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Dlclofenac sodium, sodmm o- (2,6-dlchlorophenyl )ammophenylacetate 
(Voltaren 1, 1s a potent non-steroidal anti-inflammatory and analgesic drug, 
which has been used successfully for several years m the treatment of rheu- 
matic deseases [l-3] This compound 1s metabolized m animals and humans 
to the corresponding mono- and dlhydroxy and conjugated derlvatlves [4,5] 
Several methods have been described for its determmatlon m body flulds, in- 
cludmg gas chromatography with electron-capture detection [ 6,7], gas chro- 
matography-mass spectrometry [ 8,9] and high-performance llquld chroma- 
tography (HPLC) with VV detection [lo-21 The first two methods offer 
satisfactory sensltlvlty and speclficlty, but they require double extraction, de- 
rlvatlzatlon and complex mstrumentatlon, whereas HPLC methods have hm- 
lted sensitivity 

In this paper we describe a rapid, sensitive and specific procedure for the 
determination of dlclofenac sodium m plasma and synovlal 
rapid extraction and HPLC with electrochemical detection 

fluld, mvolvmg 

EXPERIMENTAI, 

Matcwals 
Dlclofenac sodium and 4 -methoxydlclofenac (Internal standard) (Fig 1) 

were kindly provided by Cuba-Geigy (Ongglo, Italy) All chemicals and re- 
agents were of analytical-reagent grade (Carlo Erba, Milan, Italy) Stock so- 
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Fig 1 Structural formulae of dlclofenac (DIC) and the Internal standard 4’ -methoxydlclofenac 
(IS) 

lutlons or dlclofenac and mternal standard ( 1 mg/ml ) m methanol were pre- 
pared monthly and stored at 5 *C 

Equgpment and chromatographrc cond&ons 
A Series 10 Perkm-Elmer (Norwalk, CT, U S A ) liquid chromatograph and 

an LC-4B/17 AT electrochemical detector (Bloanalytlcal systems, West La- 
fayette, IN, U S A ) with a glassy carbon electrode were used An Erbasd 5-pm 
Cl8 column (15 cm x 4 6 mm I D ) (Carlo Erba) was operated at room tem- 
perature A potential of 0 95 V was applied versus a reference electrode. The 
mobile phase was 50 mM sodium acetate buffer-acetomtnle (60 40 ) at a flow- 
rate of 2 ml/mm The buffer was adJusted to pH 3 0 with orthophosphorlc acid 

Extraction procedure 
To 0 5 ml of plasma or synovlal fluid sample were added 50 ~1 of internal 

standard solution m water (1 pg/ml) After rapid shaking, 1 ml of 1 M ortho- 
phosphoric acid and 5 ml of dlchloromethane were added The tubes were 
shaken for 10 mm and centrifuged at 1500 g for 10 mm The aqueous layer was 
eliminated by aspnatlon and a 4-ml volume of the remaining organic phase 
was transferred into another tube and evaporated under a flow of nitrogen at 
40 O C The residue was dissolved m 100 ~1 of mobde phase and lo-20 ~1 were 
Injected mto the chromatograph Plasma and synovlal fluid calibration stan- 
dards were prepared with 5,25,100,200 and 500 ng/ml dlclofenac sodium and 
100 ng/ml internal standard, then repeated analyses were carried out to mea- 
sure the recovery, preclslon and linearity of the method 

Blood and synovlal fluid samples 
Venous blood sample was collected m heparuuzed tubes from patients aven 

an mtramuscular mJectlon of 75 mg of dlclofenac sodmm Synovlal fluld sam- 
ple was obtained from the same patient who underwent arthrocentesls Both 
types of sample were centrifuged and stored at - 40 3 C until analysis 
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RESULTS AND DISCUSSION 

Chromatograms of blank plasma and synovlal fluld, obtamed usmg the pro- 
cedure presented here, do not show mterfermg peaks (Figs. 2A and 3A) The 
separation of lclofenac and the mternal standard peaks IS good m standard 
fluids and samples obtained as described above (Figs. 2B and C, and 3B and 

C) 
Drug interference experiments were carried out by analysmg samples con- 

tammg aspirin, sahcyhc acid, phenylbutazone, p-hydroxyphenylbutazone, ac- 
etammophen, mdomethacm, naproxen, ibuprofen and ketoprofen No mter- 
ference was found on uqectlon of the above-mentloned drugs 

- ’ -- 
mm 0 4 8 12 0 4 8 12 0 4 8 12 

Fig 2 Chromatograms of plasma extracts processed according to the described methods (A) 
Blank, (B ) standard contammg 50 ng/ml dlclofenac sodmm (D) and 100 ng/ml mternal standard 
(I S ) , ( C ) sample obtained from a patient 2 h after an intramuscular uqectlon of 75 mg of dlclo- 
fenac sodium and spiked with 100 ng/ml internal standard 

Fig 3 C hromatograms of synovlal fluid extracts (A ) Blank, (B ) standard contammg 200 ng/ml 
dlclofenac sodium (D ) and 100 ng/ml internal standard (I S ), (C ) sample taken from a patlent 
gven, 6 h before arthrocentesls, an mtramuscular qectlon of 75 mg of dlclofenac sodmm and 
spiked with 100 ng/ml internal standard 
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A single-step extraction with dlchloromethane was found to be satisfactory, 
as this solvent gave reliable recoveries wlthout extractmg interfering com- 
pounds and It can be evaporated more rapidly than benzene and toluene In- 
deed, the double extraction with benzene employed m previous assays was more 

TABLE I 

REPRODUCIBILITY OF DICLOFENAC MEASUREMENTS IN HUMAN PLASMA AND 
SYNOVIAL FLUID (n = 4 1 

Sample Concentration Between-day relative Recovery 

(n&ml) standard devlatlon (% ) (76) 

Plasma 5 3 4” 83 7 
25 26 84 2 

100 2 9” 79 8 

200 25 83 3 
500 23 80 6 

Synovlal fluld 5 38 84 0 
25 30 818 

100 22 83 7 
200 2 7” 78 9 
500 27 80 1 

Fig 4 Companson between the proposed method and GC-MS for the detemnnatlon of dlclofenac 
m plasma samples from patlents 
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time-consuming [ 6-8,121. as was a single extraction with toluene [ 91 Recov- 
erles were m the range 78 9-84 2% for both plasma and synovlal fluid. 

The posslblhty of detectmg dlclofenac through electrochemical oxldatlon 1s 
probably related to the presence m its structure of a dlphenylammo group (Fig. 
1) The apphed potential was set at 0 95 V m order to achieve the highest 
response but keepmg low the signals of endogenous compounds coextracted 
with dlclofenac and the internal standard With this voltage, with equlmolar 
amounts methoxydlclofenac provided a 1 1 response versus dlclofenac This 
molecule has proved to be a reliable internal standard As it 1s structurally 
slmllar to dlclofenac it shows slmdar electrochemical behavlour and the elec- 
tron-donatmg effect of the methoxy group on the aromatic ring makes it more 
oxldlzable 

A good linear relatlonshlp between peak-height ratios and drug concentra- 
tion m the range 5-500 ng/ml was found (y= 0 0403 +0 0106x, r=O 998 for 
plasma and y= 0 0021+0 0109x, r= 0 999 for synovlal fluld ) This procedure 
has a sensltlvlty of 1 ng/ml for both tested flulds, which 1s satisfactory for 
apphcatlon m pharmacokmetlc studies Only with a previously reported gas 
chromatographlc-mass spectrometrlc (GC-MS) method can a better sensltlv- 
lty be obtained [8] 

Between-day relative standard deviations are given m Table I These were 
never higher than 3 8% even at concentrations as low as 5 ng/ml for both flulds 
used None of the previously reported HPLC methods [lo- 121 provides ac- 
curate measurements of concentrations below 20 ng/ml and no apphcatlons to 
the analysis of synovlal fluld were gven A further vahdatlon of the method 
presented here was performed by analysmg a number of samples m comparison 
with mass spectrometry [8] There was a good correlation between the two 
procedures, as shown m Fig 4 (y = - 0 209 + 100952, r = 0 997) 

In our opmlon, the present method 1s the method of choice for the determl- 
nation of dlclofenac m body fluids, as it does not require derlvatlzatlon and 
complex mstrumentatlon as m GC with electron-capture detectlon or GC-MS 
Extraction 1s also rapld and simple 
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