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Gas chroxnatographic de& - tion of phenazone derivatives in human plasma 

H. Ropyphenazone 
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(Receivedh4amhlst,1978) 

Ropyphenazone, 4-isopropyl-2,3-dimethyl-l-phenyl-3-pymzolin-5one (iso- 
propylphenazone or 4isopropylantipyrine), is au autipyretic, analgesic and 
anti-inflammatory agent. To permit the study of the bioavailability of propy- 
phenazone, a method of measuring its concentration in plasma haa to be elab- 
orated. Several methods have been described for the assay of phen&one and 
aminophenazone, but few of them have been tested with propyphenazone. 

Brmkmaun and Hengstmann [l] determined phenazone by gas chromato- 
graphy (GC) with a flame ionization detector (FID), using proPyphenazone as 
internal standard. Liudgren et- al. [Z] studied the half-life of phenazone with 
4metbyphenazone as internal standard, using FJD-GC; Wiudorfer and &ijttger 
133 reported the GC determination of aminophenazone with docosane &‘in- 
ternal staudard, using temperature programming. 

‘T&s communication describes the determination of propyphenazone in plas- 
ma by FID-GC, using hexacosane (Cz6 ) as internal standard. 

EXPERIMENTAL : 

Ropyphenazone was supplied by CibaGeigy (Basle, Switzerland) and hexa- 
cosane (Kit No. 28A) was purchased from PolyScience Corporation,~Niles, Ill.; 
U.e.A-. Bqffer pH 12 (Merk 9882; Merck, Danqstad~, G.F.&.),is_prepared by 
diluting the contents of 4 v&s with water-to a volrrme of 500 n&The solvents 
used were ah of analytical -grade:-chloroform (Merck. 2447), .isoamyl alcohol 
(Merck 979) and carbon disulphide (Merck 2214). 1% i&am+ alcohol-is$d&d 
to chloroform to make the extractioii soh&nt. ‘: _ : _: .. ’ -:. _.--_ 
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Equipment 
GC assays are carried out on a Carlo Frba Fractovap 240.0 T FID-gas chroma- 

t&mph. The peak areas are given by:& electronic integrator (Infotronics 6RS 
204). The glass coh.zmn is washed with i.0 N hydroChio&c a&id, water, s&one 
and benzene, silanized with a 1% solution of hexamethyldi$ti~e in benzene, 
then washed again with benzene aud dried at 100”. The column (1 m X 3 mm 
I.D.) is packed with 395 Poly 1.110 (08264; Applied Science Labs., State Col- 
lege, Pa., U.S.A.) -on Chromosorb -W HP, 80-IOO-mesh. The fibd cokmm is 
graclualrg heated to 240”. The temperature is then increased 6-S times from 
146 to 240” in about half an hour and 20 ~1 of Silyl 8 (Pierce, Rockford, Ill,, 
U.S.A.) is injected during every cycle. The column is operated at 220°, the in- 
jector at 230” and the manifold at 240”. The nitrogen flow is 40 ml/min, Under 
these conditions, propyphenazone and hexacosane have retention times of 4 
and 13 min, respectively. 

S#crn&rdsolutions 

The .shM soh.dion of propyphenaxone is prepared by dissolving 5 mg of 
propyphenazone in 100 ml water (a few drops of methanol am necessary at the 
beginning t0 obtain a good ‘dissolution). The standard solution of hexacosaue ’ 
(C,, ) 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. 

hMrucz%n 
A 50@~11 volume, corresponding fo 2.5 pg of internal standard, is introduced 

into a stoppered glass tube and taken to dryness under a nitrogen stream. A 
l-ml sample of the plasn~a to be analysed, 2 ml buffer (pH 12) and 5 ml chloro- 
form-I% isoamyl alcohol are added. The tubes are shaken for 10 mm at 250 
rpm and centrifuged -.for 10 min at 4800 g. The tiqueous phase is pipetted 
off and discarded. An aliquot of the organic phase is transferred to another 
tube and .f.zken to dryness uncjer a nitrogen str&m @I a dry ba+& a6 70” i Evapo- 
ration must be .eff&ed very carefully and stopped just as the tubes reach dry- 
ness. 

Gtisch~mato&zphy 
A IO&d voluine of c&bon disulphide is added to the dry residue Gnd the 

tube is’shaken’ on a mixer (Vortex). A 2-~1 port%on of the resultant solution is 
mje&ed into the gas’chromato~ph by the solvenMhrsh technique; It is necas- 
sai$ :tO raise ‘the .oven temper&& after 10 consecutive injections up to 240” 
for h&m hour to wash out plasma residuis from the coIumn. 

-. The ~coticentitiid~~ -6f. pr&pyphen&one in the. am&&d .plasma is calculated 
f&m t,h.&’ pl$pyp&efiadnd*d s&d&id peak-are& ratio by reference to a 
~br&itin_ cur& This Curve i& obtain* by~extiactioti of pltia spiked with 
increasing amOunts 6f propyphen&on& @roti 0;125 fig to 10 pgjml) and a con- 
stant tiount of internal stand& (2.5 pg/ml plasnia). The reprodu@biliQ of 
the curve is checked every ten days. 

:; : 
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chlorofoti to obtain a good extrktion reproducibility, T&G .reprocIucit+lity 

h.s been tested. Tab19 1 records the iprecision and recovery resultsfor this pro- 
~yphenazone GC method. It shows that a good reproducibility was obtained 
for 0.125 pg of propyphentione. Unfortunately, less than 0.125 pg~of propy- 
phenazone per ml of plasma cannot be determined accurately, because the @e* 
height is too small and the chemical background limits the detection. The limit 
of sensitivi* of the method can consequently be taken as 0.125 pg/ml plasm& 

Figs. 1 and 2 show the chromatograms obtained with a blank plasma and 
with the same .plasma containing 0.125 fig propmhenazone per ml. @nce.~the 
metabolism of ~propyphenazope is not known, no defh&ve conch@ons can be 
drawn ahout the. specificity of the GC assay. Neverthele&, in + bioav&&lit$ 
studies. perfoin+ accordi+ to the technique described here, no $s$rbing 
peak appeared near propyphenazone .or the Crs internal- &+.&i. ,Ot-her 6$- 
drocarbons with_ a shorter chain cannot be use@ as hiternal .s+rdard@&sane 
(Csz ) is not well &&+.ed from. ~ropyphenazone, and tetracosarre,. (Cz4 ) ‘has 
the same retention time E&S a.co,mpound present .i.n the~plssma.of subjects~ 
ceiving ~rop~heriazone, which could- be: a metabohti of the drug. i :. -i .... .~ 

APPkCATIONS' - 
._ __ - --. ~. ._ -:‘:: : : . : . . - 
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The bioavailability of propyphenazone from diffem_n~-.,formu!ationsI _w 
J&ulkd by this method in heal&y subjects. Fig. 3 shows a ctie obt$ined from 
the ,plasma of :asubject-given 220. mgof propyphenaZone-o&Sly.:- The serisitivi$y 
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‘1. 
Fig. 1. Cbrornatograxn of a plasma blank (1 ml). P = pmpyphenazone; H = hexacasme. 

: 

Fig_ 2. chromato~ of prop&henazone (P; 0.125 fig/ml) and .hexacosane (H; 2-5 pg/ml) 
extrected from controi plesma_ 
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