+ -H
MDA [M+H]
163.0760
90.976[05.0699  135.0439
USSR DUU T PN O T AEORUOTER W | —
40 60 80 100 120 140 160 180 m/z

Blank urine (bbCID data): h) Elimination of FP:
(Meth)Amphetamine, MDA: easy ones, the fragments never come
alone... (missing finding for M+H ; retention times are quite off) -> gone

J

Fig. 6710
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urine blank:

Intens. {J_blank_bbCID_GA1_01_5481.d: MDMA (Ecstacy), 194.11760.005, CILH15N102, 4.2

MDMA (Ecstacy)
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MS spectrum standard:

1.0 1

+MS, 0.85-1.15min #51-69
194.1167
163.0737
105.0683 135.0439 |
2(|) 4(|) ' 6(|) 80 '10|0 ' 12|0 ' 14IO '16|O '18|O '20|0 ' n|1/z

“the fragments never come alone...”
If this would be real, there should be a
huge peak for M+H ! -> this one is gone

Blank urine (bbCID data): i) Elimination of FP: MDMA: another
tricky one: just noise traces, but peaks on 13C trace seem to confirm
M+H findings -> add-on criteria needed for removal (see next page)

Fig. 6/11




urine blank: clearly different look!
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blank_bbCID_GA1_01_5481.d: MDMA (Ecstacy) (*13C), 195.1209+0.005, CI0H15N102"13C1,
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10 ng/ml spiked in urine:
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X104

U_MB_10pRjpy iR <3R5, 01_5498.d: MDMA (Ecstacy), 194.11760.005, C11H15 N 102, 4.2min

M+H

MDMA (Ecstacy)

U_M3_10ppb_bbCID_GD5_01_5498.d: MDMA (Ecstacy), 79.05420.005 (bbCID), CLIH15N1 02, Qu

103 QI 1
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x1043
153
1.03
05

U_M3_10ppb_bbCID_GD5_01_5498.d: MDMA (Ecstacy), 105.0699+0.005 (bbCID), C11H15N102, Q

135 QI 2

0.0
Intens.J
x1043
0.75
0.503

0.253

U_M3_10ppb_bbCID_GD5_01_5498.d: MDMA (Ecstacy), 163.0754+0.005 (bbCID), CILH15N1 02, Q

136 QI 3
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35 4.0 4.5 5.0 55 6.0 6.5 7.0 7.5 Time [min]

Blank urine (bbCID data): j) Elimination of FP: MDMA:
13C traces useless in this case
-> use requirement of detecting QI 2/3 instead

Fig. 6/12




/
Example compound traces, 10 ng/ml in urine

Intens.
3000 - ZOPICLONE
2500 _- CARBOXY-THC
' selection of compounds
1 with low response
2000 H~
1500 —
J BROMAZEPAM ("81Br)
1000 — OXAZEPAM
ZOPICLONE ("37Cl .
] vereh detection threshold
F----q---=-=---=-“p-"—t e e m 1 - - - - - - --> . .
1 isotope used in this work
500 / P \ (-> even lower threshold
I peaks would be feasible
1 | W o missed for many traces!)
0 _ A
4I 5I 6I 7I 8I 9I 16 1|1 1|2 1I3Time [min] I

Do I really need to work with such a low threshold at all ?

Yes, if you need to detect compounds with low response factors
at these low levels.

-
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U_M4_10ppb_bbCID_GD6_01_5502.d: OXAZEPAM, 287.0582+0.005, C 15 H11 Cl 1 N2 O 2, 8.4min
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U_M4_10ppb_bbCID_GD6_01_5502.d: OXAZEPAM, 241.0527+0.005 (bbCD), C15 HILCI1N2 O 2,
289
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U_M4_10ppb_bbCID_GD6_01_5502.0: OXAZEPAM ("37Cl), 289.0552%0.005, C15 H11 N2 O 2 37Q)
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Oxazepam, Carboxy-THC , 10 ng/ml in urine

U_M2_10ppb_bbCID_GD4_01_5494.d: CARBOXY -THC, 345.20600.005, C 21 H 28 O 4, 12.5min

CARBOXY-THC
355

M+H

TU_M2_10ppb_bbCID_GD4_01_5494.d: CARBOXY-THC, 299.2006+0.005 (bbCID), C 21 H 28 O 4, Qud

356

Ql

1 U_M2_10ppb_bbCID_GD4_01_5494.d: CARBOXY -THC (*13C), 346.2094+0.005, C 20 H 28 O 4 ~13C
600

13C

A

7T T T e e e e L e o e e e e
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Does the QI confirmation work for low level compounds?

Yes! Even for low-response compounds at low level QI detection can be
possible and a good alternative to the 13C trace.

Fig. 6/14
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Intens. U_M5_10ppb_bbCID_GD7_01_5506.d
x104 | 280
NORTRIPTY LINE
7-AMINOFLUNITRAZEPAM
1.5+
AMITRIPTY|LINE
QUETIAPINE
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1.0+ 77
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0.5
INE (*13C)
b 7-AMINOFLUNITRAZEPAM (*13C)
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0.0 x _.i\::/_al}a;/hjujl xaL’%o_caéw_\a. =
T I T T T I T T T T I T I I I T T T
4 5 6 7 8 9  Time [min]

Example chromatogram, 10 ng/ml level (bbCID data): all nine spiked
compounds detected and confirmed, no false positives. For most
compounds much lower detection/confirmation levels will be achievable!

Fig. 6/15
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Tramadol standard: O-desmethylvenlafaxine will O-Desmethylvenlafaxine standard:
show up as finding as well, but can be removed tramadol will show up as finding as well, and
due to missing QI m/z 107 & 133. can not be removed due to common QI m/z 58.

Intens. {Vix50-1_bbCID30_80-120_GE2_01_5440.d: TRAMADOL, 264.1958+0.005, C 16 H 2§ Intens . Mix50-1_bbCID30_80-120_GE2_01_5440.d: O-DESMETHY LVENLAFAXINE, 264.1958+ Intens. I'\Vjix50-2_bbCID30_80-120_GE3_01_5441.d: O-DESMETHY LVENLAFAXINE, 264.1958:
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1.25 34 1.0
1.0

. M+H | M+H M+H

050 |m99'%ﬁ Mix50-1_bbCID30_80-120_GE2_01_5440.d: O-DESMETHY LVENLAFAXINE, 58.06514( '"‘E?'%: Mix50-2_bbCID30_80-120_GE3_01_5441.d: O-DESMETHY LVENLAFAXINE, 58.06514(
: x10 x10
37
0.254 1.04
1.04
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Tramadol: has same sum formula & RT as O-desmethylvenlafaxine:

the only false positive finding that is unremovable in cases, when
O-desmethylvenlafaxine is present due to the common QI m/z 58

J
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same traces
in urine blank

Can an unspecific QI like m/z 58 (C;HgN) work at 10 ng/ml level
IN matrix? Obviously yes, even low level gives a clear peak.
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