
C_mfiruVed method fir the determination af mefhimazote :‘a p&ma by high- 
performance Eiquidchrornatagrzphy 

High-performance liquid chromatography (HPLC) would appear to be 2 
&tic&v applicable method for the analysis of metbimazole in biological fluids ob- 
tained f&m patients receiving ther2peutic doses of either Carbimzole or methimazole. 
In an earlier communication we have shown that by using HPLC, methimazole, the 
active metabolite of Carbim2zole, codd be detected in the blood of patients receiving 
2 single oral dose of CarbimazoleL. Unfortunately, the method described was time 
consuming and lacked sensitivity due to low column efficiency and methimzzole was 
not completely resolved from the solvent peak. 1~ order to improve the method, we 
have looked at various column packings, solvent systems, and potential internal stan- 
dards. In this repoit, a method for the quantitation of methimazole in plasma is de- 
scribed using either a column packed with LO pm alumina or oae packed with 10 ,um 
silica, 2nd benzzmide 2s internal standard. 

Ckemicds and reegertts 
Methimazole (Aldrich, Gillingham, Great Britain) and b-amide (BDEE, 

Poole, Great Bri*&) weEe reagent grade. AH orgarric solvents were AnalaR gmde, 
and the n-o&u& was of reeagent grade. Standard solutions of methimzzofe (0.2-1.4 
pg!mU =d b= ihe (18 pgjm.l) were prepared in deionized water and methanol, 
respectively. _ 



Con QT5riSj and water iJJ.5 ngj. For tne tziG@atron standads the~water was re$aced 
by a methimazole standard solution. The %x&re W&S extra&d With chldrtifo,rm @ 
ml)_ contaitig 0.25 % n-octane%, by mechanically shaking for 15 min. The resultant 
mixture was centrifuged and an aliquot of the &.lorofol;m @base (3 ml] transferred to 
a tapered test tube by pipette, and the c~oror”otm evaporated o!Zon a water-W.& at 
30”, under a stream of oxygm-free nitrogen. The extract was retained in a s&all 
voXume of~n-octanot, which was reconstituted with &&oroftirm (O_& tie test tube 
was vortex mixed and aliquots (15-20 ~1) were lbjected onto the column using a stop 
floi-injection technique. 

The HPLC analyses were performed on a Spectra-Physics Made1 3500B liquid 
chromatograph, with UV detection at 254 nm. Two columns were used, viz. Q A 
commercial column (100 x~ 4.6 mm I.D., stainless steel) that had been dry packed 
with i0 brn alumina (Spherisorb Al ; Phase Septitions, Queensferry, Great Britain). 
AItemati,vely, when packing our own column, the deactivating procedure described 
by Snyder1 was used. The mobile phase consisted of 2.0% methanol in chloroform 
@Bow-rate, 1.2 ml/min). (II) A column (100 x 4.6 mm I.D., stainless steel) dry packed 
with 10 y&Silica (Spherisorb Si; Phase Separations). The mobile phase consisted of 
1.0 % meiha+ol in chloroform (Bow-rate, 1.2 ml/min). 

-IFor the quantitative determination of methimazole, standard curves were 
prepared by adding O-2-1.4 pg of methimazole and benzamide (9 pg) to blank plasma 
samples (I ml). ‘jrhe samples were extracted and chromatographed according to the 
method described above, and the peak height ratios plotted against the methimazole 
concentration. The recovery of methimazole and benzamide was obtained by adding 
constant amounts of each to blank plasma, and treating them in a similar mamer to 
the calibration stanbards. 

RESUh-S AND DISCUSS:ON 

A method that is both simple and rapid has been developed fbr the quantitative 
determination of methimazole in r%sma. Most of the work presented in t-his report 
was carried out using the prepacked alumina column. In order to reproduce the 
selectivity ratio for methimazole and benzamide from ale- columns we had 
packed ourselves, we found it necessary to pretreat the aImnina by adding-&iicient 
water to form a water monolayer on the alumina surface. The chromatograms (Figs. 
la and b) obtained from plasma extracts iHustrate that eethimazoie and betide 
zre weR reserved horn the soTvent peak. The recention times r’or arbimazore? 
methimsoie, and benzamide are 0.5, 4.0, and 6.0 && re$pectively. Octanol in the 
extracting so&r& prevented Ioss otYmethmazole _by adsor&on on to the w&s ofthe 
zest tu-b& after the ex&& had been evaporatec to dry%ess. ^ 

Extraction yields and di&i~urion rati& are shown in Table 1. &hougha single 
extraction technique has the disadvantage of d eCreasing the overall sensitivity of the 
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Fig. I. Ckomatograms of(a) a plasma bktnk; (b) metbimazoie (1) and beozsnide (2) internal stan- 
dard recovered from plasma. Conditions: co!umn (100 x 4.6 mm L-D.) dry packed with 10pm du- 
mka; mobile phase, 2% methanol ix~ cb!oroform; fiow-rate, 0.17 cm set-‘; pressure, 160-180 p.s.i.; 
ambient temperature. 

TABLE I 

DESTRIBUTION RATIOS z&ND RECOVERLES OF METHIMAZOLE (MEAN + SD., n = 6) 
-___~ - 

Methimazole Benzmride 
-- 

Distribution Exfracfion Dkfribution Ertractiuff 
rutio yfeld ratic yield 

NJ (W 
-----_ 

CtioroForm/wateF 0.57 t o_@i 58.0 0_6g & 0.08 56.0 
ChIoroFonn~pkima 0.49 A 0.05 54.0 0.71 f 0.06 60.0 



_ 

9.4 - . 



T i me (min) Time (min) 

Fi= 3. &hromatograms of plasma samples From thyrotoxic patients receiving methimazoIe (IO mg) 
intravbxmsIy_ (a) Control extract; (b) Test extrzct. Pea.!-x: 1 = methimazofe; 2 = benzamide. Condi- 
tions. ti in Fig_ I. 

Examination ofthe reproducibility of the method showed that the relative stan- 
dard deviation of the peak height ratios is 14 % fn = 7). The plots of peak height ratio 
against methimzzote concentration proved linear up to I A pg/ml of methimazole (Fig. 
2). For routine tizdysis quzntitation was achieved by adding metbimazole (0.6 ,ug) to 
three sampI& of blank plasma from the patient under study. The median value of the 
$x&k-height ratios w&s then used to calculate the methimazole concentration in p&ma 
samples‘from thyrotixic patients receiv@g either methimazofe or Carbimazole. Fig. 
3 shows typical chromafogrsms froti p&eats receiving therapeutic doses cf methi- 
mi3zo2e. 

Methin+azoje and bes&ami&e are well resolved on the silica col&r~ (Fig. 4), 
w&z&has the advantage over the aEum& cohmm innot requiring any pre-treafme~t. 
However, _we have fo&d that-with thS silica column a peak from endogenous plasma 
&ate&al appears at a retentiori time simifa. to that ofmethimzzole and wo@d inter- 
fere with quantitative d+tihatio& if ILO~ completely resolved. We have found that 
by p+irrgYhe top ~1.5 cm of the colltmn with IO ;m alumirsr the Interfering peak ap 
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Fig. 4. Chromatogram of metbimarole (1) and benzunide (2). Conditions: column (100 x 4Amm 
I.D.) dry pzcked with 10~ silica: mobile phase, 1% methanol in ch:oiOFom; flow-velocity, 0.17 
cm/stx; p*zssure, 160-f 80 p.s.i. ; ambient tzmperature. 

pears at a shorte; retention time and is completely resolved from the methimazole 
peak without any appreciable loss of column efkiency. The two phases are separated 
with a 4UCLmesh stainless-steel disc. 

This improved method makes it possible to anaiyse at least twenty biological 
samples in a day. 
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