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Gas chromatographic determination of phenazone denvatlves in human plasma

II. Propyphenazone
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Propyphenazone, 4-isopropyl-2,3-dimethyl-1-phenyl-3-pyrazolin-5-one (iso-
propylphenazone or 4-isopropylantipyrine), is an antipyretic, analgesic and
anti-inflammatory agent. To permit the study of the bioavailability of propy-
phenazone, a method of measuring its concentration in plasma had to be elab-
orated. Several methods have been described for the assay of phenazone and
aminophenazone, but few of them have been tested with propyphenazone.

Brinkmann and Hengstmann [1] determined phenazone by gas chromato-

graphy (GC) with a flame ionization detector (FID), using propyphenazone as
internal standard. Lindgren et al. [2] studied the halflife of phenazone with
4-methyphenazone as internal standard, using FID—GC; Windorfer and Rottger
[3] reported the GC determination of ammophenazone w1th docosane as in-
ternal standard, using temperature programming.

This communication describes the determination of propyphenazone in plas-
ma by FID—GC, using hexacosane (C,¢ ) as internal standard.

EXPERIMENTAL

Chemnicals and reagents

Propyphenazone was supphed by Clba-Gelgy (Basle, Swrtzerland) and hexa-
cosane (Kit No. 26A) was purchased from PolyScience Corporation, Nlles, .,
U.S.A. Buffer pH 12 (Merk 2882; Merck, Darmstadt, G.F.R.).is prepared by
dllutmg the contents of 4 vials with water to a volume of 500 ml. The solvents
used were all of analytical grade:-chloroform (Merck 2447), isoamyl alcohol
(Merck 979) and carbon disulphide (Merck 2214) 1% lsoamyl alcohol is: added
to chloroform to make the extractxon solvent. : ;

*To whom correspondence should be addressed.
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FEquipment

- GC assays are carried out on a Carlo Erba Fractovap 2400 T FID-gas chroma-
tograph The peak areas are given by .an elecironic integrator (Infotromcs CRS
204). The glass column is washed with 1.0 N hydrochlovic acid, water, acetone
and benzene, silanized mth a 1% solution of hexamethyldisilazane in benzene,
then washed again with benzene and dried at 100°. The colump (1 m X 3 mm
1.D.) is packed with 3% Poly 1.1190 (08264; Applied Science Labs., State Col-
lege, Pa_,, U.S.A.) on Chromosorb W HP, 80—100 mesh. The ﬁlled column is
gradually heated to 240°. The temperature is then increased 6—8 times from
140 to 240° in about half an hour and 20 gl of Silyl 8 (Pierce, Rockford, Ill.,
U.S.A)) is injected during every cycle. The column is operated at 220°, the in-
jector aft 230° and the manifold at 240°. The nifrogen flow is 40 ml/min. Under
these conditions, propyphenazone and hexacosane have retentlon times of 4
and 13 min, respectwely

Standard solutions

The standard solution of propyphenazone is prepared by dissolving 5 mg of
propyphenazone in 100 ml water (a few drops of methanol are necessary at the )
beginning to obtain a good dissolution). The standard solution of hexacosane
(C.s) is prepared by dissolving 10 mg of hexacosane in 100 ml carbon disul-
phide. The dilutions required for these two solutions are prepared with the
corresponding solvents.

Extraction

A 500-ul volume, corresponding to 2.5 ug of internal standard, is mtroduced
into a stoppered glass tube and taken to dryness under a nitrogen stream. A
1-ml sample of the plasma to be analysed, 2 ml buffer (pH 12) and 5 ml chloro-
form—1% isoamyl alcohol are added. The tubes are shaken for 10 min at 250
rpm and centrifuged for 10 min at 4800 g. The aqueous phase is pipetied
off and discarded. 'An aliquot of the organic phase is transferred to another
tube and taken to dryness under a nitrogen stream in a dry bath at 70°. Evapo-
ratlon must be effecﬁed very carefully and stopped just as the tubes reach dry-

ness. .

Gas chromatography : ' '

A 100-u] volume of carbon disulphide is added ‘to the dry residue and the
tube is shaken on a mixer (Vortex). A 2-ul portion of the resultant solution is
mjected mto the gas chromatograph by the solvent-flush technique: It is neces-

sary to raise the oven tempera{:ure after 10 consecutive mjectlons up to 240°
for half an hour to wash out plasma residuzs from the column.

‘The concentration of propyphenazone in the’ analysed ‘plasma is calculated
from the propyphenazone—-mtemal standard pea.k—areas ratio by reference to a
calibration curve. This curve is obtained by extraction of plasma spiked with
increasing amounts of propyphenazone (from 0.125 pg to 10 pgfml) and a con-
stant amount of internal standard (2.5 yg[ml plasma) The teproduclblhty of
the curve is checked every ten days. .

RESULTS AND DISCUSSIGN

It was faund necessary to add a sample pementage of lsoamyl alcohol to
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TABLE I

PRECISION AND RECOVERY OF THE DETERMINATION OF PROPYPHENAZONE
APPLIED TO SPIKEDHUMANPLASMA SAMPLES PR :

Amount - Amount * - TMeim " ‘Precision” ‘.. -~ Recovery -7

added ..~ found " .7 . - repmducibihty - gecuracy - N -
{ng/ml) (ngiml) - . - CV(%). RS
125 134 L . 1072 -
‘125 188 o S - 108.0 .
‘125 128 - 129 49 - 1024 - o oo
-: 125 IEENIN §.3 R - . 9688 - T T T
" 500 524 ' - 1048 : S
- 500 - - 502 - o - s - 100.4- .
500 500 502 3.2 100.0
500 485 97.0
2000 2071 103.6
2000 . - 2014 100.7
2600 1916 . 1990 2.2 95.8
2000 1973 ‘ . 887
2000 1950 ’ ' 975
2000 2010 ' -100.5"
8000 7657 ' ’ 95.7
8000 7550 94 .4
8000 7804 7770 2.6 98.8

8000 7985 , 99.8
: ST "Mean 100.1:+39 -

chloroform to obtain a good extraction reproduczblhty- This reproducibility
has been tested. Table I records the precision and recovery resuits’ for this pro-
pyphenazone GC method It shows that a gcod repmdu(:lblllty was obtamed
for 0.125 ug of propyphenazone Unfortunately, less than 0.125 ug of propy-
phenazone per ml of plasma cannot be determined a.ccurately, becaiise the peak
height is too small and the chemical background limits the detection. The limit
of sensitivity of the method can consequently be taken as 0.125 pg/ml plasma.

Figs. 1 and 2 show the chromatograms obtained with a blank plasma and
with the same plasma containing 0.125 ug propyphenazone per ml. Since the
metabolism of ‘propyphenazone is not known no definitive conclusions can be
drawn about the specificity of the GC assay. Nevertheless, in all bloavaﬂabmty .
studies performed according to the techmque deseribed here; no dlsturbmg
peak appeared near propyphenazone or the C,6 . internal standard Other hy—
drocarbons with a shorter chain cannot be used as mterna.l standard . docosane
(C. ) is not well separated from- pmpyphenazone, and tetracosane (024) has
the same retention time as a compound present in the. plasma of subjects Tre-
ceiving propyphenazone whxch could be a metabohte of the dmg

APPLICATIONS S

The bioavailability of propyphenazone from dlfferent .formulations was
studied by this method in healthy subjects. Fig. 3 shows a eurve obtained from
the- plasnn of a'subject: glven 220 mgof propyphenazone orally. The sensﬁ:mtsr
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Fig. 1. Chromatog:am of a plasma bla.nk (1 ml) P= ptopyphenazone, H= hexacosane.

1 !

Fig- 2 Chmmatogram of pmpyphenazone (®; 0.125 pg’[ml) and hexacaosane (H- 2.5 yglml)
extracted from control plasma.

NG/ML

2000-
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Flg. 3 Plasma concentratxon of propyphenazone m one subj&:t glvnn 220 mg of the drug
orally_ g D

‘of the method thus appears sufﬁclent to determme propyphenazone in bzo-
”’a.vallabﬂ.lty assays. . ,
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