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Construction and verification of a database library of drugs and metabolites
detected in formalin tissues and fixatives utilizing in silico analysis
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To enhance the analysis of drugs in tissues following formalin fixation,
using Q-TOF analysis software, we constructed a database library of drugs, metabolites, and other
compounds detected in formalin-fixed liver and fixative.Existing Q-TOF data for fixed liver tissues
from drug-positive cases were analyzed in silico to predict metabolites using ACD/Meta Sense
software. Four predicted metabolites were newly used as standards for verification of unidentifiable

compounds registered as estimations in Personal Compound Database Library(PCDL).Using updated PCDL,
a drug and metabolite search was performed with the previous Q-TOF data. This search returned good
library search scores.The predicted three types of quetiapine were identified from the product 10on
spectrum.
This study demonstrated the feasibility of constructing a database library to search for drugs and
metaBo:ites in formalin-fixed tissues via in silico analysis incorporating updated Q-TOF data for
metabolites.
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PCDL
1 PCDL
Name Formula
Sulpiride C15H23N304S
Methamphetamine C10H15N
Milnacipran C15H22N20
Levomepromazine-S-oxide C19H24N202S
Chlorpromazine-S-oxide C17H19CIN20S
Bromazepam C14H10BrN30
est  7-Hydroxy-quetiapine C21H25N303S
est  Quetiapine-S -oxide C21H25N303S
est  Quetiapine-N-oxide C21H25N303S
est  7-Hydroxy-chlorpromazine C17H19CIN20S
Fluvoxamine C15H21F3N202
Promethazine C17H20N2S
Quetiapine C21H25N302S
Levomepromazine (methotrimeprazone) C19H24N20S

Chlorpromazine C17H19CIN2S

*

97.8 2

C )

Mass(M) Rt(m

341.1409 6.72
149.1205 8.78
246.1732 15.33
344.1559 16.95
334.0907 17.75
315.0007 18.08
399.1617 19.85
399.1612 18.57
399.1612 18.57
334.0907 25.91
318.1555 21.75
284.1347 24.12
383.1668 24.22
328.1609 24.59
318.0958 25.89

LC/Q-TOF
LC/Q-TOF

Re(min) Mass(M#H) EES A'ccuracy
e iims | Score

1 9.18 342.1485 0.87 99
2 11.28 150.1278 0.76 100
3 17.59 247.1806 0.68 100
4 19.07 345.1634 0.93 96
5 19.79 355.0981 0.17 100
6 20.53 316.0082 047 100
7/ 21.53 400.1692 0.52 96
9 22.06 400.1692 0.57 100
10 22.82 400.1694 1.09 96
11 23.10 335.0982 0.17 100
12 23.56 319.1630 0.65 100
13 26.02 285.1422 0.55 100
14 26.28 384.1744 0.81 96
15 26.43 329.1685 0.74 96
16 27.61 319.1032 0.14 100
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Compound Name

Matrix effect(%)

Liver homogenate

Amount spiked (18)
Sulpride
Methamphetamine
Milnacipran

Quetiapine

Bromazepam
Promethazine
Levomepromazine
Fluvoxamine
Chlorpromazine
7-Hydroxyquetiapine
Quetiapine-S-oxde
Chlorpromazine-S-oxide
Levomepromazine-S-oxide
Quetiapine-N-oxide
7-Hydroxychlorpromazine

in silico

Recovery(%)
Liver homogenate Fixatives
1 0.1 1 0.1
75 60 48 66
65 53 59 62
82 66 62 74
83 73 64 82
66 63 40 82
74 a4 61 46
78 52 63 72
79 59 59 42
71 a4 52 40
89 26 74 84
90 27 76 79
78 22 76 64
84 20 76 70
85 28 70 79
80 18 72 71

1
69
77
92
929
929
97
98
86
93
86
82
86
88
85
86

Fixatives
0.1 0.1
65 48 48
66 91 80
83 98 79

92 101 80
78 102 76

83 922 79
93 101 83
7 97 77
89 101 84
86 95 83
76 94 79
106 101 114
94 98 97
85 97 86
92 98 97
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