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Flutitrazepam, a benzodiazepine tranqu~ker, is used inanesthesia and in 
intensive care w&s in hospitals. Owing to its very strong action, only small 
doses (0.010-0.03~ mg/kg) czn he administered to man, so the plasma con- 
centration is to be expected very low. De Sidva and co-workers [I, 21 reported 
effective plasma concentrations of I-10 ng/ml, measured by means of gas 
chromatography with electroncapture detection. 

The compound is extensively metabolized by Ndemethylation to N-des- 
methylfhmitrazepam md by reduction to its amLno derivative (aminofluni- 
trazepam). Both met&o&es may be present Ln blood and excreted in 8 COR- 
jugated form or as the unbo-und compotmd in the urine. 

For the study of the pharmzokinetics qf the drug and of effect-plasma 
concentration relationships, and for plasma monitoring during or following 
anesthesia and surgery, a me&Sod sho&d be available that requires only a re- 

latively short tiie for extraction and analysis and that pezzmits the de&&ion 
of plzsm2coRcen~~ons~~lo~asIng/~. 

En this psper, the determ&iation of fltmitrazeparn and its met&o&es by 
means of high-performance liquid chromaktgraphy is descxibed. 



Appamtus 
A Spectrtx Physics 35QQB high-performance Quid chromatogmph ~8s 

used. The column, 25 cm X 3 mm I.D., was packed with Sphetiarb S-W10 
(partide size 10 pm) obtained from Chrompaek (Middelburg, me Nether- 
kmds). An injection loop of 100 ~1 was used. Detection was effected at 230 
nm. The solvents were n-hexane + 5% of ethanol OF n-hexme c 3% of ethanol, 
and the solvent &JW-rate was 2 ml/min. 

Fhznitrazepam, desmethylflunitrzzepa (Ro 05-4435/000) and e.mir,o- 
fhmitrazepam (Ro 20-1815/601) were obtained from Hoffmann-La Roche 
(Mijdrecht, The Netherlands) by the courtesy of Dr. b. Kuitert. 

Subjects and aisimals 
Patients undergoing surgery were 2dmlarkkred fhmitrazepam intravenously 

in P dose of 0.OU.j mg/kg. Blood samples were taken at regular time intervals. 
Labrador dogs (Central Animal Labo=t~sy, Nijmegen) were administered 

0.10 mg/kg of flunitrazepam intravenously. Blood and urine samples were 
coS&ed Ecequentiy. 

To 1 ml of plasma (pH 7.4) are added IO ctl of internal standard (diazepam, 
5 ng/gl) and 2 ml of freely distilled n-hexane, and the mixture is mixed on 2 

Vortex mixer. The hexane layer is removed and the plasma is extracted 8 
second time with 2 ml of n-hexane. The combined hexane layers are evap- 
orated to dryness and the residue is dissolved in 200 ~1 of tz-hexane, LOO nil 
of the resultktg so!ution being injected into the chromatograph. 

Before each seties of determinations a calibration graph is con&meted- 
The recovers: of the extraction is 75 t 3%. 

Fl~&.mzepam was well separated from its metabolites and related benzo- 
diazepines (Table I and Fig. I). After extraction and sepaation, no measurable 
amaunts of the metebolites desmethyQ%mitrazepam uld arninoffunitrazepam 
cotid be found in the plasma of dog and man after one single intravenous 
injection. 

Fzuti~panm shows a biphasic elimination in the dog with a half-life of 
15 mia for the a phase and 150 min for the &phase. The volume of distribu- 
tion of the &phase is C&x&&d TV be 5 I/kg_ A dose of 0.12 mg/kg (2.5 mg 
ix_) in dogs res-&ts in an apparent maximum plasma concentration for the 
&phase (C&j of 20 r&ml. In mzm, FoHawing a dose of 0.010 mg/kg* the Cog 
Y&e in plasma is 10 ngw. 

A tgpica! dxomatogram of fiunitrazepam, obtained after extaction of a 
pW sample f3om a dog, is shown in Fig_ 2. Peaks I and IT &e not obsemed 
irr g&ma fern man. Tke ret&&e refte~ticm times of these peaks are E=G.64 
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Fig. 1. Cbmwto~ of diazepzm (1). desmethytdiazepam (2), RuniL9z9pam (3). nitffz- 
epam i4), cIona3epam (5). desmetbylfbmitrazep (6) and aminofknitmzepan (7)- Cal- 
umn, Spherisorb S-WlO; Row-r&e, 2 ml/ma; pressure, 34 atan. Eluent: (a) n-bexane- 
5% ethanol; (b) n-heztnv3Q ethanol. 
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e.,g_, diazepzm (VaEunz), nitnzepam (Mogadon) md clon~ep~ (Ri~&_~). 
Two of the met.ahohites of dimepam, oxazepam (Serestz) and oxydizzepann 
(Temazepzmj, 3re not eMed from this cohmm. In those instances, in rou’&e 
determinations of Bunifmzepam when it is not known if co-medic&ion h% 
been zppLied. a second extraction without internal stid[ard must be m&e in 
order to avoid ezoneous rest&s. 
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