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Elucidation of pitfalls (oxidation-reduction mechanism) during extraction of
toxic substances and establishment of the best avoidance method
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Our findings challenge the common belief that once drugs are transferred to

organic solvents, they do not undergo any chemical changes. We have identified a significant pitfall

in that drugs may decompose (oxidation and reduction) during the solvent extraction process of the
targets. If proper sample preparation methods, such as extraction methods and solvents, are not
chosen, the analysis (qualitative and quantitative) results may be significantly affected, leading
to incorrect analytical results. Some drugs, such as N-oxides, are recognized as "metabolites" in
the body and may have a significant impact on the interpretation of previous quantitative results.
Therefore, it is necessary to develop accurate and reproducible analytical methods. Our findings are

expected to contribute greatly to the establishment of methods that can provide accurate
quantitative values, which could serve as diagnostic criteria for drug poisoning in the future.
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LOD LLOQ HLOQ Correlation LOD LLOQ HLOQ Correlation

(ng/ml) (ng/ml) (ng/ml) coefficient (ng/ml) (ng/ml) (ng/ml) coefficient
Acetaminophen 5.0 10.0 1000 0.997 Flunitrazepam 0.1 10 1000 0.996
Amitriptyline 0.1 10 1000 0.999 7-NHz Flunitrazepam 0.1 1.0 1000 0.999
Atenolol 1.0 5.0 1000 0.998 3-OH Flunitrazepam 01 1.0 1000 0.996
Chlorpromazine 05 10 1000 0.998 7-NH2 Nitrazepam 0.1 1.0 1000 0.998
Diazepam 1.0 20 1000 0.998 Olanzapine 1.0 5.0 1000 0.999
Ephedrine 1.0 20 1000 0.999 Slupride 1.0 5.0 1000 0.998
Estazolam 0.1 1.0 1000 0.997 Ibuprofen 15.0 30.0 1000 0.997
Diazepam-ds was used as an internal standard Ketoprofen 15.0 30.0 1000 0.996
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Captiva® ND Lipids, Captiva® EMR Lipid, HybridSPE®-Phospholipid,
ISOLUTE® PLD+, and OASIS® PRiME HLB
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1.0 5.0 ng/ml

(ISOLUTE SLE+)

6.25 50 ng/ml
0.98

Sample injection without evaporation Sample injection with evaporation
LOD Calibration curve Correlation LOD Calibration curve Correlation
(ng/ml) coefficient (ng/ml) coefficient
Amitriptyline 6.25 y = 1.7379x + 0.0015 0.999 1.0 y = 1.9148x + 0.0009 0.996
Atenolol 50 y = 0.6913x + 0.0009 0./998 5.0 y = 0.1359x + 0.0016 0.993
7-NH, Flunitrazepam 6.25 y = 1.1863x + 0.0010 0.998 1.0 y = 1.7280x + 0.0051 0.999
Ketoprofen 6.25 y = 2.5181x + 0.0074 0.998 1.0 y = 2.7572x + 0.0058 0.999
Metformin 125 y = 0.5542x + 0.0016 0.999 25 y = 1.0036x + 0.0036 0.999
Sulpride 25 y = 3.0046x + 0.0025 0.997 5.0 y = 0.2447x + 0.0014 0.987
Zopiclone 6.25 y = 4.7423x + 0.0027 0.997 1.0 y = 4.2531x + 0.0052 0.998
Zolpidem 6.15 y = 3.2234x + 0.0093 0.999 1.0 y = 3.1462x + 0.0105 0.999
Zotepine 6.25 y = 3.8252x + 0.0082 0.979 1.0 y = 6.7570x - 0.0162 0.984
Warfarin 6.25 y =5.2780x + 0.0142 0.999 1.0 y = 7.7130x + 0.0156 0.999
x are concentration of analytes (mg/ml) and y are peak area ratios
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