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Development of an exctraction for water soluble drugs in forensic samples
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The purpose of this study is to extract water-soluble compounds from
postmortem samples using the hydrophilic interaction chromatography separation mode and to enable
simple and rapid drug identification. As a result, 0.1 ml of whole blood was deproteinized with
acetonitrile containing 0.1% formic acid, and the supernatant was then passed through a
phospholipids removing column with a centrifugation to remove endogenous components. The recovery
rate of the model compounds in whole blood was close to 60% when acetonitrile was used, and further
increased by 20 to 30% when acetonitrile containing formic acid was used. In addition, it was
recognized that the variation was as small as 2.4 to 7.9%. By using this method, it became possible
to quantify reproducibly even down to the therapeutic level of the water-solvable drugs. However,
satisfactory results were not obtained regarding tetrodotoxin and 2-aminothiazoline-4-carboxylic
acid, so they were left as a subject for future study.
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LCMS Liquid Chromatography / Mass Spectrometry

1 LCMS

1260 Infinity / 6420 Triple Quad LCMS

ZC-HILUC (100mm, 2.1mm, 54 m)

A: Acetonitrile, B: Ammonium formate (10mM. 0.1% Formic acid)
linear gradient: A5 %-50 % / 25 min

0.3 ml/min

40°C

Compound Name
Acetaminophen
Amphetamine

ATC (2-aminothiazoline-4-COOH)
Atenolol 10

Buformin

Caffeine

Chloroprocaine

Clonidine

Codeine

Dihydrocodeine

Dinotefuran

Ecgonine

Ecqonine, methyl ester
Ephedrine

Ephedrine, N-methyl
Ephedrine, nor-

Ephedrine, pseudo-
Galantamine
Hydromorphone

Metformin
Methamphetamine
Methylenedioxyamphetamine
Methylenedioxymethamphetamine
Midodrine

Midodrine, desalycyl

logP

2

Precursor Product
lon (m/z) lon (m/2)
1521 1101

136.1 912 50

147 1011 90
267.2 145 130
158.1 60.2 920
195.1 1381 130
2711 100.2 920

230 2129 130
3002 165 130
302.2 199 170
2031 129.1 90
186.1 168 920
200.1 182 90
166.1 1481 90
180.1 162.1 90
1521 1341 50
166.1 148.1 90
2882 2131 130
286.2 185 130
130.1 603 90
150.1 912 90
180.1 163.1 90
194.1 163 90
255.1 237 50
198.1 180.1 50

Collision
Fragmentor Eneray
) 1

lonization
Polarity
Vcap

Dry gas
Nebulizer

Compound Name
Morphine
Neostigmine
Nicotine
Nitenpyram
Nitrazepam, 7-NH2
Oxycodone
Oxycodone, Nor
Oxymorphone, Nor
Pemoline
Phenylethylamine
Pilocarpine
Pindolol

Pregabalin
Salbutamol
Salicylic acid
Slupride

Sultopride
Theophillin
Thiamethoxam
Tiapride

Tizanidine
Tramadol, O-desmethl
Tryptamine
Varenicline
Zonisamide

Precursor Product
lon (m/z) Fragmentor Eneray

lon (m/z)
286.2
2241
163.1
2711
2521
316.2
302.1
288.1
1771
1221
209.1
249.2
160.1
2402

137
3422
355.2
1811

292
3292

254,
250.2
161.1
2121

213

Electrospray ionization
Positive and Negative
4000V

300°C. 10 I/min

50 psi

Collision

65.1 170 45
723 130 33
84.2 90 21
126.1 90 29
1211 130 29
298.1 130 17
284.1 130 13
213 130 33
106.1 90 13
105.1 50 9
95.2 130 41
116.1 130 17
1421 90 9
148 90 17
93.1 90 13
1122 130 29
1122 170 29
1241 130 17
2111 90 9
255.9 130 21
59.2 130 29
582 90 17
144 50 9
183 130 21
1321 90 13
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Effect of formic acid and Captiva EMR on recovery of each drug in whole blood
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Effect of mixed mode sorbent on recovery of each drugs in whole blood
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Effect of sample preparation methods on recovery of each drugs in whole blood
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Acetonitrile

Acetonitrile (0.1% formic acid)

Recovery Ccv Matrix Recovery Ccv Matrix
(%) (%) effect (%) (%) (%) effect (%)

68.5 9.6 955 90.6 33 95.7

68.8 8.9 91.9 87.7 37 95.8

712 74 93.3 92.9 79 90.6

58.3 8.3 10.9 77.8 6.7 105

62.2 9.9 77.1 82.2 24 78.4
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