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Automated quantitation of drugs in biological specimens by automated sample
preparation apparatus and hyphenated MS techniques

Kusano, Maiko
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Sample pretreatment is a critical step in forensic toxicological analysis of
biological specimens; however, it is also labor intensive and time-consuming. Automation of sample
pretreatment allows for higher sample throughput, while minimizing risks of human error,
contamination, and exposure to potentially hazardous samples.
"ATLAS-USIS" is an automated sample pretreatment apparatus equipped with a robotic arm for sample
handling, syringes for solvent delivery, and centrifugation and evaporation units. ATLAS-USIS was
combined with GC/MS, LC/MS/MS, and LC/Q-TOFMS for the development of total workflow from automated
sample preparation to qualitative and quantitative analyses of whole blood and liver spiked with
forensically relevant drugs. Results demonstrated sufficient extraction efficiency, practicality,
and versatility of ATLAS-USIS, applicable for screening and quantitative analyses by various MS
instruments to be used in forensic and toxicology laboratories.
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5 500 pL
ATLAS-USIS
NexeraX2
LCMS-8040 LC/MS/MS
L-column2 ODS (1.5x50 mm, 3 pm;
) [A] 10 mM
-5% ; [B]
10 mM -95%
0-15 min
[A]1100%—[B]100% 0.1 mL/min
40
ESI, positive
SIM
0.1 — 100 ng/mL
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ATLAS-USIS
Carbofrit
3
mg
GCMS-QP2010Plus
Restek Rxi-5S11 MS
30 mx 0.25 mm i.d., 0.25 um
60°C(2  )-50°C/ —250°C-10°C /
-320°C 5 He 45.6cm/
1pL
EI
GC/MS
Ver.1.1
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150 mg
750 puLL
500 pL
ATLAS-USIS
NexeraX2 Sciex
TripleTOF5600
LC/Q-TOF L-column2 ODS
(1.5x50 mm, 3 um; )
[A] 10 mM -5%
; [B] 10 mM
-95%
0-15 min  [A]100%—[B]100%
0.1 mL/min 40
ESI positive
IDA PIS
(1) ATLAS-USIS LC/MS/MS
R2 0.98
30
ng/mL 60 ng/mL
n=5
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10% 20%
SRM

0.22~2.8 ng/ml
70%
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(ng/mL)  (ng/mL)
0.072 0.72 73%
0.029 0.28 67%
0.15 1.5 72%
0.13 1.3 83%
0.054 0.53 76%
0.051 0.51 79%
0.017 0.18 63%
0.046 0.47 79%
0.073 0.72 72%
0.032 0.32 86%
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T4% 86%
72% 85%
78% 89%
66% 86%
69% 84% 3
T4% 82%
59% 48%
73% 61%
TT% 83%
71% 82%
3
R2 0.94 10
73% 56%
20% 10% 67% 56%
2% 61%
83% 57%
76% 70%
79% 53%
63% 58%
(3) ATLAS-USIS GC/MS 58% 45%
66% 61%
79% 64%
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3
GC-MS
DW PBS, pH
7.2 0.2M KCl/0.2 M NaOH
,pH 12.4
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10 ng/g

LC/Q-"TOFMS
IDA

5
H. Miura, M. Kusano, N. Takamura, et
al. Non-target screening system for
drugs in liver using an automated
sample pretreatment apparatus
“ATLAS-USIS” and LC/Q-TOFMS,
24th Congress of the International

Academy of Legal Medicine, 2018.

ATLAS-USIS GC/MS

101
2017
ATLAS-USIS
100
2016

»
KUSANO, Maiko



