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A GAS-LIQUID CHROMATOGRAPHIC METHOD FOR THE QUANTITA- 
TIVE DETERMlNATION OF TOLMETIN IN PLASMA AND TOLMETIN 
AND ITS MAJOR METASOLITE IN URINE 

SUXIXIXRY 

A sensitive and spt‘cific gas chromatc~~rapf~i~ xtzthod t-or tht dt‘tcrmination 01‘ 
the non-steroidal anti-iiltlammatory drus tolnwtin in human plasma and tolmrtin and 

its major metabolitr in human urine is described. Thr compounds \vere estrxted ~1s 
acids into dicthyl ether and after a clean-up procedure convrrtcd to their nxth_vl esters 
and sq~arated on ;I gas chromato~rripli cquippcd \\-ith :I flame ionization detector. 

The method has besn applied to smnplc_s of plttsrna and urine ti-om subjscts 
receiving tohnt’tin under espa-inwntal and therapmtic conditions. 

lSTRODUCTlOS 

Tolnwtin ( 1) has hcen synthcsized’ and pharmttcolo~icali~ evaiuatcd’ as a non- 
stcroidal ttnti-infammator_v agent. Studies concerned \vith its metabolic t:xte ha\-e 
idcntiticd thr- carbosylic acid (II) in human urinr (Fig. ! ). 

An investigation of the phariiiscokin~tics of tolmetin in xthriti;- patknts t-r’- 
quired :L method for the drtermination of I in plasma and I and Il. tog_rthrr with their 
rqxctivc glucuronide conjugxltcs. in urine. The study NXS-undertaktqn to develop ;I 
scnsitivc and qxcitic gas chrclmato~raphic procedure suitable t-or this purposr‘. 

A chloro analogur of tolmrtin (I I I) NXS used as an internal standard (Fig. I 1. 
Tohnctin X;LS supplied by McNeil Labs. (Fort Washingtcm. Pa__ U.S.A.) as tix sodium 
salt dih_vdratc and compounds 11 and 1 II as the free acids_ $-Glucuronidasr, bacterial 
tyvc II_ KIS obtained from Signxl (St_ Louis. MO.. U.S.A.). Ali rmgl-t‘nts and solvents 
\wrt‘ analytical reagent eradc except dicthyl cthrr, \vhich ma anaesthetic grade (BP). 
The dirthyl ether was distilled imme&tely before use_ 

Diclxmcrlmtw in tlierh_ri tdw-_ Diazonxthans was gcnrt-ated from N-methyl-N- 
nitrc~so-~~-tolllenesulphonamidr’. The ethereal solution \t’as kept in dry icr-acrrone 
when in use and stored over potassium hydroxide pellets at -_‘O’. 
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I R=CH,. R-=H, R‘= H 

:I R= COOH_ R-= H. R- = H 

Ill R-Cl, R-=CH,. R’=CH, 

Fig_ I_ S:r~~c[ur;Il t~~rtnttlai- of toitnctiti ( I), its txtjor meraholirc ( 11) and the intend sttudcard ( I I I)_ 

Sroc-Ii soltfrionr. Aqueous solutions 0. *- 1. 11 tmd Ill at concentrations of 0.5 
m~~ml_ O-4 m$mI and 0.05 mglml. respectively. \vr’rc_’ ptxparcd and stored at 4 _ 
Compounds 11 ;md Ill \\-et-e dissolved in the minimum quantity of either 0. I ;\I NaOH 

(11) or 0.5 .\I N:tOH (III) prior to dilution. 

- _- 
Grrs-li~~ui~i~lrron~rrro~r~~~Ji~~. A Hewlett-Packard Model 3733 g-as chrom~tto~rapk 

equipped with a tfame ionizzttiort detector was used. Thr column \vtts glass (5 ft. ._ 
Ij4_ in 0-D.) packed with 3 y;, OV-17 on 100-120 mesh Cm-Chrom Q (Applied 
Scicncc Labs._ State ColIese. Pa._ US_A_)_ conditioned fix 1 1 h tit 250 (no tiitrogt‘n 

tlo~v) :i>llo\xd by 24 h at 250 (40 ml:min nitrosen tlo\v). 
The column was silyktted by the injection of 10 prl of Silyl S ttt 30 bctiw~ each 

day-s analysis. The operating conditions \vt‘rt’: injection port tr‘mpcrature_ 170 I 

coltlmll tctnpcrnrllrc. 30 . - ‘dctcctor tctnprt-:tturc_ 260 : carrier g-as (nitrogen) ilwv- 
rtltr’_ 40 mI/min (50 p_s_i_g_)r hydrogen tlo\v-rate. JO mljmin and air Ilo\v-r:ttc‘. NO 
mIimin_ The rctcntion times for the methyl esters of 1, 11 and 111 utlder thcsr- conditions 
wcrt‘ 5. 6.35 and 135 min_ respectively. 

S~~~pk prL~~arrrrionfiolr~ pkrsirw. Plasma ( I ml) and internal standxd solution 
(I ml) wet-e placed in :t 15ml &tss-stoppered centrifuge tube. To this misturc‘ wxc‘ 
added 0.1 ml 6 M HCI and 7 ml diethyl ether. The tube \v;ts mixed tbr 30 SK (vortt‘x 
miser) and centrifuzcd for Z min at 3000 rpm_ The tube \vas cooled in :I dry iw- 
acetont‘ bath for 2 min and the ether layer dscxlted into :I SKXWI~~ 15-1111 glass-stop- 
pcred centrifuge tube containins 2 ml of;i 0. I 32 NttOH solution. Thccthcrand XaOH 
mixture \v:ts miscd ;ts described above and the ether phase discarded. The aq~tw~ts 

phase \Y‘;IS acidified with 0.5 ml 6 ;\I HCI and thsn extracted \vith 5 ml dicthyl cthcr 
as dacribed above. The seprtratcd cthcr phase \v;ts transferred to ;I 15ml tube \vith 
;I 50+1 elongated bubble ai the base. :t silica boiling chip was added and the solution 
concentrltted to about 20 ,uI by immersion of the tube in ;t water-bath at 12 _ The tube 
\zts then placed in ;I dry ice-acetone bath to condense the ether vapour and \vash 
dtnvn the sides of the tube. An ethereal solution of dittzomethane (0. I ml) ~~-:I?; added 
and after 5 min rhe ether solution was concentrated to ttpprosim:ttcly 5 111 and Z-5 +I 
vxt-t‘ injected into the gas chromtttograph. 

_%MI~J~ prr~JrrrttIioon f?OlJl trrilw. Urtconjugritcd 1 and 1 I \xr‘rt‘ dctcrmincd by 
estracting l-ml urine stmiples as described above for plasma. Samples with conc~‘n- 
irations of 1 rtbo\-e 50 &ml and concenlrations of 11 above IO &ml \vere diluted 
prior to extraction_ The glucuronide conjugates of 1 and 11 were determined by am&is 
of urine samples which had been subjected to enzymatic hydrolysis_ To 0.5 ml of urine 
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was added 0.5 ml of 0.2 M phosphate buffer, pH 6.8. and 1500 units of i;- 
4ucuronidase. A few drops of chloroform were added and the mixture was incubated 2 
for 16 h at 37’_ After the incubation period_ the analysis was curried out as previously 
described_ The amounts of I and II excreted 3s the glucuronidcs wrc calculated from 
the difkrence between the amounts of 1 and II present before and after enzymatic 
hydrolysis_ 

CXbi-~fioiz cm-ws. Following clir~~matogr~lphy, the heights of the peak cor- 
responding to the methvl esters of I or I I and the methyl ester of I I I were measured. 
Calibration curves of- p&k height ratio against amount of I or Ii were established by 
assaying drupfrcc pltwntl to \vhich known amounts of I had been added or control 
urine to which kno\vn amounts of I and II had bern added. The urinary calibration 
cur\‘es may be determined simultaneously or separately f-or each compound. 

RESULTS AND DISCUSSION 

Fig_ 1 sho\vs tvpicaI chromato~_rams for the analysis of_ I in plasmtl and I and 
I I in urine from individuals receiving tolmctin. No interfkrin~ peaks \vere noted in a 
number of samples obtained from ditlixent patients and volunteers. 

For plasma, the calibration curve for I in the rangr of 0. I-50 jfg \v;is given by 
the regression equation 

!- -. 0.0014 : 0.03 1-t s (t- 

13, 
7 
ii (b) I 

Fig_ 2. Gas-liquid chromatograns of pIasnla and urine r’stracts assa~a.i as drsc:ibed in the WBL. 
(a) Estra~ of plasma rtlken from arthritic patient D.L. 0.25 h after thr oral administration of 301) 
rng of I ;\5 thrrs 100~mg rablcts. The cuncmtratiun of 1 was 46.4 ~rg’ml. lb) Es~mct of urine from vul- 
unterr E.T. cukctcd during the 24-h period fulluakg the urai administration of300 nlg of thr sodium 
dihydrrtte salt of I. The comxrmxrion of t was I?_1 rrgml and thnt of I I 37.0 _trg:mI. 
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For urine, the calibration curves for I and 11 in the range ofO_ I-50 ,~g for I and 0. I-IO 
,~g !-or II were given by the regression equations 

_I- = o.ooss s (r - 0.9999, II -: 7) 

for II. 

Four healthy volunreers each received ;ILI oral solution containing 100 mg of 
the sodium dihydrate salt of I follo~ving an overnight fast_ A venous blood sample 

was taken immediately before dru E administration to serve t\s a bktnk and sampling 

was continued for a poriod of up to S h following medication. Blood samples were 
collected in tr;bes containing hepttrin. Pktsmrt was separated by centrifugation as soon 
after sampling as possible and \vas stored at -20- until assayed. Control esperimcnts 
showed that 1 and 11 wzre stable under these conditions. The plmma Levels of 1 ob- 
tained are presented in Fig. 3. These rcsttlts show that the drug is rapidly absorbed 

ft-on> the gastrointestinal tract and rapidly disappears from the plmms. The data in 
Fis. S were plotted semilogarithmically and the half-lit-e for the elimination of 1 from 
pkma calcttirtted by the method of least squttres_ The half-lives obtained \verc: P-E__ 

O-90 hr C-G-_ O-S3 ht M-V._ 1-0s hr and i~l_S__.O.99 h. Fig. 4 shows the plttsma levrls 
of I obtained in two arthritic patients following the ingestion of 300 mg of 1 as three 
IOC-mg tablets- The half-life values were: D-L.. O.S3 h; and V-W.. 0.92 II_ 



Fig. 4. Pl;tsnr& levels of I in two arthritic plitirnts fOllo\vin, 0 the ingestion of300 nlg 

rng tablets. Subjazts: D-L. (0-O): V-W- (I---E). 

of I as three lOO- 
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Fig. 5_ Ctunuktcive urinary excretion ( Y< of dose) of I after the ndminisrration of 100 mg of the 
sodium dihydmtr salt of i as an oral solution to volunteer ivl_V_ 



1-W M. L. SELLEY, J. THOMAS. E. J. TRIGGS 

. 
WY ._.._- _ A- 

./.--. - 
._ .fl. 

‘. 
a- ,. ./ 

. 

. 
ks- 

Urine was collected from three of the normal volunteers receiving 100 mg of 
the sodium dihydrate salt of 1 and analysed for unconjugatcd 1 and I I_ Cumulative 
urinary escrction curves indicated that t is substantially cscreted in S h and I I in 24 h 
~&IOU ing drug administration. Fiss. 5 and 6 show the cumulative data obtained for 
w1unteer h1.V’. 

In a separate study three healthy volunteers received 100 mg of the sodium 
dihydrate salt of 1 on one occasion and 300 mg on another. The urinary escretion of 
I and II and their respective glucuronidcs is given in Table I_ The glucuronide conju- 
gate of II was measurabiv escreted in the urine only at the higher dose level. 

TABLE 1 

EXCRETIOX OF I. I GLUCURONIDE,II.AXD IIGLUCURONI[~E FROMTHREE HE.ALTHY 
MALE \‘OLI_!NTEERS FOLLOb’lNG XDXIINISTR.ATlON OF AN ORAL SOLUTIOX OF 
THE SODIUM DIHYDRATE SAL-l- OF I 

G_M, 100 63 5.1 33-9 
300 17.0 4s 67.1 4-s 

SW. 100 2.3 31.0 3.s 

300 10.7 57.9 7.5 K-l 

E-T. 100 5.1 54.5 6.6 ~-- 
300 s.s 57.72 3.5 X-l 

COKCLUSlON 

The analytical procedure described has been fowd to be satisfactory for clinical 
nppltcation and is being used to develop a pharmacokinetic model for tolmetin in 
patients receiving the drug under clinical conditions. 
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