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In the field of emergency medicine, it is important to identify the
causative agent of acute drug poisoning in order to select a treatment method and determine the
course of treatment, and it is also expected to contribute to the investigation of the cause of
death in drug poisoning cases in the field of forensic poisoning. This study focused on various beta

blockers and aimed to develop a simultaneous LC/MS/MS method for the analysis of beta blockers and
their metabolites from in vivo samples. The study investigated the optimum extraction conditions
using solid-phase extraction columns for various beta blockers (17 drugs) and their metabolites (3
drugs) from serum and urine samples, and established conditions for simultaneous LC/MS/MS analysis
of beta blockers and metabolites extracted and separated from biological samples.
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0.5 mL 0.5 mL Oasis® PRIME HLB
Waters
0.2mL 10 uL LC/IMSIMS 1

Human serum (0.5 mL serum + 0.5 mL water)
Human urine (0.5 mL urine + 0.5 mL water)

l Mix and load

5% methanol 1.0 mL

1 Wash
90% methanol - 10% acetonitrile 1.0 mL

é Elute
Evaporate under a stream of nitrogen

Dissolve in mobile phase 0.2 mL

|
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Recovery (n=6)
Drugs ( nlé(/)n]?L ) LoQ
Amountadd  Average C-V-(%) (SIN=3) (ng/mL)
(ng) (%) ot Varation)
Atenolol 100.0 90.2 2.0 0.048 20.0
Carteolol 100.0 90.3 1.4 0.016 20.0
Nadolol 100.0 89.4 1.0 0.044 20.0
Pindolol 100.0 84.3 1.0 0.0034 20.0
Timolol 100.0 90.6 1.3 0.14 20.0
Acebutolol 100.0 88.5 0.7 0.040 20.0
Arotinolol 100.0 66.1 0.5 0.040 20.0
Metoprolol 100.0 85.7 1.9 0.017 20.0
Esmolol 100.0 76.7 4.8 1.6 20.0
Celiprolol 100.0 78.1 6.1 0.013 20.0
Labetalol 100.0 85.0 2.9 0.11 20.0
Bisoprolol 100.0 93.5 0.9 0.026 20.0
Propranolol 100.0 85.1 3.6 0.036 20.0
Alprenolol 100.0 73.3 4.1 0.033 20.0
Betaxolol 100.0 85.9 1.2 0.22 20.0
Bevantolol 100.0 37.5 2.9 0.03 20.0
Carvedilol 100.0 26.2 7.0 0.040 20.0
2 LC/MSIMS 17 B LOD

LOQ



Extractionyield (n=5)

Drugs

Amount  Average C'\;}r( %) LOD LOQ
Coefficient of

add (ng) (%) ( vﬁriati(,"‘) (ng/mL) (ng/mL)
oflydroxy 500 987 1.4 1.00 2.0
metoprolol

O-Desmethyl 5, 98.8 1.6 0.09 2.0
metoprolol
Metoprolol 50.0 99.0 0.6 0.65 2.0
4-Hydroxy = 5, 55.1 4.1 0.71 10.0
propranolol
Propranolol 50.0 93.8 1.4 0.17 2.0
3 LC/IMSMS B LOD
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