
Note 

Determhation oft&al m~nohycfroxylaZed metab&W of dicf6fcmac in urine 
by eteckrorscqture gs4iquicl diromatography 

The anti-’ _ atory agent dicIofenac sodium is extensively metabolized in 
ma$. Stierlin and co-worker&3 have reported that up to 60% of the dose excreted 
appears in mine, Less than 1 oA of which is eliminated unchanged. Hn man, phenolic 
metabolites are formed (Fig_ 1) which are mainly conjugated to glucuronide and 
sulphate esters3. The purpose of this investigation was to establish a simple gas-liquid 
chromatographic method to quantitate the two major metabolites, 4-hydroxy- and 
5’-hydroxy-diclofenac. 



422 NOTES 

Diethyl et& and n-hexane, standard laboratory gmde, were redistikd before 
use, ard dicbloromethane (Distola grade; Fisons, Laughborongb, GreatBritain) was 
used VFithout further purikatios For extraction, ether and dichlorometbane were 
mixed (3:l; v/v). Sodium acetate buffet (1.0 M, pH S-O), tetrabutylarnmoni~ 
h.yd.rom sulpbate (0.05 M) and sodium hydroxide (25 M) were used. kdomctbaue 
@i_m tidon, Pook, Great Britain) ami ascorbic acid (Fisons) were used as 
stlpplied. All reagents were of anaIytical grade. 

Standard sohxtias were prepared in distikd water as follows: 4-hydroxy- 
dicfofsrac (GP 47 769,0.2 pg/ml; standzd solution of 5’-hy&o~-dic!ofenac (GP 
47 852), 0.2 p&d; and internal standard, CGP 74U6,O.S &d. MbEtes and 
intenta! standard were supplied by C&a-Geigy (B&e, Switzerlar@. Met&o&e 
ookkons were prepared daily and internal standard solutions every two we&s. 

Extraction of&e metaboii&sfiom vine 
A I-d vohme of m-ii% diluted if necessary with 10 ml distilled water, and 

0.5 ml of is&r& standard sdution were acidifkd with 3 d of sodium acetate b&&r 
and 100 mg of ascorbic acid added as an anti-oxidas& A 3.5-ml volume of f.be cxtrac- 
tion solvent was added and the mixture shaken mccbzmically for 20 min at 38 strokes/ 
nI.i& then centrifkged at 300 g for IO min. 

The organic laya was ranow-d and cvaporatcd to dryness at 45°C by a gentle 
SLZ of nitrogen. The residue way dissolved in 2 d sodium hydroxide to wbkh 
0.2 ml tetrabutyl ammonium hydro,w snlphate soWion was added. To this, 0.05 ml 
of iodomethane in 3.5 ml dicbioromethar?e was added. The mixture was shaken at 
room temperature for 20 mk then centrifqed as before. Afk centrifugation, the 
dicbiorome*&me layer was removed an& evaporat& to dryness. The residue was re- 
dissoived in 0.2 ml hexane and 3 ~1 injected into the gas-liquid chromatograph. The 
structure of tbt derivatives formed may be seen in Fig, 2 

PZocedtire for cwtjzigates 
Both diclofenac and its hydroxylated metabolites are excreted in urine in free 

and conjuga-zd form.?. ‘fhcse coajugates may be bydrolyscd by tseatment with alkali 
and the total n;easured. A MO-mg amoslnt of sodium hydroxide was added to 3 ml of 
urine which was then kcuba*Wi at 75°C for 60 min. This hydzoQsed u&e was sub- 
mitted to the es&action sod derivatisaticn proccduzs desc&ed f% the free me&b+ 
l&s. 

Gas chromatography 
Chromatography of tE;e derivatives was performed on a Hewlett-Packard 

YlOA =~as chronatograph equip- with an ektroncapture detector e-i, 15 mCi). 
A2m x 3mmLD.~coluIllnwasusei!~ckedwith3~OV-17onGas-ChromQ, 
8blOO mesh (Field, Richmond, Great Britain). The oven teqerature %z 245T, the 
injection port 250°C md detector 3W’C. The flow-=&z of the carrier gas (argon- 
methane, !?O:lO) was maintained at 60 mI/min. 
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Fig_ 3. Typica cbromatograms obtained after injection of 400 rig/d of internal standard only @ft) 
2nd zaollgfd of metaboiite titb 4mng_/ml of internal StellM (l-igu). 



The two metabolites were Jot resolved and were measured as one peak. 
Qziantitation was by measurement of peak height_ Exampfes of typical chromatograms 
obtained can be seen io Fig. 3. Analysis of blank urine samples obtained fitim vohm- 
teers showed RO substances interfering with the method of assay. 

Known amocnts of bhydroxy- and S-hydroxy-diclofenac were added to 
biological fluids and carried through the extraction and derivatintion procedures. 
Peak heights of drJg and internal standard were measured and calibration curves 
constructed_ Caiibration curyes were linear witbin the range O-500 q/ml and metab 
lite levels could be determined down to 10 ngknl. 

The precision of the assay procedure was asses5& from the coefficient of 
variation determined for five Merent concentrations of metabolite assayed OP six 
independent occasions. The results may be seem in Table I_ A coefficient of variation 
of 7% was obtaiaed. The method has now been suoctssfull yusedinanun.lberof 
studies and no modifications have been necessuy. 

TABLE I 

PRJZCiSION OF THE ASS_4Y FOR TOTAL MONOHYDROXYLATED METABOLIZES 

NOTE ADDED IN PROOF 

We have now established that the minor metabdite 3-hydrosy-dicIofenac will 
d.SOklXl easured by this method since its &tam derivative has the --ame retention 
time as the 4 and Y-hydroxy derivatives under the conditions described. 
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