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WE BN 08 SO (3 B BT RS (UPLC — MS) Ao U i 375 F1 PR ¥ 14
PR AR 25 S AR W 7 vk . ik QG DO 3R 1 i b B I 75 s bR T R
i, Fi Agilent EclipsePlus C,3 RRHD 435 F: 347 (435 53 85, 30 AH 2 0. 1% H R
KN 0 0. 30 mL - min ' AR N 35 °C, LA 2 A bR i A ik, FH LS
ZHLE (ESL ) (IEBFRER) #1472 RO W (MRM) . 8% A& R
P ARAERN R 5 B S IR SR e e . R 2023 A4
] B BT R S FE AN S 50 2 LU AR S, IV TP L AR 2 N S P B A
TEMEE RIS . R kML E LR R, &P IR 2 2 () A0 50
T, 14 Bl IR 25 B AR A S BIAE 1. 00 ~45.00 pg - L™ HISEREL
r 14>0.998 2, 1 3 FER I A H R (LOD) 24 0.30 pg - L™1, @ R (LOQ) 2y
1.00 pg - L™ 3 AMIA77KE T (10. 00 ,50. 00 F1200. 00 pg + L") i 14 F
SRR IS 25 R AR 1 Tl e R AE 85. 60% ~ 105.20% 2 (8], A X B U {22
(RSD) ] 0.73% ~ 4.45% ; R T 14 T 0 % 4 I 24 S AR 15 40 1 [l i 2R 7
88.93% ~108.12% Z [i],RSD Jj 0.50% ~ 6.92% . & £h B 25 )3 e & A
-, ERRSEUAT ) SR S A B 4 339.00 g + L7V 349.00 pg - L7, OF
HIME Hy 344.00 pg - L7 22 0 2.90% ; ST 45 A S s i 4 B ok
1668.00 pg - L™ A1 707.00 pg » L™, {1 688.00 pg - L', fii 2 H
2.30% ., G5 ATy YL ER , 15 TR ER AR 2 i R 2 AR, N I
Xk 2 R AR, A A SR R
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Abstract: Objective  To establish an ultra — high performance liquid
chromatography — tandem mass spectrometry method for the determination
of 14 sedative hypnotics and their metabolites in serum and urine.
Methods Serum or urine samples were treated with acetonitrile to
precipitate proteins. Separated on an Agilent EclipsePlus C18 RRHD
column, the liquid was eluted with 0.1% formic acid in water and
methanol, at a flow rate of 0. 30 mL + min~' and column temperature of
35 C. Quantified by the internal standard method, and multiple reaction
monitoring ( MRM ) was performed by electrospray ionization ( ESI™ ).
The method was evaluated for specificity, standard curves and limits of

quantification, precision and recovery, matrix effects, and stability. This
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method was applied to test the proficiency testing samples from the 2023 National Medical Emergency Toxicant
Detection Laboratory Comparison Program, including qualitative and quantitative test samples for emergency poisoning
assessment of sedative — hypnotic drugs in serum. Results ~ The method demonstrated good specificity, with no cross —
interference between the various sedative hypnotics and their metabolites. The linear range of 14 sedative hypnotics and
metabolites were 1. 00 —45.00 pg + L™, with a correlation coefficient greater than 0.998 2, the detection limit in
serum and urine was 0. 30 pg - L™", and the quantification limit was 1. 00 wg + L', In serum, recovery rates at three
spiked levels (10.00, 50.00 and 200.00 wg + L™') ranged from 85.60% to 105.20% , with relative standard
deviations (RSD) between 0.73% and 4.45% . In urine, recovery rates ranged from 88.93% to 108. 12% , with
relative standard deviations between 0. 50% and 6. 92%. Fluphenazine hydrochloride and clozapine were identified by
this method. The two determined quantitative concentrations of fluphenazine hydrochloride were 339. 00 pg - L™" and

349.00 pg - L™
quantitative concentrations of clozapine were 1 668.00 pg + L™" and 1 707.00 pg - L~

, with an average value of 344.00 pg - L' and a deviation of 2.90% . The two determined
' with an average value of
1 688.00 wg - L™" and a deviation of 2. 30%. The final feedback result was satisfactory. Conclusion This method is
rapid and accurate, making it suitable for emergency poisoning detection of sedative hypnotics. Its application to the
blind sample detection of emergency poisoning cases is satisfactory.

Key words; sedative hypnotics; isotope internal standard; ultra performance liquid chromatography — tandem mass

spectrometry ; serum; urine
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AT M3 5 (gas chromatography, GC) ' | A0
AH 4 3% 7% (high performance liquid chromatography,
HPLC) " S A0 - Jfi 1% 1 (gas chromatography —
mass spectrometry, GC — MS) *' i #H 8,33 — £ 5 o i
#: (liquid chromatography — tandem mass spectrometry,
LC=MS) 77", et LC — MS JLAT A B o R A
JEE R PR RIS D0 A, AT Z I T IR
FUPRIBRE S P A I AR SC sy 2 S Ui 2R
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w5 H  AECF, A 3 50 mg, 4l
99.99% , #it 5. E0026402 . 4 7y J4 ¥, M. B X
100 mg, £ :99. 32% ,#t*5-:237329 — K1 [N KW, #
¥ 2432 100 mg, 4l :99. 74% | fit5-:237329 — K2 i
MR 2 HU AR, FUA% 13 50 mg, 4l :99. 93% , it 5
227056 — Bl R 2 HOK R, FiA% - 193 100 mg, 21
99. 68% ,#t5:25W010 — T1 .7 — 35 I Ji WK B i, #0
¥ 5% 1 mg, 46 . 95.85% , it 5 25H069 — R1,
N — 25 H R 25 FRR AR, A% - 595 1 mg, 2155 :99. 86 %
it :25W010 — D110 — ¥ 3 25 B bR, A% B 52
1 mg, 2l :99. 66% , L5 :23W062 — D2 N — 4 i 3
FAN MG B S mg, Al :98. 45% L5 :227108
- T1 EAEE AT, A% B3 1 mg, 47 :99. 66% , it
5:25W010 - T2 *H, - S A, ks 83 1 mg, 4l
J:98.00% , #1t5: 237306 - 12 > H, — §8 KRR, KL
¥ 4% 1. 04 mg, 4l . 98. 0% , #t 5 22T057 - W1,
*H, - FUURNERE , FUAK £ 5 2. 65 mg, i :95. 0% , it
5:22T052 - Y2 *H, — kIR, Bk 45 3 1 mg, 4l .
98. 0% it 5 :237325 - T1, 34K gL MR A
RN ) A2 77 5 980 WR BE B, RILAS . B 52 25 mg, 45 F:
99.99% , fit"5 : £0027320 B KB Ak — dg, BUAK : B SC
1 mg, 4liJF.99. 0% , it . FO061357 | £h iR 2 HH Bk - d;,
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Table 1 Mass spectrometry parameters of sedative hypnotics

{8 SCIEX 6500 8 /& &0 AH (i 3R B BT i A,
J2[E AB SCIEX 23 H] ™ fil; DMV — 16 IR HETR 511X, T~
ARPFE B A PR F) 77 s MPW - 352R 5 U8 TR 25
OHL, P Sigma 2077
2 HWNEEAREH SHEALE

T 45 F . Agilent EclipsePlus C,; RRHD
(2.1 mm x 100 mm, 1.8pum) sAEIE 35 C ke
5 pL; st A hy 0. 1% W R KW s A B i
B 0. 3 mL - min ' B VR0 ~2.5 min
60% A,2.5 ~12.0 min 60% [#] A Z&PEAS (L Hy 40% |
12.0 ~13. 0 min 40% ¥ A,13. 00 ~ 13. 1 min 40% [¥J A

Precursor ion/

Product ion/

Sedative hypnotics tg/min DP/ (V) CE/(eV) Internal standard
(m/z) (m/z)

Imipramine 8.41 281.20 86.20 " 25 23 2H, - Imipramine
208.20 28 32

Clozapine 4.56 327.20 270.20 " 65 30 2H, - Clozapine
192. 10 65 57

Fluphenazine 13. 68 438.20 171.30 " 60 35 2Hy - Fluorophenazine
143. 30 69 39

Haloperidol 6.57 376.20 165.20 " 44 30 2H, - Haloperidol
123. 00 32 53

Anmitriptyline 9.29 278.30 191.10" 24 34 Amitriptyline — dg
203. 10 27 48

Diazepam 13.42 285.20 154.10* 135 37 Diazepam — ds
193. 10 135 48

Oxazepam 10. 70 287. 10 241.10* 130 29 Oxazepam — d;
269. 00 130 22

N — demethylated clozapine 4.00 313.10 270.10* 50 35 2H, - Clozapine
192. 10 38 54

Nitroxychlorpromazine 6.07 343.20 243.10" 50 26 *H, - Clozapine
256.20 58 28

7 — Hydroxy Haloperidol 9.84 454.20 171.20* 52 35 2H, - Haloperidol
143. 10 53 39

N - demethylated demethylamine 9.18 250. 10 91.10* 38 27 Dexmedetomidine — ds
105. 10 38 25

Dexmedetomidine 9.70 264. 00 191. 10 * 51 30 Dexmedetomidine — d;
117.10 46 26

10 - hydroxydemethylamine 2.89 280. 00 231.10" 42 24 Dexmedetomidine — d;
216. 10 33 33

Dexmedetomidine 8.85 267. 10 72.10" 37 19 2H, - Imipramine
193.20 35 50

2H, - Haloperidol 6.52 380. 10 169. 30 23 31 /

2H, - Clozapine 4.43 331.30 272. 10 101 34 /

>H; - Imipramine 8.41 284. 30 89.20 31 22 /

2Hy - Fluorophenazine 13.59 446.20 179. 40 31 34 /

Amitriptyline — dg 9.29 284.30 91.20 27 65 /

Diazepam — ds 13.29 289.90 198. 30 140 45 /

Oxazepam — ds 10. 57 292.00 246.00 114 36 /

Dexmedetomidine — ds 9.71 267. 10 91. 10 36 28 /

* denotes quantitative ions
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LB PEARE R 60% ,13.1 ~16.0 min 60% .

i &4 B W55 H % (electrospray ionization,
ESI™) (IEBFRAERD) s BT s :4 500 VS5
RUESE 241 Kpa; M55 5% : 345 Kpa; 5BV UE
5% ;345 Kpa; filf f# 4% : Medium, JRiESHLE 1,

MRmEERETERRES BUaEPEA
- BT T RRBERE PR AR L IR R R A
e HORER A B N - B EAOE T - Rt
TR ERSE N — 25 B 0 B AR (10 — F2 0 5 FOE Ak
VY PE R B VD DY PR bR E S, BB DO MR N
1 mg - L™ IR A PRMERE £ TR I TR R0 46 TR sh AR A
BES0 e « L' HOIR A bR vl B

RIRARES  BGEEMH, - AAF H; -
JRARYE PH, - JRIRBERE . Hy - PIBKRE DR EEAR - dg |
ZHRAR - dy VU - d AR VP PEPE — dohRifEdn,
I LA O 500 wg - L AOIRA ARSI
ARG TR SRR B AL 50 pg - L™ ATR A [l 00 2 P9 A
A

FREREHERSREFEMES  EMEEI 14 F
T B 24 {87 Y W 20. 00, 50. 00, 100. 00, 200. 00
400. 00 ,600. 00 } 900. 00 WL, 43 30 A1 b 7 2 AH
880. 00, 850. 00 , 800. 00, 700. 00, 500. 00 , 300. 00 %
0.00 WL, 4B [FIAL 2 A AR F 100. 00 pL, &
57,45 21 14 Tl B i A IR 245 v B 43 1024 1..00,2.50
5.00.10. 00,20. 00 ,30. 00 % 45.00 pg - L™ 45k &
B, A AR U N 5.00 pg - L7 dfERTEC 200 pL
L% B R T 15 mL 30 45, A 1000 L
1.00 mg + L' A5 i 1 IS 25 18 & A o 6 45 R, A
100. 00 wL 50. 00 wg - L™ AIRA A0 2R N bR I,
RAL, M Z B E 1.00 mL, 3% g 2 min 184, 1F
7000 r + min " RELL S min, 153 0. 22 pum B AL IENE
Je LHUREIN o LY RN RIS 3 1 A TR

MmiESREHERAEIE WML 200.00 wL 175
BRI T 15 mL B4 A 100 wL 50 g - L'
RA T2 AR, TR ST, A 700. 00 pL i
(BINZHEZ 1 mL) JR7E 2 min {857,767 000 r - min ™
TS5 min, 2t 0.22 wm FFLIEIES EAURGI
3 AEEEE

EREM U BT A DRI
W24 L R0 A YRR it 2 LM IR 2 L I 975 AT PR
VORIV B PR AR B S A

tnEZ S E = TR (lower limit of quantification,
LLOQ) RIS HGE i 50 pg - L7 HY 14 R i i
IR 2476 & b o i YA, 8 i 50. 00 g - L™ TR A [l o7

R NARASE IR, TC T BOAR 1 2R 510 (D 2 o o T e A
Fie i) IR A TR 2 AR & 5 A5, 00 g - L1
LA G bR HEE W B i ) 0 B2 5 N AR 3 2 L 5 1
N4y e g T AR S5 A BRI T AR BL 1Y) P AR 2 R A E i 2k,
FENPREIT ARG 14 MRE IR S 5. L3
FEAE MR LL IR IR A A R (3S/N) |, LA 10 A5 50 LL
TR E #ER(10S/N)

BEESEWE /3578 200. 00 pl. (i 1K
W PERE & Ao AL 10. 00,50. 00 F1 200. 00 pg + L7
19 3 ADAN[FIR BEZKP- 1Y 14 i i i R 25 18 5 A RIS
T, B FPARE A =S VR I 6 AP ATRE, 1A Il
AN BRER 22 (relative standard deviations, RSD) .

BRMBL  FET I o 4 AR R, dss TR
M AR, AR SCR T 10.00 g - L7366 J v Y i 1 A
(A1) 510.00 pg « L™ bRofEva R4 mifL (A2) oA, AR 4
BN (ME) = A1/ A2, ATl S TIE 3 48

BEME XnbrEt 50.00 pg - L™ A4S E I A1
PRIGIATRRE ML, A 4 CRRTF,3 h.6 h,
12 hfl 24 h (REARR B FATRER 3 4

REGEF W AP M E BTN, T
AR SR EFEAIMA AR AR RO J5 B EAL
I, A3 ) LA T H B LM .60% H R K — H BRI
(WIS, — e by 0 VE R S BB, R b 2
50.00 pg « L7925 P10 TE FPR BT B IBOR I, Hh 4%
FEPIER (MR ) B FHRIBUAT O TR A3 o
4 FHiEFENMHA

S IEAE R S, A D AR I 2023 4 42 [
FREE BT N S FE YIRS I S I & LG R IV R
PR 24 0 2 P R A T S A T B

# R

1 FiEZEHR

TR 14 FhEE AR 25 S AR %) O/ 5 B[]
DL T, LV R PRI o oA 4 BN 51 ) Jo 1 e B A
MR 25 B AR RN AR I 5E 10 g - L7714 P
M 25 AR W W 1 8 B 1 A 3% Bl (total ion
chromatogram, TIC) , WLI& 1,

FREMZESEE TR KM KR E =R
SELE R WA R EVE ] 1.00 ~45.00 pg - L' Z[A],
14 FHEHHERR 25 YR C R0 r > 0. 998 2, B ik MK 24
T ML FR I PG BRSOl 0.30 pg + L1, 8 s B
HL00 pg - L7 14 FEFMEIRZGIOLM T RE, W35 2.

BEESEIWER I B IR 25 19 1]l 5
1E 85.60% ~ 105. 20% =[] ,RSD 7£ 0. 73% ~ 4. 45%
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3(4.56)

ZI] 5 PR B A I 2 19 [] i R A 88.93% ~

1.6¢7
108. 12% 2 i}, RSD 7£ 0. 50% ~ 6.92% = [f] , W 7
1.4e7 4
. EHAT R B CRFIRG BB, WK 3,
o7 4
g M7 F2 14 MR I LT T
g 8.0e6 7 e Table 2 Linear equations of 14 sedative hypnotics
= o0e1 89.18)  10(9.70) Correlation
4.0¢6 1 2(4.00) 9(9-‘29)/ 11(9.84) Sedative hypnotics Linear equation coefficient
o] 12.89) 6o 120070) 1301342 s (r)
Imipramine y=2.06x10""x+1.68 x10~2 0.999 9
0 20 40 60 S0 100 1m0 140 160 Clozapine y=9-23x107"x +1. 07 0.999°3
£ /'min Fluphenazine y=2.81x10""'x+1.26 x10~" 0.999 6
1 2 B (P (TIC) [ Half)p.erid(.)l y=2. 68><10:'x+1.41 x10:2 1. 000 0
Amitriptyline y=2.92x10"'x-8.63 x10"* 0.999 8
Figure 1  Total ion chromatogram ( TIC) diagram of sedative Diazepam =204 %102 ~1.60 103 0.999 9
hypnotics Oxazepam y=1.83x10""'x-9.59 x10~* 1.000 0
1: 10 - hydroxydemethylamine (2. 89 min) ; 2: N — demethylated clozapine N - demethylated clozapine y=1.58 x10 'x+2.43 x10°2 0.999 9
(4.00 min); 3. Clozapine (4.56 min ); 4. Nitroxychlorpromazine Nitroxychlorpromazine y=2.84x10"2x+9.67 x10~* 0.999 6
(6.07 min) ; 5: Haloperidol (6.57 min); 6: Imipramine (8.41 min) ; 7 - Hydroxy Haloperidol ¥y=9.25x10"%x-1.46 x10~" 0.998 2
7. Dexmedetomidine ( 8. 85 min); 8: N - demethylated demethylamine Dexmedetomidine y=3.96x10""x +1.85x107" 0.9997
(9.18 min); 9: Amitriptyline (9.29 min); 10: Dexmedetomidine N~ demethylated demethylaminey =3. 01 x 10 ~'x +9.67 x107* 0.999 7
(9.70 min) ; 11; 7 — Hydroxy Haloperidol (9. 84 min); 12: Oxazepam 10- hydroxyfle-methylamine y=6.30x10"1x +1.50x1071 0.999 8
Dexmedetomidine y=8.36x10"2x-8.77 x10~* 1.000 0
(10.70 min) ; 13; Diazepam(13.42 min) ; 14 Fluphenazine(14. 68 min).
$3 UPLC - MS bRl L35 R B AR 2500 R 5 R
Table 3 Recovery rate and precision of sedative hypnotics in serum and urine by UPLC — MS
Added Serum Urine
Sedative hypnotics
(pg- L) Recovery( % ) RSD(% ) Recovery( % ) RSD(% )
Imipramine 10. 00 97.49 2.10 98. 49 5.09
50. 00 99. 63 1.29 97. 87 1.16
200. 00 95.13 1.81 94.31 1.38
Clozapine 10. 00 92.76 4.10 91. 26 3.85
50. 00 105. 20 2.16 98. 10 1.83
200. 00 99. 16 1.67 92.58 1.36
Fluphenazine 10. 00 85. 60 3.84 91. 86 6.92
50. 00 93. 28 0. 86 93. 56 0. 88
200. 00 92.77 1.70 93.11 1.73
Haloperidol 10. 00 99.21 1.32 101. 39 4.91
50. 00 101. 46 2.72 100. 74 1.54
200. 00 95.27 2.38 97.21 0.97
Amitriptyline 10. 00 100. 85 1.91 104. 25 5.01
50. 00 99. 56 0.87 99. 80 1.42
200. 00 95.01 1.62 95. 83 0. 80
Diazepam 10. 00 103. 84 3.18 106. 95 3.56
50. 00 102. 01 0. 87 103. 37 1.94
200. 00 97.34 1.77 100. 09 0.99
Oxazepam 10. 00 103. 46 0.73 96. 38 1.15
50. 00 101. 64 1.54 98. 88 1.58
200. 00 98. 04 1.28 99.33 1.77
N — demethylated clozapine 10. 00 90.75 4.45 97. 15 6.48
50. 00 90. 37 1.03 101. 01 1.18
200. 00 99.01 2.23 101. 53 1.32
Nitroxychlorpromazine 10. 00 87.76 1.82 90.77 3.70
50. 00 89. 89 2.20 94.75 1.37
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43R 3 ( Continued tablet 3)

Added Serum Urine
Sedative hypnotics
(pg- L7 Recovery( % ) RSD(% ) Recovery( % ) RSD(% )
200. 00 91.47 2.42 91.78 2.72
7 — Hydroxy Haloperidol 10. 00 92. 06 2.33 97.77 2.74
50. 00 88.78 1.45 88.93 1.19
200. 00 92.94 0.85 91. 64 0.50
N - demethylated 10. 00 96.93 1.41 97.69 3.51
demethylamine 50. 00 103. 10 1. 11 101. 96 1.05
200. 00 98. 62 1.55 99. 04 1. 30
Dexmedetomidine 10. 00 87.26 1.50 90. 63 6.52
50. 00 103.79 0.76 101.33 0.68
200. 00 95.13 2.27 95.03 1.59
10 - hydroxydemethylamine 10. 00 94. 66 2.95 102.91 2.52
50. 00 94.17 1.47 103.55 1. 66
200. 00 98.20 2.00 98. 65 1.36
Dexmedetomidine 10. 00 103.24 1. 40 108. 12 1.63
50. 00 98.95 1.94 101. 65 1.55
200. 00 95. 61 1.62 100. 57 1.49

ERIOBL i F0AR I 14 i B A IR 24 11
ME {H , — Ak : ME > 1 L858 200, ME < 1 &
JE AW B0, ME 7E 0. 85 ~ 1. 15 JE B i AN B i o
RV AT JIRAT TR T - R S JRUVIR B B AE I
T R DR Y0 T80 7 v ) R T Ak N A k. G T
WL 3 A% R Sk 1,26 1 1. 31, B 1E BT A [l i %
(255 I3 ) Sy 125.93% #1131, 10% , {BAFH H H
[EV 2 PN bR &5 AE 5 19 B3 100, 22% ~ 103.77%
FAT TG AE DR LT 3L AN IR E] T 1,86 A
183, B A% IE A Y 181 0 % (46 Xt [ il R )

R4 RN ZY B HE BT

Table 4 Matrix effects of sedative hypnotics

186. 11% A1 182.07% , EL{i I FH [l {37 % P4 45 45 1
J5 B 1 0% 93, 78% ~93.19% , 7 — ¥ 5 55 IR B
W2 f) 5 RN 9 1. 36 1 1. 39, BIVAS 1F BT 14 1] i %
(4 %] [T 3) Sy 126. 31% F1 138. 69% , {Hff H]
[F) 7 28 N B 5 I8 S 0 T e 3% 99.96% ~99.99%
S, AL 28 N AR I i 268 % [l e R 7E 81, 10% ~
186. 11% , /L% H b ¥y 52 JE 552 Wi 385K, A i 1]
WRTE85.00% ~112.99% , AR M AL &R N
PR JFF I ALV, B 1 14 Fof BRI A HIR 2 1 v A
PEFN IR TR TR T, Wk 4.

Urine Serum
Sedative hypnotics Matrix Absolute Corrected Matrix Absolute Corrected
effect s/ recovery /%  recovery /% effect s/ recovery /%  recovery /%
Imipramine 0.95 1.91 95.32 98. 86 1. 00 1.20 100. 20 98.58
Clozapine 1.26 1. 69 125.93 100. 22 1.31 1.70 131. 10 103.77
Fluphenazine 1.86 1. 19 186. 11 93.78 1.83 0.81 182.70 93.19
Haloperidol 0.91 1.95 91.21 101. 67 0.99 1.85 99. 10 98.73
Amitriptyline 0.98 2.47 98. 44 99. 03 1.02 1.13 102. 13 99. 37
Diazepam 1. 15 1.25 114.96 104.58 1. 15 2.85 115.23 103. 41
Oxazepam 1.13 1. 89 113.37 110. 45 1.07 0. 65 106. 86 101. 80
N — demethylated clozapine 1. 14 1.99 113.91 85.00 1. 09 0.72 109. 35 96. 46
Nitroxychlorpromazine 1.00 2.49 100. 26 94. 81 1.12 2.22 112. 46 88.61
7 — Hydroxy Haloperidol 1.36 1.32 136. 41 99. 96 1.39 0.74 138. 69 99.99
N - demethylated demethylamine 1.03 2.49 103. 43 109. 69 1.01 0.43 100. 55 107. 26
Dexmedetomidine 0.97 1.48 97.45 101. 25 0.97 1.81 97. 49 102. 25
10 — hydroxydemethylamine 1. 11 1. 56 111. 09 112.99 0. 81 1. 06 81.10 90. 72
Dexmedetomidine 0.98 1.58 98.13 104. 23 0.97 0.57 97.05 97.98
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Table 5 Stability of 14 sedative hypnotics( % )
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WS,

Urine

Serum

Sedative hypnotics
Degrade/3 h

Degrade/6 h Degrade/12 h Degrade/24 h Degrade/3 h

Degrade/6 h Degrade/12 h Degrade/24 h

Imipramine 4.75 8.73 10. 90 12. 10 3.36 9.89 12.71 14. 61
Clozapine 2.34 10.73 14.24 15.75 3.55 21.27 34.76 35.58
Fluphenazine 8.49 16. 88 23.45 23.48 4.72 7.63 16. 28 17. 06
Haloperidol 3.71 3.55 5.81 6.23 2.11 9.07 11.55 13.07
Anmitriptyline 5.65 7.82 7.78 7.62 3.90 7.59 10. 64 11. 94
Diazepam 7.07 8.84 9.34 10. 14 2.87 4.09 7.00 6.51
Oxazepam 2.87 6.58 9.32 10. 52 0. 64 2.48 4.95 4.82
N — demethylated clozapine 2.30 0. 56 26.02 25.01 4.92 32.95 45.51 42.92
Nitroxychlorpromazine 3.33 3.18 1.28 2.85 4.32 14.18 22.27 22.81
7 — Hydroxy Haloperidol 2.77 10. 46 15. 67 17. 06 1.79 11.07 17. 08 15.41
N - demethylated demethylamine 1.39 2.73 3.44 5.98 1.04 0. 64 5.34 6. 64
Dexmedetomidine 2.76 4.53 5.76 5.65 2.98 6. 64 9.12 10. 19
10 — hydroxydemethylamine 1. 65 21.24 26. 63 27.21 4.59 9.18 12.34 14. 53
Dexmedetomidine 2.50 4.19 5.85 6.48 3.24 9.36 12. 02 13.32
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