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LC-QTOF-MS based drug screening analysis is becoming a gold standard in forensic Y P _5 4022 _:
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toxicology, because it allows for the simultaneous determination of drugs in a single run. Polarity ~ : Negative/Positive |Precursors of MS/MS m/z window 3 Da oo TV s 200 192.0662 . _5 :
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sample pretreatment and screening methods to identify the compounds in biological : 1930522 2280211 297.0789 : 227.0371 296.0949 ; .
_ _ _ _ Heat block . . . . 5,066 - 5.0e6 - 192.0682 _ 050
samples. The recent increase in the usage of drugs highlighted the need for fast and temp : 50 °C Collision energy ramp : 10-50 . 2710633 o
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This work describes qualitative analysis and targeted quantitative analysis using DPiMS Voltage  ° -2.5 kV (Negative) | TOF-MS ' Positive:1.50-2.90 min Amorapine (0 RTT292 HO0eT Sompne e o o |
QT which is a unique probe ESI ionization technique. Additionally, DPIMS QT installed ) ) Measurement Time 0.2 min/group Nortriptyline Pentobarbital Nor_trlptyllne 25-750 ng/mL Pentobarbital 50-1000 ng/mL
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newly designed quadrupole time-of-flight (Q-TOF) mass spectrometer (Fig. 1) which - MS/MS "7 groups for each polarity _ 264.2148 225.1237 -
achieves rapid polarity switching and prominent mass stability. This combination enables . . s1ise3 2241619
to conduct direct analysis and minimize the time from sample preparation to analysis. } o Josaree 1510845 2621573 T o S .
Table2. Analytical settings for quantification 0 " R " Presemm S—
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y Negatlve J -2.5 kV (Negatlve) Nortriptyline (+) RT:7.411 1.00e/7 Pentobarbital (+) RT:0.043 1.00e/7
DLtemp : 250°C  TOF-MS . m/z 100-500 Quetiapine Risperidone Quetiapine 10-750 ng/mL Risperidone 10-750 ng/mL
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Table 3 ShOWS the Mass errors for 7 drugS at the ConcentratiOn Of 1 IJg/mL Splked in Risperidone (+) RT:6.839 1.00e7  Salicylic Acid (+) RT:0.149 1.00e7 ggllc(:)yg(;_fsamd 50-750 ng/mL
> ¢ whole blood. The results indicate the good mass stability for both positive and Salicylic acid Sheihg
negative mode. Fig. 2 shows the MS/MS spectra of 7 drugs in human whole blood — *#"reesecinosooriziosze o e
Fig. 1 Appearance of Shimadzu Q-TOF and DPiMS QT (1 ug/mL) using iDIA (upper) and reference MS/MS spectra acquired by LC-ESI-Q- g o
TOF-MS (lower). The fragment patterns from DPiMS QT was equivalent to the 1063 125.0696 2211041253‘0773 .
_ _ - patterns by conventional LC-ESI-Q-TOF-MS. High mass accuracy and excellent 0.060 e 1298"'102? . e .
2. Sample Preparation and Analysis conditions MS/MS spectral patterns improved reliable qualification result for positive and .. i
negative lons within 2.9 min. 10067_5 553.0794 / T Mg
In this study, amoxapine, clozapine, nortriptyline, pentobarbital, quetiapine, risperidone T e .sz‘.“T‘“.’ —

and salicylic acid were selected as the test compounds which were spiked to a human Quetapine (+) RT7.626 1,007 Fig3. Calibration curves for 7 drugs in whole blood
whole blood as the concentration of 1 pg/mL. 10 yL of the whole blood was mixed with

90 uL of water, and the solution was diluted with 100 uL of isopropyl alcohol which Tabled. compound list and its mass errors from 1 ug/mL in whole blood

Fig2. MS/MS spectra of 7 drugs in human whole blood (1 ug/mL) using iDIA (upper)
and MS/MS spectra acquired by LC-ESI-Q-TOF-MS (lower)

Consi.sted 1 ug/mL diazepam-d5 and 10 ug/mL p_henobarbital-d5. Then, the mixtures were # | Compounds | Polarity | Formula Theoretical | Measured | Mass error 5 Conclusion
centrifuged, and 10 uL of the supernatant was dripped on the sample plate for probe ESI. mlz mlz (ppm) -
iDIA was used for qualitative analysis. This is a notable identification technique by a 1 |/Amoxapine + C17H16CIN30O 314.1055/ 314.1050 |-1.6 The iDIA measurement comprehensively acquiring the MS/MS spectra of all
combination of the DPIMS QT and upgraded shimadzu Q-TOF. This acquisition obtained , ] . : : positive and negative ionized components in a sample was developed.
MS/MS spectra which set the precursor m/z window to a minimum. In this study, MS/MS 2 [Clozapine i C18R19CIN4 327.1371) 9271554 2. Quantification Analysis s . . .
spectra were acquired comprehensively with a precursor m/z window as 3 Da. Both 3 |Nortriptyline | + C19H21N 264.1747 2641743 | -1.5 Fig.3 illustrates the calibration linearities and calibration range for 7 drugs. Good Qualification analy3|§ provided h_'gh mass accuracy and excellent MS/MS
positive and negative MS/MS spectra were acquired in a single run. Table 1 shows the 4 Pentobarbital | - C11H18N203 205 1245 2251246 | 0.4 linearities were obtained in the set calibration range. Quantification analysis was spectral patterns which was equivalent to conventional LC-ESI-Q-TOFMS.
parameters for qualitative analysis. — performed within 1.1 min including both positive and negative measurement. The Good linearities were achieved for each calibration range.

5 |Quetiapine + C21H25N302S 384.1740 384.1732 -2.1 . . . . . .
7 drugs spiked to whole blood and prepared 9 calibration samples set as 10, 25, 50, 75, — Comb'”at'O”_Of DPIMS _QT and upgraded shlmadzu Q'TOF pr_owde the.tlme Savings
100, 250, 500, 750, 1000 ng/mL. Quantitative test was performed using TOF-MS analysis. 6 Risperidone |+ C23H27FN402 411.2191 411.2181 | -2.4 compared with conventional LC based analysis and quantitative result immediately.
Diazepam-d5 was used as internal standard for positive ions and phenobarbital-d5 was 7 Salicylic acid | - C7H603 137.0244) 137.0242 | -1.5

for negative ions. Table 2 shows the settings of quantitative analysis.
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