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- 102 B ESA R B IE

102 & 4 4 £l 4 it Fw k3003 # (p7i 1818~ 3 i {54 1185) > § »
tage (ple s Hu ) S @i (pe - 2w fsp 032 )
e P 2

A w5 102 # 20 %%%é%.%%ﬁﬂ:ﬁn—i’%ﬁﬂ@ I e H A e 0 1102
2 (EFTORNF662% Ated 6022 ) His s E4 44 663 2 (¥5H T
W15 685% Atk 305 )0 #Esk Mfu,;sﬂ_z.w WHERFEEL RS NT R
R SN r%—"ﬁg,ﬁé}ﬁ i F L L 23%; £330 101 E AP RIES P4 0 S A B 4
29% (o) 35% (Hu ) (L7 ~B=+~, Bz 1)

p
i3

R VS L E-E 2 T F SIS EROR Pyt RvSstE)

1 144 91 63.2% 89 61 68.5%

2 128 84 64.1% 91 60 65.9%

3 165 115 69.7% 77 48 62.3%

4 138 97 70.3% 83 59 69.9%

5 130 83 63.8% 80 57 71.3%

6 134 94 70.1% 73 48 65.8%

7 142 95 66.9% 82 56 68.3%

8 172 115 66.9% 81 55 67.9%

9 170 112 65.9% 74 50 67.6%
10 177 121 68.4% 76 52 68.4%
11 139 92 66.2% 66 69 71.9%
12 155 102 65.8% 96 48 72.7%
£3H/T s 1794 1201 66.9% 968 663 68.5%
101 & 1753 1109 63.3% 932 606 65.0%
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R His et | IZEFE R His e NS
1 285 318 1.98 160 73 1.80
2 249 297 1.95 170 58 1.87
3 273 335 1.65 169 76 2.19
4 284 349 2.06 181 78 2.18
5 277 326 2.13 173 60 2.16
6 258 305 1.93 155 48 2.12
7 268 293 1.89 166 70 2.02
8 302 357 1.76 179 81 2.21
9 271 328 1.60 146 77 1.97
10 292 325 1.65 164 69 2.16
11 288 311 2.07 143 70 2.17
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et/ ya | 3348 3874 1.87 1983 853 2.05
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(=) 102 & z E FH 03447

102 # B & g2 2 2§ 245 %34 45 > Morphine # ) 337 ¢ (% ' % 12.20%)
“B® 0 H=tix A 5 Codeine # ) 315 # (& ' % 11.40% ) ~ Zolpidem #% ) 181 i (&
4% 6.55% ) ~ Trazodone # ) 144 2 (¥ 11 % 5.21 %) ~ Ketamine # ) 126 & (& 41 %
.56 % ) ~ 7-Aminoflunitrazepam # d! 122 ¢ (& 1! & 4.42 % ) ~ Norketamine # 1} 118 2
(¥ 1 F 4.27% ) ~ Estazolam #& ! 97 # (#& 1) % 3.51 % ) ~ Nordiazepam # ! 94 (
% 3.40 % ) ~ Quetiapine ¥ ! 89 # (& ' & 3.22% ) ~ Methamphetamine # ! 85 ¢ (&
% 3.08 % ) ~ 7-Aminoclonazepam # ! 83 # (4 1 & 3.01 % ) ~ Midazolam # 4! 79 ¢ (&
41 % 2.86 % ) ~ Amphetamine # ) 77 & (& J' % 2.79 % ) ~ Citalopram & ) 73 2 (&
% 2.64 % ) ~ Chlordiazepoxide 170 2 (4 0 & 2.54% ) ~ Mirtazapine & 2! 69 £ (& !
% 2.50 % ) ~ Hydroxymidazolam # :} 63 i (4 ! % 2.28 % ) ~ Diazepam # ! 58 # (2.10
% ) ~ Phenytoin # 1 57 ¢ (4 1% 2.06 % ) ~ Tramadol # 4! 55 ¢ (4 41 % 1.99% ) -
Flunitrazepam # ! 51 # (4 4! % 1.85 % )~Sulpiride & 1! 48 2 (& I} & 1.74% )~Methadone
141 % (& 0% 1.48 % ) ~ Valproic acid # ) 36 + (& 1% 1.30% ) - EDDP # ! 35
% (¥ % 1.27%) ~ Oxazepam ¥ ) 31 ¢ (& 4 % 1.12 %) ~ Normeperidine # J! 31 i*
(¥ F 1.12% ) ~ Meperidine # 1 29 £ (& 91 & 1.05% ) ~ Fluoxetine # ) 28 # (&
41 % 1.01 % )~ Desalkylflurazepam # 4! 28 i (4 1 & 1.01% )~ Alprazolam # ) 28 i (&
41 % 1.01% ) ~ Sertraline & 27 ¢ (4 1% 0.98 % ) ~ Flurazepam # ) 25 # (& 1) % 0.91
% )>MDMA # 1 25 # (4 41 &% 0.91 % )~Clozapine # ! 23 2 (& ! & 0.83 % )~ Temazepam
#4023 12 (% 21 F 0.83% )~ Amitriptyline 4 1 21 2 (3 J' % 0.76 % ) ~ Clonazepam &
2121 # (¥ 41 % 0.76 % )~ MDA & 1 20 i (& &1 & 0.72 % )~ Venlafaxine # 1 20 # (&
41 % 0.72 % ) ~ Phenobarbital # ) 19 ¢ (# 1% 0.69 % ) ~ Nortriptyline # ) 19 # (&
0.69% ) ~ Hydroxyalprazolam # 1 19 & (# ' % 0.69 % ) ~ Haloperidol # :} 18 ¢ (&
41 % 0.65% ) ~ Clothiapine # ) 18 ¢ (4 413 0.65 % ) ~ Lorazepam # 4} 17 ¢ (4 41 3
0.62 % ) ~ Zopiclone # ) 16 # (# ' & 0.58% ) ~ Chlorpromazine # :} 14 ¢ (# 1 & 0.51
% )~ Imipramine # 1 13 i (& 1) & 0.47% )~ Carbamazepine # I} 12 i (¥ 41 % 0.43 % )~
Olanzapine # 4! 11 # (# ) % 0.40 % )~ Desipraime # 4! 10 2 (& ! & 0.36 % )~ Doxepine
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Bh :’2.’
(¥ 2% 0.33% ) ~ Bromazepam # 1 9 i+ (4 ! % 0.33 % ) ~ Nordoxepine # -

RIS i i
# 1% 0.29% ) ~ Amisulpride & 1 8 ¥ (#& 11 % 0.29% ) ~ Fentanyl #& 1 7 ¢ (&
a1 =

0 N - 2,
.25 %) ~ Verapamil # ) 3 i¢ ~ Secobarbital & 71 2 # - (£ + =, &+ ~ -~ Bz -+
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4 z1- 102 &R B EF A (B giml)
Wl TEER ki E

Fp L
Codeine
Morphine
Amphetamine
Methamphetamine
MDA
MDMA
Alprazolam
Hydroxyalprazolam
Amitriptyline
Nortriptyline
Bromazepam
Carbamazepine
Chlorpromazine
Clothiapine
Clozapine
Clonazepam
7-Aminoclonazepam
-Chlordiazepoxide
Citalopram
Diazepam
Doxepine
Nordoxepine
Estazolam
Flurazepam
Desalkylflurazepam
Fluoxetine
Fentanyl

Flunitrazepam

7-Aminoflunitrazepam

T_E [
297/315
315/337

7177
74/85
20/20
25/25
26/28
18/19
18/21
19/19
8/9
11/12
2/14
18/18
23/23
16/21
80/83
65/70
69/73
58/58
6/9
5/8
91/97
24/25
27/28
28/28
717
44/51
117/122

11.40%
12.20%
2.79%
3.08%
0.72%
0.91%
1.01%
0.36%
0.76%
0.69%
0.33%
0.41%
0.51%
0.65%
0.83%
0.76%
3.01%
2.54%
2.64%
2.10%
0.33%
0.29%
3.51%
0.91%
1.01%
1.01%
0.25%
1.85%
4.42%
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0.147
0.805
0.118
0.893
0.614
3.368
0.155
0.015
1.077
0.297
0.465
3.475
0.793
0.273
1.507
0.045
0.149
0.097
1.228
0.376
0.572
0.056
1.168
3.947
0.212
1.331
0.061
0.055
0.137

0.001 ~ 6.030
0.005 ~ 26.127
0.014~0.673
0.015~11.472
0.043 ~ 1.935
0.066 ~ 13.793
0.006 ~1.391
0.004 ~ 0.037
0.005 ~9.312
0.004 ~1.739
0.015 ~ 1.917
0.134 ~ 10.566
0.088 ~ 5.681
0.016 ~ 0.804
0.004 ~ 6.320
0.013 ~0.541
0.005 ~ 1.266
0.007 ~ 2.073
0.003 ~ 22.068
0.009 ~7.118
0.004 ~ 5.105
0.003 ~0.194
0.014 ~17.115
0.001 ~ 65.088
0.014 ~ 0.604
0.015~6.121
0.005 ~ 0.209
0.008 ~ 0.489
0.010 ~ 0.866

T 3o
0.123
0.639
0.118
0.451
0.573
1.873
0.056
0.015
0.495
0.210
0.257
1.088
0.793
0.273
0.714
0.045
0.149
0.088
0.438
0.143
0.193
0.056
0.214
0.148
0.212
0.369
0.061
0.055
0.137



4 zL- 102 &R R ER KA A

LR A TR RhF TR & % e [ TiaE*

Haloperidol 18/18 0.65% 0.026 0.003 ~ 0.068 0.026
Imipramine 11/13 0.47% 0.735 0.005 ~ 4.089 0.107
Desipraime 10/10 0.36% 0.144 0.003 ~ 0.312 0.144
Ketamine 118/126 4.56% 9.339 0.003~288.431 | 0.912
Norketamine 111/118 4.27% 4.202 0.002 ~231.094 | 0.773
Lorazepam 11/17 0.62% 0.287 0.025 ~ 0.927 0.287
Meperidine 29/29 1.05% 0.589 0.004 ~ 9.457 0.132
Normeperidine 31/31 1.12% 0.188 0.007 ~1.773 0.188
Methadone 40/41 1.48% 0.561 0.006 ~ 3.158 0.395
EDDP 35/35 1.27% 0.088 0.001 ~1.198 0.088
Mirtazapine 66/69 2.50% 0.702 0.006 ~ 6.212 0550
Midazolam 61/79 2.86% 0.284 0.001 ~ 3.305 0.143
Hydroxymidazolam 60/63 2.28% 0.189 0.002 ~ 4.398 0.176
Nordiazepam 91/94 3.40% 0.141 0.004 ~ 1.667 0.141
Olanzapine 11/11 0.40% 0.120 0.001 ~0.439 0.120
Oxazepam 22/31 1.12% 0.325 0.005~0.711 0.325
Phenytoin 44/57 2.06% 2.405 0.062 ~ 6.228 2.405
Phenobarbital 18/19 0.69% 13.641 0.167 ~ 74.630 5411
Quetiapine 79/89 3.22% 2.003 0.002 ~ 64.915 1.014
Sertraline 26/27 0.98% 0.846 0.035 ~ 2.856 0.625
Sulpiride 45/48 1.74% 8.438 0.025 ~ 45.079 1.963
Amisulpride 718 0.29% 2.534 0.024 ~ 22.036 0.929
Temazepam 23/23 0.83% 0.138 0.007 ~ 1.330 0.138
Trazodone 139/144 5.21% 1.228 0.005 ~ 26.050 0.660
Tramadol 53/55 1.99% 1.923 0.020 ~ 59.443 0.894
Valproic acid 22/36 1.30% 13.858 1.905 ~ 64.849 8.773
Venlafaxine 18/20 0.72% 20.750 | 0.018~155.353 | 1.520
Zopiclone 16/16 0.58% 0.287 0.005 ~ 2.045 0.138

Zolpidem 173/181 6.55% 0.708 0.003 ~ 8.015 0.300

TiaEx 4 xﬁ'rg%,aﬁﬁﬂzzgﬁ;&}ifﬁ s VAT R Fren T AR PR RIER ©
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(2) 99102 # 2 B EF 42 Rk % HBP A

99-102 # T ¥ &4 # £ it v =% Morphine ~ Codeine ~ Zolpidem ~ Trazodone -
Lo § fich 286 # ~ 269 i 164 i ~ 133 i+ ; % % i+ g ¢ PlE_Morphine (96 # ) -
Codeine (91 )~ Norketamine (40 i* )~ Zopidem (39 i ) % % * ks > i
Chlordiazepoxide (-20 ¢ )~ Nordiazepam (-14 i )~ Normeperidine (-7 i¢ )~ Diazepam (-4
E)yo(4 L4, 2L, 22+ —-, 4L

2 Z1=Z 1102 #3 L E BB IR LN LA
WE 3 ¥ L 99 # 100 & 101 & 102 #
1 Morphine 241 260, (19) 307, (47) 337 (30)
2 Codeine 224 238, (14) 299, (61) 315 (16)
3 Zolpidem 142 169, (27) 162, (-7) 181 (19)
4 Trazodone 114 141, (27) 131, (-10) 144 (13)
5 Ketamine 89 93, (4) 133, (40) 126 (-6)
6 7-Aminoflunitrazepam 84 93, (9) 115, (22) 122 (7)
7 Norketamine 78 89, (11) 114, (25) 118 (4)
8 Estazolam 95 91, (-4) 94, (3) 97 (3)
9 Nordiazepam 108 84, (-24) 78, (-6) 94 (16)
10 Quetiapine 85 83, (-2) 78, (-5) 89 (14)
11 Methamphetamine 50 83, (33) 77, (-6) 85 (8)
12 7-Aminoclonazepam 73 78, (5) 75, (-3) 83 (38)
13 Midazolam 69 43, (-26) 72, (29) 79 (7)
14 Amphetamine 57 75, (18) 68, (-7) 77 (9)
15 Chlordiazepoxide 90 66, (-24) 65, (-1) 70 (5)
16 Diazepam 61 63, (2) 62, (-1) 58 (-4)
17 Phenytoin 39 26, (-13) 47, (21) 57 (10)
18 Tramadol 32 32, (0) 44, (12) 55 (11)
19 Sulpiride 44 35, (-9) 42, (7) 48 (6)
20 Methadone 10 28, (18) 39, (11) 40 (1)
21 Valproic acid 29 38, (9) 37, (-1) 36 (-1)
22 EDDP 22 34, (12) 37, (3) 37 (0)
23 Oxazepam 18 27, (9) 35, (8) 31 (-4)
24 Normeperidine 38 21, (-17) 34, (13) 31 (-3)
25 Meperidine 32 35, (3) 33, (-2) 29 (-4)
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26 Fluoxetine 32 33, (1) 31, (-2) 29 (-2)

27 Desalkylflurazepam 22, 22, (0) 28, (6) 29 (1)

28 Flurazepam 12, 17, (5) 27, (10) 26 (-1)

29 Clozapine 10 14, (4) 26, (12) 23 (-3)
2 ZLw 199102 £ 4 LR ES BRI LA LA (TR EEEHKE ST 10)

W {2 ¥ 2 99 # | 100 101+#& 1023 @ RAfidedk T
1 Morphine 241 260 307 337 96 286
2 Codeine 224 238 299 315 91 269
3 Zolpidem 142 169 162 181 39 164
4 Trazodone 114 141 131 144 30 133
5 Ketamine 89 93 133 126 37 110
6 7-Aminoflunitrazepam 84 93 115 122 38 104
7 Norketamine 78 89 114 118 40 100
8 Estazolam 95 91 94 97 2 94
9 Nordiazepam 108 84 78 94 -14 91
10 Methamphetamine 50 83 77 85 35 74
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2 =47 199102 #4 xE BRI AE (AHFER LS 102)

WE T ¥ ¢ 9# 100#& 101#& 102# RfpketEk L5
1 Morphine 241 260 307 337 96 286
2 Codeine 224 238 299 315 91 269
3 Norketamine 78 89 114 118 40 91
4 Zolpidem 142 169 162 181 39 164
5 7-Aminoflunitrazepam 84 93 115 122 38 104
6 Ketamine 84 93 115 126 37 110
7 Tramadol 32 32 44 55 23 41
8 Clozapine 10 14 26 23 13 18
9 Valproic acid 29 38 37 36 35
10 Quetiapine 85 83 78 89 84

2 =12 100102 #4 R REFRNAT AL (FHFFER L 10 2)

WE f3 % % 9# 100& 101& 102& RffRedEk Lo
1 Chlordiazepoxide 90 66 65 70 -20 73
2 Nordiazepam 108 84 78 94 -14 91
3 Normeperidine 38 21 34 31 -7 31
4 Diazepam 61 63 62 58 -4 61
5 Meperidine 32 35 33 29 -3 32
6 Fluoxetine 32 33 31 29 -3 31
7 Alprazolam 25 22 19 23 -2 22
8 Clothiapine 20 25 22 18 -2 21
9 Doxepine 11 13 8 10 -1 11
10 Amitriptyline 21 22 19 20 -1 20

() 102 # 2 TPFEHFHINTLI (FBI L 20)

- LM Ed 5 30 4w L Chlorpheniramine 341 (+38) i -~ Acetaminophen

242 i*

112 &

(+5) ~ Pseudoephedrine 186 # (+22) -~ 6-Acetylmorphine 151 # (+17) -~ Atropine

(+21) ~ Methylephedrine 128 ¢ (+3) ~ Metoclopramide 153 ¢ (+20) ~ Cimetidine

139 i (+22) -~ Dextromethorphan 114 i+ (+12) -~ Diphenhydramine 106 # (-14) -~

6-Acetylcodeine 94 ¢ (+8) ~ Ambroxol 93 ¢ (+7) ~ Dicyclomine 59 # (+9) ~ Bisoprolol

51 ¢ (+12) -~ Diphenidol 47 ¢ (+5) ~ Carbinoxamine 44 i (+4 ) & 5-Z 1 # ! Heroin
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37 i (+4)~ Levofloxacin 33 ¢ (+4) - Atenolol 31 # (+3) ~ Trimethoprim 26 ¢ (-1) -~
Domperidone 25 # (-2 )~ Diltiazem 25 ¢ (+2)~ Chlormezanone 23 ¢ (-2) - Theophylline
21 ¢ (-3) ~ Desloratadine 20 ¢ (-2) ~ Mephenoxalone 20 # (+0)-(®l= + = ~ £ - -+
)

It

350 +

210

140

| = 1004 = 1014 = 1024 |

B = L2 100-102 # - s T E 446 v @ (% 10 =)
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2 =2+ 1102 8 H B Epe D gk A
By tH G S By oi G 3 By oi G S
Acetaminophen 242 Doxylamine 5 Methylephedrine 128
Amantadine 18 Desloratadine 19 Metoclopramide 153
Ambroxol 94 Dextromethorphan 147 Mosapride 17
Amlodipine 11 Diclofenac 10 Orphenadrine 12
Antibiotics 39 Dicyclomine 59 Paroxetine 13
Atenolol 19 Diltiazem 25 Pentoxifylline 2
Atropine 112 Diphenhydramine 106 Piracetam 8
Benzhexol 15 Diphenidol 47 Piroxicam 11
Biperiden 10 Domperidone 25 Propofol 17
Bisoprolol 51 Fluconazole 13 Pseudoephedrine 186
Bromhexine 2 Fluvoxamine 4 Ranitidine 14
Brompheniramine 12 Gliclazide 11 Risperidone 15
Bupivacaine 5 Ibuprofen 18 Salicylamide 3
Cetirizine 17 Irbesartan 19 Sildenafil 4
Carbinoxamine 44 Labetalol 5 Tamsulosin 9
Cyproheptadine 13 Levofloxacin 33 Theophylline 21
Chlormezanone 16 Mebhydroline 14 Topiramate 14
Chlorpheniramine 341 Melitracen 11 Trimethoprim 27
Chlorzoxazone 12 Mephenoxalone 17 6-Aacetylorphine 151
Cimetidine 139 Mequitazine 12 6-Acetylcodeine 93
Cinnarizine 8 Heroin 37
(T)102 234 L% LEEHHILH

102 & #g w4 &
THRE) A B GRS R R & B AR

@

)J_A:\*q_,
"\)TTLK\FI—\
E e TR B
- Ly ’]%]:'_’L_:'_r)

A 5o Pulb A R ek 5 5 163 ¢

“EP

(+2.3%) ~ f2# &5

>
*m«\
‘*ﬁ

<491 (149%) 2 p&p 2 H

D

40 eI < (
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x =2+~ 100102 & Lpa RO A (2)

(Apfwv & | 99-102 #

99 # |100 4 101 & |102 &
HRgA) | Aphitk

A% R F/ R 568 | 643 | 659 | 688 | (+2.5%) +120
¥ %L | 401 | 428 | 453 | 475
=L 8 20 21 26
Hi@ (Z) | 159 | 195 | 185 | 187

R T X 328 | 426 | 470 | 481 | (+2.3%) +153

Ean % 4 261 | 333 | 342 | 355

Futt A 67 93 128 126

HE g 254 | 260 | 307 | 322 | (+4.9%) +68
£ 2w S 118 88 86 97 (+12.8%) -21
1B &g 82 94 114 | 131 | (+14.9%) +49
b RE 3 81 93 108 | 123 | (+13.9%) +42
- ik 1
A BRdE

% m 2 o Alprazolam(OH-),Bromazepam,Brotizolam,Chlordiazepoxide,Clonazepam(7-Amino),Diazepam,
Estazolam,Flurazepam(Deskly-),Flunitrazepam(7-Amino),Lorazepam,Midazolam,Nordiazepam,
Nitrazepam(M),Oxazepam,Pentobarbital,Phenobarbital,Secobarbital, Temazepam, Triazolam(M),
Zaleplon,Zolpiclone,Zolpidem

#4 * 2 o Amitriptyline,Chlorpromazine,Clothiapine,Clozapine,Clobazam,Citalopram,Doxepine, Fluoxetine,

Haloperidol,Imipramine,Mirtazapine,Olanzapine,Quetiapine,Sertraline,Sulpiride, Amisulpiride,
Trazodone,Venlafaxine

% 25 28 ¢ Amphetamine,Methamphetamine, MDMA MDA

78 % #¢ : Morphine,Codeine,Oxycodone,Oxymorphone

H w4 % Meperidine(M), Methadone(M),Propoxyphene, Tramadol

I8 & @ Ketaming(M)
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400

700 - 643 _
600 1~
500 - 4?0
200 - 123 131
93108 _  oql14 __
il al
W

300

659 688

(=

) B @SR A T

1. B & ezt 47

215102 EREREEY REF VP - F P RZE T F B RIRAP 0 L
FEgd oo o EH164FE RGEHEEREY >3 ASERNZFEESL RIS
5 274% > 2 ¢ B 2 Methomyl 4 41 14 2 5 & % » # = % Carbofuran 11 &
Chlorpyrifos 6 i ~ Cypermethrin 3 # - Glyphosate 3 # - Alphanethrin 2 # -~
Methamidophos 2 i ~ Oxamyl 1 ¢ ~ # @& B % 14 ¢ ; = 3 v| (Paraquat) &% 3 97

=

’7'*1]‘%}/}’*& _17‘72%0(2.\:_1_7)

2.~ F i pLEEA 4

- F e A 2iE%R 216 2 > T3 pIER 5 31.8% 0 £ 14 COHb >15.0% & -
FibmY 4 > Pl 93 (45.8%) - Totkiplik & COHb 60.2 % - % i2 ik A 45 :
AETEFERE JE - F S R R 138 2 (L d R REERKRL
R eh) ofedi- F A kP2t 10%2 R 73 (52.9%) o - F A
FA W10 %2 k5 652 R IBEFLATLI % R kI A EBERIE-§
B h sk T8 (i d Rtk 2 %’4)’ d— 3 b e
i E ]t 10%2. % F 22 2 (282%) 0 - § YR iz E L3t 10%2. % %4 56 2 o
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S L 718% (B=+>, Bl=+-)

3. FH R s A 4
FPE SRR 2903 2 0 5 FpE e d 1528 0 Ak 1375 2 > Tio @k k& 53.6
mo/dL - FpF e O EsR T 320k R 124.1 mg/dL - § Bk & 4 45 10-50 mg/dL 3 605
% (39.6 %) L=k & 29.4 mg/dL ~ 51-100 mg/dL 7 332 i+ (21.7 %) > TI=ER
74.7 mg/dL~101-200 mg/dL # 324 #(21.2 % )> T ¥3ik & 140.5 mg/dL ~201-300 mg/dL
3 163 i (10.7%) T 32k & 246.0 mg/dL ~ =300 mg/dL 3 104 * (6.8%) > L=
Je R 428.4 mgldL o ¥ B Wk B IFH R 2 240 2 T otk Rk R 99.2 mg/dL -

4. F " P i 323 T BRI F it 7 Fipdg 3 PGSy 58X
2k B 113.7 mg/dL -

RN - T

102 # 101 = 100 = ¥4 /é5% | 102& | 101 & | 100 &

Cyanide
Toluene
Ethanol
102 # iy s 2903 i
e Pk 240 2
Methanol
102 # # ) 16 i
101 ## 41 5 %
100 & # ) 12 ¢

k#®
CENE S

6/24 2/38
4/9 8/15
T 10k Rk R
53.6mg/dL
99.2 mg/dL
T 3otk Rk &
113.7 mg/dL
106.4 mg/dL
80.9 mg/dL

7132
3/7

52/154
(33.8%)
20
12/50

45/164
(26.1%)
Methomyl 14 12

Paraquat 7/97 6/101
Carbofuran 8
Alphanethrin
Cypermethrin
Chlorpyrifos
Oxamyl
Glyphosate
His R &

41/157
(26.1%)

102 & 101 &

- § R

JE B >15%

SRR 3

i g

93/216

105/233

= ik
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100%
80%

60% -

40%
20%
0%

73#,52. 9%

421, 30. 4%

6] 6]
I I
20-29 % 10-22 %

>49 %

L 102 & AL - § ORISR

Jr 4% 2L

s WL

B (138 i)

100%
80%
60%
40%
20%

0%

2

4
I

39, 50. 0%

20-29%

10-22 %

>49 %

Eg]_:__l.,:
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AL FHRPEFZFEIR NG RE P RBFFLA L ETLEE P2
PAEMGM GRET S 2R RFLAFCETITFIERESF P ZHE Y iR
FhRFTRE AR Gt itE L REFTORE S P EARMBEZE A CIARTITE Y KA L E
P L F RS AN B DNAZRKERR A F 2B R EEE %
KB AR Y Tk p g (TE O ITREAR) TR LA E s 4o (A2 L2
2 (Blz+t ™~ BlzL42Be L) o101 #42 ﬂ‘b"-'rﬂ_,ﬁ-,zﬁ«’f”.??%é’rﬁ& I e T
AR RIFERPEES 084 p 102 # ek Fdid (101) & H 4 7.51% > th %
3 (101) &5 9.28% > e E 2 97 & 5 A% 5 102 & Jk i H3y 4r 34.13% > ek ¥k

4 126.91% -

om b AR FAY A RS R ELRETRE RIS TSR P B A
. |REE | RLE RO E| L5 B4 E|RLE|(RITE| £
ER i]f;: i%’%n i\‘ﬁ’%c i\‘ﬁ’%c "‘—"5—"7%. fﬁ,%}ﬁ'{ ;H‘a'%c ﬁg{%‘: i\‘g’%t I35
i o e I B sl | F A | T A | R
97 | 715 177 13290% | — 11.39 | 5775 - - - 8.08

98 918 203 [28.39% |28.39% | 21.50 | 6915 | 1140 |19.74%| 19.74% | 7.53

99 943 25 2.72% |31.89% | 17.48 || 10470 | 3555 |51.41%| 81.30% | 11.10

100 | 1008 65 6.89% |40.98% | 20.40 || 14763 | 4293 |41.00%|155.64% | 14.65

101 | 892 -116  |-11.51%|24.76% | 16.30 | 14445 | -318 |-2.15% |150.13%| 16.19

102 | 959 67 7.51% |34.13% | 9.84 | 13104 | -1341 |-9.28%|126.91% | 13.66

TUL1p 98 20 4B AAyET > A L4 DNA E7 £7% o
208 ER TP AR CHE > T FRAE FHRUMEE SR A o GH A BRIDEE D ERE -

T\
I
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1008

650 T T T T

97 98 99

(£ ) 100 101

102

=
m

ERER R A I & (il SLE S &

4k 21

i)

14763 1444

*°
=
=
=
T Y Y Y Y O |

S

0 T T T T

97 98 99(;:':_ ;g_)lm]' 101

102

Bl =4 2 FAgori it n e sk oy

GES

3.00

21.00

19.00

17.00

15U

20.40

P

/N
/

\\QMO

/

ww /)
"

\094

-

97 98

100

101

(+R)

102

Blow - FE T RS B E Tk D R
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102 ER Rl sk #c: T4k p A

A7 102 # R R 5t 2 DNA #5% % 2 959 % » 2 (101) & 3 4c 67
% W4 751% ; %% 957 23 (101) &34 56 % > 34 8.99% > XL E
P ¥ - 3495 1% 5 g2 (101) & 3 +4v 281 % > 3 4r 8.74% ; X 3L #E % 13104
% o g3 (101) &5 1341 = » 2 9.28% - & 7 T 7991 % 5 BB 5 5
L REI06 F oA (R= L= )2 (Ble L - )& 7 T35t #1092 %
BB 5107 PRk 132 0 4o (2L ) 2 (Re L2 ) » 97 &2 L% %
P#cs 1139p > 1 102 & T2 5p s 9840 3 F4p£ 155 p » 97 &£ 5 Z %
Piesetcs 808> 1 102 # 5 2T oigsk s 1366 % 0 A F 49 4 5.58 = o 4 (%
—L>2)z2 (Bet) o
SHGRBM RS AT R SRR B R B 2 TR
F R EF &P 4 G-Plex ~ X-STR ~ Y-STR » mini-STR ~ HD-STR ~ mtDNA %
POREAAOTD - VIR RAFE . ¥ H F @ v R4TE PR £ R 5 P4 DNA -
B A RECEHRERIAAT TR L RERRY URIERSTE B LY

R R
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hor - DEFAYEFREPEL PRELTRR AL
B 4E
e | BE | FR Rk ;;;i w3 eE || W
K% S | E | L | = fc
e

01 ¢ 71 12 14 31 7 0 618
02 52 10 9 22 8 0 938
03 ¢ 94 21 12 39 7 13 2 1259
04 70 11 13 30 9 1 1132
05 106 10 20 44 25 0 1161
06 * 66 9 10 19 12 12 4 987
07 69 10 11 28 6 11 3 955
08 * 85 7 13 37 9 18 1 1183
09 * 101 10 11 54 9 15 2 1294
10 82 14 14 37 7 9 1 1322
11 » 83 12 12 32 9 17 1 998
12 80 9 17 32 5 16 1 1257
g3 959 135 156 405 91 134 38 13104
ﬂ(;; 100.00% | 14.08% | 16.27% | 42.23% | 9.49% | 13.97% | 3.96%

AAHA PR A®102£ 10 1p~®102# 127 31 p

Ci R

LERRE  RBFRCHIPEE 0 F1 AP PRI R RGN BT

2.8 sy FFRME SR E (BN w2 2T Rk )
% SHGM AET T T EREERCRVEARE R RGN vl ki o

A FR D FREET > P ETEI N R ERE AR

5.% &2 ;§%@B¢eﬁmﬁﬁ@ﬁwﬁo

6.5 & 303 R AL o
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120
106
101

100 o4

80 =y =0 T

60 52

40

20

0
1 2 3 4 5 6 7 8 9 10 11 12
(A #7)
Bl oz L- 102340 pgmk it
113%) 1322
1259 1254 1257
1200 1132 1161 1183
. 998

1000 938 987 955

800

618

600

400

200

0

1 2 3 4 5 6 7 8 9 10 11 12
(B 17)

Bl =+ - 102 #F A& %" >Rk -r #iudt
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= R RORA#

hoor 102 & BRI kR A 950k 0 R RRA UL AR F R
425 % (44.32%) ~ 23 = 2tk 2 F 368 % (38.37%) ~ 3 Jh A ¥ 37 % (0.73%) »
By 117 % (1220%) ~ 447 L FSmpF iy « 26 % (271%) ¢
FARMBEA DI > KA EE 8 % (083%) ~2azmEE 8 %
(0.83%) » H ¥ Aufx FpaLodr Ly = kg B £35 A Uil FHs o 82%

P2 FTHE oA (R N) 2 (B +2) o

ERAM 5, El
pdte LREE L s
RRATTE 3 LT 125%
"G ERREE  368%
3 PR LE %
=% RAH 7%
"ELERTC 26%
XY 8%
"smarRFEE 8%
Blow L= 1028 <mE N ek nH
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Zow 4o DB FAYTL PR e E g R R RKN L4
g Bl | MR FR Ethk | 7 C w4 H
- % FT b E 4 FT a
R R 23 15 3 0 1 3 1
P AR e ¥ 42 30 2 2 2 4 2
1 HkE % F 37 27 4 1 0 3 2
FeFE K F 44 28 2 5 0 7 2
T e 0 0 0 0 1
WEEKE 0 0 1 0 0
AR 34 17 8 7 1 1 0
B P F 8 1 3 1 1 0
ST R 13 0 4 0 1 0
b F 2 0 0 0 0 0
ERF ¥ 13 0 3 0 2 0
i etk 23 14 4 1 0 3 1
B F 65 40 4 3 3 0 15
BA ¥ 11 1 1 1 0 1
ER G R 7 0 1 0 0 0
TR ¥ 10 5 0 1 2 2
THERE 10 1 0 0 0 2
ABERE 19 19 0 0 0 0 0
B % 1 0 0 1 0 0 0
ZF R 425 140 3 102 114 64 2
*hp Y 7 1 6 0 0 0 0
s 117 27 85 3 0 0 2
S2AE T B 8 6 0 0 0
AL i 26 0 0 19 7 0 0
HuH > 8 1 0 0 2 0 5
&3 959 405 135 156 134 91 38
BAY (%) | 100.00% | 42.23% | 14.08% | 16.27% | 13.97% | 9.49% | 3.96%
%x AE AR AR102E 17 1p~2R102# 127 31 p
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LIRS (R

102 # B %@ 959 % ¢ 3@ IF P o & 42 MM AER 405 % (4223%)

SFJpiE AL 135 % (14.08%) & &4 156 % (16.27%) 5 F &4 134
% (13.97%) ; #4 #7901 % (9.49%) ; H i % 38 % (3.96%) » 4o (£ -+
A2 (Blete) 102 # B mmGH GET 5 5 405 % (4223%) » #=
SR LR 156 % (16.27%) -

dP T e MM AER A L3 F > RS A EHIT LA

W F A G I EESRENT S M ER AT T RGN TR

ZAM G FEFRIBATERRFEEN epr AT RS g e L ¥
H i
EX k44 3. 96%

"REHAEELT 400F%
"EREEBRE 135%
et R 156%
" ERE 134%

mEmERE 9%
H 4 38 %

Bl =Lt 102 & & &% 5 5t
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LM R ERA

WRBEEFET IR o RFRGM GET A5 F > 22 MG RET
T R SR A S N MM AT B 435 = TS MR
%3 305 (70.11%) ; < &M hgw 3 122 = (28.05%) ; X & & B HETT 7
= (161%) 5 # i Mg hdEs (Ao EM G ¥ AM%%) 3 1= (023%) -
e (=244 )% (Rle+37) o

GHAGMAET RS E S AR FopaLe 140 % 0 M R 138

o HE L BB T 40% 0 REMAETE0 K 0 TioE kL JerE mg M

Vil

22

GETBEG S L0T 0 TH0E 2 A HAZ P A G S 179 A o de(F 2 L)
d AT o R R B R R A RGN T e R P
AR e R R A AL M TR 0 IR — SRR i R
B2 () -RMEL-AMIEMATERY YRS FEEFFT EAAER

N LIRS » QR IR 0 R AR EL R o

"RFER 300K

FRE&ZX 122%

TFERER TR

=
o F

"%
FHRE% MGex

1. 61%
Bl =7 102 &R &AM GHM RE TR T AR

1%
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+
=~

E..L:

2P it M TS
M5 | AR B Ti6k &

% e FT #FT K HEE | M hEe . gx
01 31 31 24 6 1 0 1.86
02 ! 22 25 18 7 0 0 1.92
03 39 a1 27 13 1 0 1.69
04 30 28 20 7 1 0 1.94
05 *# 44 45 29 16 0 0 1.33
06 * 19 25 19 6 0 0 2.27
07 28 34 23 11 0 0 1.75
08 37 44 33 11 0 0 1.73
09 54 58 40 16 2 0 1.78
10 ¥ 37 38 27 10 0 1 1.90
11 32 33 24 8 1 0 1.95
12 0 32 33 21 11 1 0 1.71
23t 405 435 305 122 7 1 1.79
7 A
(%) 100.00% | 70.11% 28.05% 1.61% 0.23%

zk%\,ﬁl%\,gé%] P E102# 10 1p~%F102& 12 7 31 p

7233

m%ﬁﬁ“'ﬁiﬁiﬁﬁ%ﬁfmiwﬁ“ﬁ‘*’ MM A

iT o
B bmime 5 it deg R 3L

3.4 KRS b B H s Ao Fdedk -

AL LR FE e REF A RAF BRQ 2 RSk o

5.3 i A R Aok kR o B EM G A TAM 5 o
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Powte PR R E RGN GETE a4
Y V¥ ol
g - ML BE T | LR RE T " ix v o Tynk %
g | oEme | | o | s | HB
s g | ok FT i d R MRgET e
R R 15 15 6 9 0 0 2.15
TR R F 30 31 24 6 1 0 1.75
4 Re e % 27 33 21 11 1 0 1.46
FeFE 1 F 28 28 18 9 1 0 1.30
Frop e E 2 2 1 0 0 2.00
TEE kY 0 0 0 1.50
AR 17 22 17 5 0 0 1.32
ER ISR 2 3 0 0 0 1.67
EAESS 5 8 6 1 1 0 2.00
TP e ¥ 2 1 1 0 0 1.00
ERF ¥ 8 4 4 0 0 1.57
t etk 14 16 13 3 0 0 1.65
® e F 40 50 33 16 1 0 1.43
BA ¥ 7 2 0 0 1.29
FAE Y 6 3 0 0 1.00
TR ¥ 0 0 0 0 1.40
o 7 0 0 0 2.57
AIE b B F 19 19 17 2 0 0 2.14
EPE R 0 0 0 0 0 0 0
ZF R 140 138 95 41 2 0 1.64
R S ! 2 1 1 0 0 2.29
s 27 29 23 6 0 0 2.41
S2AE T B 2 2 1 1 0 0 1.67
i o 0 0 0 0 0 0 0
B H > 1 2 1 0 0 1 2.00
&3 405 435 305 122 7 1 1.79
T (%) 100.00% | 70.11% | 28.05% | 1.61% | 0.23%
%z AREARE AM102 £ 17 1p~®102£& 127 31 ¢
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5 AR M g B 4

SHRBAGH BTS2 AV ARKRAD > FRETLTEA R S
Bﬁ’i%i%ﬁ%£%?1m7%%“ﬁﬁ*4%+"‘44%Q‘A;§;5

Bgh o de (222-) 2 (Flet2) 57 o fliis

JoiF - A2 3

S (e F 3 &R A3 FF ~FFFFF)  BgH Aoy & 108 1z ¢
CE T %éﬁw, ftE e L EE o SRFATR A PR ¥z A
(Fr 2 )W R £ 34156 % = 4 et $HER 173 % B g M bl p ag 2
PR ﬁfaﬁ% :
Fow LT 0 AR ROl R 2L % gy A
a3
=) F (%
< + —+ =+ P =+
bL 3 3 )= 3
st ) £ = ) |3 = = . £ Ax
e = —+ E=3 =
i | ® | ® | _ % | ® | = ) Lo
7 ES £ R =+
3 9 3 3 A 3
R F (=
)
SS9 15 20 41 4 16 23 37 103 64 5 1
LR B Tt
, 14.44|11.39| 9.05 [10.92| 6.75 | 6.39 | 8.37 | 491 | 3.98 | 1.62 | 1.54
B~ log T 58
I =t (Frat) "
EJES i d 156 173
L FE G Rl LA e
logz T
(I =% F, s8R 1545 ko)
1e 14.4-4
14
12 11.32 10.92
a0 205
= 6.75 30
[
3.98
E
z 1 | 1N
'
.:,_, ¢< ‘3— ag o ’5< *x P 3 < ~55-
%?;x ,:;-3% /x‘x ,x’x < k% > /x”"< = ag-?(/ %qx’k
ﬁ‘\a-?‘ Plo S 430 2K
Bl A% ot HEGN 2 RN G B B
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= v 33+ Y-STR 2 mtDNA ¥ & 447 &

gt F M B REARS e EAF Y 2 3 EF R 15 o STR
DNA 4] 5] ; 28 @ Y-STRDNA #Zz 2 DNA € % 5 STRDNA #rZ 2 - &>
¥ 52 FReM a2 47 8 15 & STR DNA 3] % - Y-STR DNA %u» SEEHE
IE o A DNA G 2 E L ZDNAZ B Rt » 2 B
AHHM G L7 F b IR AR TR BUERMT WA 4T DA DNA 34
#eid = Y-STR 2 e sdll DNA 78 5 22 & o Fpb > A 9rd 34 a2 = Y-STR
Z f k8 DNA H 4] FRE » 38— 4 A 47 Y-STR % 504 DNA ¥ & 414 & -
MEEFETRED R AR KGN R Y Ao (A2t 2 L2

ﬁ(@mi;ﬁmi,\)o
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% w1+ P Y-STRDNA H & 3|4f F 23t

+
~

e A B H A #cE e 4R 3 HEalp v (%)
1 1307 1307 87.54
2 125 250 8.37
3 33 99 2.21
4 9 36 0.60
5 7 35 0.47
6 3 18 0.20
7 1 0.07
8 1 0.07
9 4 36 0.27
10 1 10 0.07
11 1 11 0.07
12 0 0 0.00
13 0 0 0.00
14 0 0 0.00
15 1 15 0.07
B3 1493 100.00
(B #8E)
1400 307
1200 -
1000 -
800 -
600 -
400 -
200 - 123
33 9 - 3 1 4 1 1 0o o o 1
0 -
1 2 3 4 5 6 8 9 10 11 12 13 14 15
(48 Bl A%

E%‘] ‘ZL"L’:
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% w -+ = ImtDNA H & 3#p 5 st 4

ip ke A H A e 18 #ic 2373~ (%)
1 633 633 83.95
2 74 148 9.81
3 24 12 3.18
4 7 28 0.93
5 8 40 1.06
6 0 0 0.00
7 3 21 0.40
8 2 16 0.27
9 1 9 0.13
10 1 10 0.13
11 0 0 0.00
12 0 0 0.00
13 0 0.00
14 1 14 0.13
3t 754 100.00
(EERAETF)
700
600 -
500 -
400 -
300 -
200
100 74
24 5 8 0 3 2 1 1 0 0 0 1
o - — . . . . . . . :
1 2 3 4 ] G 7 8 9 10 11 12 13 14
(48 F] A F)

B = L~ mDNA ¥ & 2|47 & 12§
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A~ 33 STR~ Y-STR 2 mtDNA R # 5

R

&
50
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i

DNA w24 2% BREFE131% > 4 (Ble L4 27+ ) >3 1832 BH%M %

GEE KR 0 1148 BALG M B $RaeY § 15 B Ruee 2 STR

WY F 30 B RUeie iz Y-STRDNA 4 %% » 4 2% %5 5 164% > 4o (Hz

1 %

%

L) 001 BAHEM AL HREEY F 8 B Rk MIDNAF 4 2% 2

0.81% > 4o (Blm L4 27 L= ) o

IS

L

A EEEER AR PR R

W

R FaE Fietld DNA REH P e#u ] <
CU B R ERATE i E DNA R R W E A AR ]

B 7t 0 R E A ASL S AT A i L AT

P s = (o)

L.=SO
A.GOr
1.4 131
L. 20
L.OO
Oo.=1
0. =50
GOy
.40
.20
OO0
AT -STTTE AR IR TN N
LR3I 4] &= 5L Do 1 fif] B EE P
Ay IOAE B KL RE R Ay SE S NE W e
T %2 ¢ STR~Y-STR 2 mtDNA % % F st B
== 2 (%D STRZAI 5] 7 2 %
O.40
035
.30 026 Ll Py
0.25
0.20 0.17 0.17
0o.15
0.10 .09 .09 .09 0.09
w2 | i §
.00 T T T
ST P e R P S | R e e T ST e N o
ST T S TS S ST S SO S sS ©




RE2F (%)

Y-STR# % R F
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0.19 0.19
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0.00
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0.06 ‘ ‘

A
PN S S %,.,q*cob::“‘ %@"%@"" Qs”f%bg; %Qa‘*’a’bp‘?
S EFTL L IO LE
TITITIFNT
& -

Y-STR DNA #! 3]

i)

74— @& Y-STRDNA & & 7% % 5 w2t

REF 00 mtDNA& £ 0 E X% %
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e
iR
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0.20
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0.00

16093 16293 16304 189 309.2C
mtDNAgS Jk 4 &
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Simultaneous Quantification of Amphetamines, Ketamine and Opiates in Urine Using
SPE and LC-MS/MS

Chu-An Yang, MS™%; Hsiu-Chuan Liu, PhD™; Ray H. Liu, PhD?; Dong-Liang Lin, PhD?!
!Department of forensic Toxicology, Institute of Forensic Medicine, Ministry of Justice, Taipei,
Taiwan; 2Department of Medical Laboratory Science and Biotechnology, Fooyin University,
Kaohsiung, Taiwan.

After attending this presentation, attendees will learn of a LC-MS/MS technique for
analyzing amphetamine, methamphetamine, MDA, MDMA, morphine, 6-acetylmorphine,
codeine, 6-acetylcodeine, ketamine and norketamine in urine.

This presentation will impact the forensic community and/or humanity by developing a
simple, accurate, and fast analytical method of LC-MS/MS, which is capable to quantify 10
analytes that are the mostly abused drugs.

Heroin, methamphetamine and ketamine have historically been the most commonly
abused drugs in Taiwan and are routinely monitored in our laboratory by gas
chromatography-mass spectrometry methods. The purpose of this study was to evaluate
whether the liquid chromatography-tandem mass spectrometry (LC-MS/MS) based approach
can be more effectively applied to the simultaneous quantitation of amphetamine (AM),
methamphetamine (MA), MDA, MDMA, morphine (MOR), codeine (COD), 6-acetylmorphine
(6-AM), 6-acetylcodeine (6-AC), ketamine (K) and norketamine (NK) in postmortem urine
specimens.

Samples (1 mL) were extracted via solid-phase extraction, evaporated and reconstituted in
the mobile phase for injection onto the LC-MS/MS system. Deuterated analogues of the
analytes of interest were used as internal standards. Chromatographic separation was achieved
using an Agilent Zorbax SB-Aqg (100 mm x 2.1 mm i.d., 1.8-um particle) analytical column at
50 °C. The mobile phase consisted of 0.1% formic acid (v/v) in water (A) and methanol (B) at a
flow rate of 0.32 mL/min. The initial gradient composition (A/B 90:10, v/v) was held for 1.5
min, then decreased to 0% A in 8.5 min and held for 2 min, then increased to 90% A in 1 min
and held for 2 min. Mass spectrometric analysis was performed by an electrospray ionization in
positive-ion multiple reaction monitoring (MRM) mode with optimized collision energy for the
precursor ion selected, monitoring two transitions for each analyte.

Validation was performed by extracting drug-free urine fortified with 50-1000 ng/mL of
the 10 analytes, yielding the following results: (a) average extraction recovery (n=5) was >80%,
except for MDMA (70%) and MOR (74%); (b) inter-day and intra-day precision ranges (%CV)
were 1.59-9.13% and 0.57-3.89%; and (c) calibration linearity (r?), detection limit, and
quantitation limit were >0.997, 1 ng/mL and 5 ng/mL, respectively. (d) matrix effects: ion
suppression was lower than 20% for all analytes; it was compensated by using deuterated
internal standard. We concluded that this relatively simple protocol can be used for routine and
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reliable identification and quantitation of AM, MA, MDA, MDMA, MOR, COD, 6-AM, 6-AC,
K and NK in urine. This method was successfully applied to the analysis of postmortem and
ante-mortem specimens from forensic cases.

Key Words: Drugs of Abuse, Urine, LC-MS/MS
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Direct Injection LC-MS/MS Analysis of Opiates, Methamphetamine, Buprenorphine,
Methadone and Their Metabolites in Oral Fluid from Substitution Therapy Patients

Hsiu-Chuan Liu™, Hsi-Tzu Lee!, Ya-Ching Hsu?, Mei-Han Huang?, Ray H. Liu?, Tai-Jui
Chen*, Dong-Liang Lin?

'Department of Forensic Toxicology, Institute of Forensic Medicine, Ministry of Justice,
Taipei, Taiwan; 2Department of Medical Laboratory Science and Biotechnology, Fooyin
University, Kaohsiung, Taiwan; 3Department of Justice Sciences, University of Alabama at
Birmingham, Birmingham, AL, USA; “Department of Psychiatry, E-Da Hospital, Kaohsiung,
Taiwan.

Introduction and Objectives: As an alternative matrix for drug testing, oral fluid is relatively
cleaner and more accessible to sampling. The sampling process can be readily supervised,
reducing risks of adulteration or substitution; while cleaner matrix facilitates direct LC/MSMS
analysis. In this study, we explored the LC-MS/MS methodology, with a simple sample
preparation step, for simultaneous quantification of heroin, methamphetamine, buprenorphine,
methadone and their metabolites (6-acetylmorphine, morphine, codeine, amphetamine,
norbuprenorphine, EDDP) in oral fluid.

Methods: Clinical oral fluid specimens were collected upon patients’ arrival for their daily
dose. In most cases, patients’ last doses were taken approximately 23 h earlier. Patients were
asked to rinse prior to sample collection and the samples were stored at —20 °C until use. IRB
protocols established by E-Da hospital were followed for sample collection and information
processing and usage. For analysis, 40 uL of thawed oral fluid was fortified with 10 uL of
10-internal standard solution (0.1 png/mL). Samples were briefly vortex-mixed and centrifuged
at 12000 rpm for 10 min. Ten microliter of supernatant was injected onto the LC-MS/MS
system. Standard oral fluid samples were prepared similarly using oral fluid collected from
laboratory personnel. Chromatographic separation was achieved using an Agilent Zorbax
SB-Aq (100 mm x 2.1 mm i.d.; 3.5 um particle) analytical column operated at 50 °C. The
mobile phase consists of 0.1% formic acid (v/v) in water (A) and methanol (B). Under these
conditions, all of the analytes eluted in less than 10 minutes with a total run time of 15 minutes.
Mass spectrometric analysis was performed in positive-ion mode; applying multiple reaction
monitoring (MRM) using optimized collision energy for each precursor ion designating each
analyte of interest.

Result: The overall protocol was evaluated by: (a) applying the method to the analysis of
laboratory-prepared standards; and (b) comparing analytical data of clinical samples derived
from this and GC-MS methods. When applied to the analysis of oral fluid specimens fortified
with 1-100 ng/mL of the 10 analytes of interest, this method achieved the following results: (1)
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inter-day and intra-day precisions range from 1.3 to 12.8% and 0.9 to 12.2% (percent CV),
respectively; (2) method linearity (r?), detection limit and quantitation limit for all analytes
were >0.995, 0.1-1.0 ng/mL and 0.25-1.0 ng/mL (5 ng/mL for buprenorphine), respectively.
Analytical data derived from LC-MS/MS and GC-MS analysis of methadone in 13 clinical
samples were found compitable. Specifically, 10 out of the 13 sets of data overlap at the £20%
level, with the remaining 3 sets barely outside of overlap range.

Conclusions: Direct injection of freeze-and-thaw samples appears to generate favorable
results for LC-MS/MS analysis of oral fluid samples. Peak shape of chromatograms derived
from oral fluid containing high concentrations of certain drugs, such as morphine, codeine,
and (to a lesser degree) 6-acetylmorephine and buprenorphine, show irregular characteristics,
which can be improved by diluting the sample with the mobile phase prior to injection. With
heroin exhibiting ideal LC-MS/MS chromatographic characteristics, inclusion of this
compound in the analyte list help detect abnormality of the analytical protocol and test
specimens. Overall, our data indicate the LC-MS/MS method is more effective than our
current GC-MS methods in the screening and analysis of the 10 analytes included in this study.
We are currently conducting further studies on: (a) irregular chromatographic behavior of
certain analytes and improvement methods; and (b) comparing analytical findings of all
analytes derived from LC-MS/MS and GC-MS analysis.

Key Words: Drugs of abuse, Oral fluid, LC-MS/MS
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General Unknown Screening in Postmortem Blood Specimens by UHPLC-QTOF/MS

and Automated Library Search

Dong-Liang Lin™!, Hsiu-Chuan Liut, Chu-An Yang!, Ray H. Liu?

!Department of Forensic Toxicology, Institute of Forensic Medicine, Ministry of Justice,
Taipei, Taiwan; 2Department of Justice Sciences, University of Alabama at Birmingham,
Birmingham, AL, USA.

Introduction and Objectives: Preliminary screen of drugs and toxic compounds in various
matrices is an important and challenging task performed by forensic and clinical laboratories.
Traditional methods for preliminary screen include immunoassay (IA), gas
chromatography-nitrogen/ phosphorous detection (GC/NPD), mass spectrometry (MS), GC/MS,
and liquid chromatography- diode array detection (LC/DAD). Recent advances in the
LC-MS/MS technology have provided an opportunity for the development of more specific
approaches to achieve the "screen™ and "confirmation” goals in a single analytical step. The
objectives of this study are: (a) the establishment of chromatographic and mass spectrometric
database including 1000 plus toxic compounds; and (b) the development of an effective
UHPLC-QTOF/MS (ultra high performance liquid chromatography/quadrupole time-of-flight

mass spectrometry) protocol for general unknown screen of these compounds for application in
forensic and clinical laboratories.

Methods: Liquid-liquid extraction procedure — using Toxi-tubes® A protocol — was coupled
to an Agilent 6540 Q-TOF instrument equipped with a Jet Stream interface in combination
with an Agilent 1290 Infinity LC instrument. Separation was achieved within 15 minutes, at a
0.31 mL/min flow rate, by gradient chromatography on Agilent Zorbax SB-Aq (2.1 x 100 mm,
1.8 um) analytical column operated at 50 °C. Mobile phase consisted of solvent mixture
composed of methanol and water containing 0.1% formic acid. lons were generated in positive
electrospray ionization mode. Samples were detected at 2 GHz single MS mode, m/z range
100-1000 with a scan rate of 2.0 spectra/sec. Data were acquired and processed with
MassHunter B.05.00 software. An in-house database, comprising more than 1000 drugs and
metabolites, was established using data resulting from the analysis of samples prepared from
certified standards or other documented reference materials. The "Find-by-Formula™ algorithm
was used for data extraction. Matching tolerance parameters were: +5-ppm mass accuracy,
+0.20-min retention time deviation; and >10000-count peak height. These matching
parameters and isotope pattern were used to derive identification scores. Established protocol
was used for the analysis of postmortem blood specimens for effectiveness assessments.

Result: Current database includes 1043 toxic compounds. The established method was applied
to the analysis of 100 postmortem blood samples. The numbers of drug detected, by
UHPLC-QTOF/MS, LC-IT/MS (LC/ion trap mass spectrometry) and GC/MS methods were
654, 351, and 130, respectively. The established method was found highly effective when

applied to the analyses of postmortem specimens.

Conclusions: The over-all protocol provides a rapid, sensitive approach to isolate, screen, and
confirm a broad spectrum of toxic compounds. No significant interference was found at the
retention time expected of the targeted compounds. Preliminary data derived from the analysis
of postmortem blood specimens are promising, significantly more effective than the
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RRLC-IT/MS and GC/MS approaches. More specific parameters, such as specificity and
accuracy, of this method are currently under evaluation.

Key Words: UHPLC-QTOF/MS, General Unknown Screening, Postmortem Samples
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Methadone concentrations in blood, plasma, and oral fluid
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Abstract Methadone (MTD) is widely used for detoxifica-
tion of heroin addicts and also in pain management pro-
grams. Information about the distribution of methadone
between blood, plasma, and alternative specimens, such as
oral fluid (OF), is needed in clinical, forensic, and traffic
medicine when analytical results are interpreted. We deter-
mined MTD and its metabolite 2-ethylidene-1,5-dimethyl-
3.3-diphenylpyrrolidine (EDDP) in blood, plasma, blood
cells, and OF by gas chromatography—mass spectrometry
(GC-MS) after adding deuterium-labeled internal standards.
The analytical limits of quantitation for MTD and EDDP by
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this method were 20 and 3 ng/mL, respectively. The
amounts of MTD and EDDP were higher in plasma
(804 % and 76.5 %) compared with blood cells (19.6 %
and 23.5 %) and we found that repeated washing of blood
cells with phosphate—buffered saline increased the amounts
in plasma (93.6 % and 88.6 %). Mean plasma/blood con-
centration ratios of MTD and EDDP in spiked samples (N=
5) were 1.27 and 1.21, respectively. In clinical samples from
patients (N=46), the concentrations of MTD in plasma and
whole blood were highly correlated (=0.92, p<0.001) and
mean (median) plasmablood distribution ratios were 1.43



Matrix Effect in Liquid Chromatography-Tandem Mass Spectrometry
(LC-MS/MS) Method of Analysis

REFERENCE: Liu H-C, Lin D-L, McCurdy HH: Matrix effect in liquid
chromatography-tandem mass spectrometry (LC-MS/MS) method of analysis; Forensic Sci Rev
25:65; 2013.

ABSTRACT: The matrix effect is dependent on biological fluid, ionization type, and sample
preparation method. Although matrix effect is observed for both ionization types, ESI is
especially susceptible, while APCI proved to be less vulnerable. Sample preparation method
has a clear influence on matrix effect as does, in particular, the choice of internal standard.
When matrix effect results in severe ion suppression or enhancement of the target analyte by
co-eluting residual components, it is typically located in isolated regions of the chromatogram.
Post-column infusion and post-extraction addition methods have been developed for the
assessments of the matrix effect. Approaches used for eliminating, minimizing, or
compensating for the matrix effect include improved sample preparation and chromatographic
separation; sample dilution; and the utilization of internal standards. The matrix effect may not
always be fully circumventable since a perfectly consistent matrix does not exist, but can be
significantly minimized and largely compensated for by various approaches, such as standard
addition, matrix-matched calibration, and the use of isotopic analogs of the analytes as the
internal standards.

KEY WORDS: lon suppression, LC-MS/MS, matrix effect, stable isotope-labeled internal
standards.
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The risk of false inclusion of a relative in parentage testing - an in silico population study.

Lee JC1, Tsai LC, Chu PC, Lin YY, Lin CY, Huang TY, Yu YJ, Linacre A, Hsieh HM.

AIM:To investigate the potential of false inclusion of a close genetic relative in paternity
testing by using computer generated families.

METHODS:10000 computer-simulated families over three generations were generated based
on genotypes using 15 short tandem repeat loci. These data were used in assessing
the probability of inclusion or exclusion of paternity when the father is actually a
sibling, grandparent, uncle, half sibling, cousin, or a random male. Further, we
considered a duo case where the mother's DNA type was not available and a trio case
including the mother's profile.

RESULTS:The data showed that the duo scenario had the highest and lowest false inclusion
rates when considering a sibling (19.03 £ 0.77%) and a cousin (0.51 + 0.14%) as the
father, respectively; and the rate when considering a random male was much lower
(0.04 + 0.04%). The situation altered slightly with a trio case where the highest rate
(0.56 = 0.15%) occurred when a paternal uncle was considered as the father, and the
lowest rate (0.03 £ 0.03%) occurred when a cousin was considered as the father. We
also report on the distribution of the numbers for non-conformity (non-matching loci)
where the father is a close genetic relative.

CONCLUSIONS:The results highlight the risk of false inclusion in parentage testing. These
data provide a valuable reference when incorporating either a mutation in the father's
DNA type or if a close relative is included as being the father; particularly when
there are varying numbers of non-matching loci.
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