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Sample (I)
Gastric irrigation solution 0.5 ml

1M NaOH 2ml
Ethylacetate 7 ml
Shaking and centrifuging

Aqueous solution
2M HCI 2 mi

Ethylacetage layer 6 ml

Ethylacetate 6 ml Evaporation
Shaking and centrifuging
Aqueous solution  Ethylacetate layer 6 ml
Evaporation

Sample (II)
Serum 0.5 ml

2M HCI 0.1 ml
CHCI3 10ml
Shaking and centrifuging

|
Aqueous solution CHCI1; layer 9 ml

Evaporation
Sample (1II)

Serum 0.5l

K2HPO, 50 mg
Benzene 10
Shaking and centrifuging

Aqueous solution Benzene layer 9 ml

Evaporation
Sample (IV)

Serum 0.5 ml

IM HCI1 0.2ml
CHCI3 10ml
Shaking and centrifuging

|
Aqueous solution CHClls layer 9 ml

Evaporation

Fig. 1 Procedure of sample extraction

(I) Gastric irrigation solution, (II)-(IV) Serum
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Fig. 2 Electron impact ionization mass spectra of standard samples
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Isobutane chemical ionization mass spectra of standard samples
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Fig. 4 Totalion chromatogram (TIC) of standard MEOMHRLYRT. Fig. 4 o (a) 1z TIC ofi, (b) X

drug mixture and mass spectra of posi-
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Diazepan
zascs 1.@> Promethazine

za3cw 1.a)> Trihexyphenidyl
319¢x 1.a> Chlorpromazine
219¢a 1.a> Primidone
313¢w §.a> Biperiden
zazac¢x 1.a> Phenobarbital
145¢+ 1.a> Valproic acid

5

Diazepaw

— 25acw 1.a> Phenitoin 2a%¢+ 3.a> Promethazine
\ 2a2ca §.@> Nitrazepas _Les?u 1.@a> Diazepan (C1:37)
,/\ a0ac¢w 1.a> Chlordiazepoxide »2¢a 1.a> Prosethazine
0 1 2 3 4 0 1 2 3 &
TIHE CHINY TIMECMIND
(a) (b)

Fig. 5 CI mass chromatograms of standard mixture

(a) Eleven drugs were identified by the respective MH* ion. (b) Diazepam and promethazine which gave an
MH?®* ion of the same mass number were separated using the MH*+2 ion (m/z 287) and fragment ion (m/z 72).
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Fig. 6 CI mass chromatogram and mass spectrum

of the apex of total ion intensity (TIC).

Chrorpromazine, promethazine, phenobarbitol, ami-
triptyline, sulpiride, nitrazepam, and biperiden were
identified by MH* ion in the stomach juice. Sul-
piride and nitrazepane could not be determined by
GG/MS after any derivatization.
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Table 1 Result by DI-CIMC method

No. Sample Drug Res(ucl}tl al:thE;i—s?if:ans/zr;m[hOd Remarks
Concentration/ (pg/ml) Method
I Gastric Amitriptyline 278(MH) 101.9 GC/MS/MF
irrigation Biperiden 313(MH) 0.7 ”
solution Promethazine 285(MH), 72 273.4 4
Chlorpromazine 319(MH) 228.2 ”
Phenobarbital 233(MH) 85.6 ”
Sulpiride 342(MH) — HPLC
Nitrazepam 282(MH), 252(MH-30) —_ ”
1I Serum Bromvaleryl urea 145(MH—78) 33.0 HPLC
223(MH), 225(MH+2)
111 Serum Nitrazepam 282(MH), 252(MH-30) 3.1 HPLC
IV Serum Acetaminophen 166(MH) 84.6 HPLC
Ethenzamide 152(MH) 59.2 4
Bromvaleryl urea 145(MH —78) 18.3 ”
Caffein 195(MH) —
A\ Serum Acetaminophen 166 (MH) 34.2 HPLC
Ethenzamide 152(MH) 15.3 7
Bromvaleryl urea 145(MH —78) 10.6 ”
Caffein 195(MH) —
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Rapid identification method of drugs cansing
acute toxicosis by direct inlet chemical ionization
mass chromatography. Takeshi Murara, Junko
Nakamura*, Tsutomu Suimopa, and Yoshiyuki Sawa-
BE** (*Analytical Applications Laboratory, Shimadzu
Corp., 1, Nishinokyo-Kuwabaracho Nakagyo-ku,Kyoto-
shi, Kyoto 604, **Osaka Prefectural Institute of Public
Health, 1-2-3, Nakamichi, Higashinari-ku, Osaka-shi,
Osaka 537)

Direct inlet~chemical ionization mass chromatography
(DI-CIMC) and mass fragmentography (DI-CIMF)
using isobutane as the reagent gas were investigated as
a rapid and reliable method of identification for the
diagnosis of acute toxicosis caused by accidental or
deliberate overdose of sleeping drugs, analgesics, tran-
quilizers, antiparkinsonism drugs, etc. Ordinary GC/
MS method, which is characterized by its high resolu-
tion, high qualitative and quantitative reliability, and
high sensitivity to permit trace analysis, has the draw-
backs that a run takes 20~40 min because the GC is
the rate determining step, and that many components
must be derivatized into volatile components. In the
DI-CIMC and DI-CIMF, the MH+* ions of the CI
mass spectra of seventeen kinds of drugs were mostly
recorded as the base peaks, and hence they could be
easily determined from their mass numbers. DI-
CIMC gave even more reliable results in analyses of
gastric juice and serum extract samples, which include
components that are greatly different in their boiling
points and/or concentrations, or that are equal in mass
numbers. DI-CIMC and DI-CIMF have the feature
that they permit reliable qualitative analysis of drug
samples within a few minutes, whether the components
are volatile or nonvolatile. It was also found that
reliable quantitative determination could be accom-
plished through the use of a suitable internal standard.
The detection limit was a few tens of nanogram level
in DI-CIMCQC and a few nanogram level in DI-CIMF.

(Received November 5, 1984)
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