
109 

c&mud of Chmmutogmphy, 183 (1980) 109-114 
l3iomedicd Applicofions 

CHROl’dBIO. 666 

High-perfozmanee liquid chromatographi~ assay for tmainide in human plmma: 
comparison v&h gas-liqlid chro~~phic aTsay 

PHILLIP A. REECE+ and PHILIP E. STANLEY 

Department of Cltiicd Rtmmco~ogy, !Fhe Queen Elitabefh Hospital, Woodviile, S.A. 5011 
(Ausfmliz) 

(Received December 27th, 1979) 

To&de (Astra Pharmacetitical Products, Sydney, Auskalia) (I) is currently 
undergoing clinical trial in this country and may become established as useful 
akernative therapy in the tre&mezS of arrhythmias. Plasma levels of the drug 
have been sayed by gas--quid chromatographk (GLC) methods [I-3] 

l:R=CHa 

II:R=H 

lll:R=CHrCH, 

which have involved lengthy sample extraction and derivatization steps. A high- 
performance liquid chromatographic (HPLC) assay employing dansylation and 
fluorescence detection has been reported 141 and recently a simplified HPLC 
assay involving UV detection of the underivatized drug has also been reported 
c51 l 

I&the present study a precise HPLC assay for toqinide has been developed 
and is compared with a published GLC assay [3]. Advantages of the new HPLC 
method over published methods are discussed. _. 

EXPERIMENTAL 

R&gents 
All reagents were analytical grade &d aqxous solutions were prepared 

using ghss-distilled water. Dicblommethane was Nanograee $rom Mallinckrodt, 
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St- Louis, MO, U.S.A. Specially purified acetonitrile (210 nm cut-off, 
Unichrom Born Ajax Chemicals Melbourne, Austmlia) was used for HPLC. 
Tocainide hydrochloride (I) and the internal standards (II and ED) were 
gexuzo-&y provided by Ast;ra pharmaceutical Products. 

Stock solutions of tocainide bydrocbloride (I) and the internal sbndards 
(II and III) were prepared in water (200 flmol/l each) and were stable for at 
le3st one month at 4°C. The tocainide solution was used to prepare the 
appropriate plasma standards for each assay run. Peak area ratios of tocainide 
to the internal standard were determined for plasma standards and unknowns, 
and quantification was perfomzed by reading unkuowu values from a plotted 
standard curve. 

HPLC tocainide assay 
A I-ml aliquot of plasma was pipetted into a G-ml glass stoppered tub?. 

The Wemal standard solution (300 ~1) was added, followed by 2 ml of 1.0 N 
sodium hydroxide-O.6 M sodium tetraborate (pH IO), and 5 ml of dicbloro- 
methane; the mixture was then shaken on a horizontal shaker for 10 mm at 
100 opm. The phases were separated by centrifugation (1100 g for 10 mm) 
and the aqueous layer was removed by vacuum aspiration and discarded. The 
organic layer was poured into autosampler tubes (diSPo tubes from Scientific 
Products, State College, PA, U.S.k) (75 mm X 12 mm) and evaporated under a 
stream of pure nitrogen at 45°C. The tubes were removed from the heating 
block as soon as they were dry and the residue was reconstituted in 0.5 ml of 
mobile phase El.5 m&f phosphoric acidacetonitrile (95:5)]. Fifty mierotitres 
of this solution were injected into the chromatograph. 

High-perfcrrmance liquid chmmatogmphy 
A cl-xomatograph (Spectra-Physics Model SP 8000) equipped with a ternary 

solvent system, helium degass and automatic data reduction faciJ.ities was used. 
Files for the instrument operation and integration were stored on disc (Spectra- 
FIhysics Model SP 4010 disc module), The reversed-phase column used 
measured 300 mm X 4 mm and was packed with alkyl phenyl bonded to lOym 
silica (~Bondapak/Phenyl from Waters Assoc., Mil!ford, MA, USA)_ Column 
oven temperatum was 50°C. The mobile phase was automatically mixed by the 
mstrument and consisted of 1.5 mM aqueous phosphoric acid~etonitrile 
(95:5) at a flow-rate of 1 ml/mm. The instrument was operated in the constant- 
flow mode and all solvent lines from the column to the detector were carefully 
thermally insulated. The column effluent was monitored at 230 nm with a 
variable-wavelength W detector (Schoeffel Model ‘770) The detector ab- 
sorbance setting was 0.04, an attenuation of 2 was used (O-08 auf-s.) and 
time constant 9.0 sec. Samples were injected automatically using a 50-~1 sample 
loop and an autosampler (Spectra-Physics Model 8010). 

Recovery and reproducibility 
Recovery of the HPLC assay was determined at concentrations of X0,20,40 

and 60 gmol/l in pl&ma by comparison of the tocainide peak area with that 
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obtained for an aqueous solution containing a known concenkation. of 
tocainide (200 clmol/i) injected dire&y into the chromatigraph. 

Intra-assay reproducibility of the HPLC and GLC assays was determined at 
cotice&&ions of 20,40 and 60 ymol/l by assaykg five plasma samples at each 
concentration. This was repestted using the HPLC assay where I N sodiz~ 
hydroxide replaced the 1 N sodium hydroxide+.6 M sodium tetiborak?. 
Ini?er-a&ay reproducibility was determined by assaying a single plasma sample 
containing tided tocainide (40 pmol/l) in each assay run. Five determinations 
were made using the HPLC assay and its modification and twen- 
determinations using the GLC assay. 

Comparz3on of HPLC and GLC assays 
my-one venous blood samples were collected from eight patients at 

steady-state on oral tocainide and plasma levels of the drug assayed by the 
HPLC and a published GLC method [5] _ 

Steady&ate pk.w~a levels 
Blood samples were taken hourly over the S-h dosage interval from each of 

three subjects Wdng oral tocainide (600 mg, EE-hourly) at steady-state and 
assayed for tocainide by the HPLC method. 

Interference by other drugs 
Samples of the drugs and metaboliks listed in Table 1 were dissolved in 

mobile phase (200 pmol/l of each) and injected intO the high-performance 
liquid chromatograph. The retention times were obtained if a peak was 
observed. 

TABLE I 

REFENTION TIMES OF DRUGS AND METABOIXI’ES IN THE HPLC ASSAY FOR 
TOCAINIDE 

D=% Retention time (set) 

Tocainide (I) 
Intennal standard (II) 
Internal standzd (III) 
N-Acetylprocainamide 
Caffeine 
Carbamazepine 
N-Desisopmpylpropranolol 
Dihydroqzainidine 
Disopymmide 
Ethosuximide 
4-Hydroxypropranolol 
Lidwaine 
Phenobarbitone 
Phenytoin 
Prbnidone 
Procainamide 
PLapranolol 
Quinidine 
Tbeobmmine 

434 
670 
360 

> 1000 
> 1000 
> 1000 
> 1000 
> 1000 

506 
> 1000 

730 
> 1000 
> 1000 

967 
39I 

> 1000 
900 
467 

TbeophylIine 556 



RESULTS iND DJkXBSION 

The Use of an alI@ phenyl reversed-phase cohunn at 6O”G with 1.5 m&f 
phosphoric acid-acetonitrile (95:5) a.s mobile phase_ resuhkd in an efficient 
separation of tocainide, the internal staudard and plasma peeks (Fig. 1). 

Fig. 1. Chromatograms obtained for the tocainide HJSC assay of (A) blaok plasma, (B) 
plasmastandard contain&t ocainide (60 pmol/l), and (C) p&ma from a patient at steady- 
state containing tocainide (28 pmol/l). Peaks: 1 = internal standard, 2 = t oainide, and 3 and 
4=pkSnapeaks. 

Recovery (69%) was lineer over the concentration range IO-fjO pmolfl(2-11.5 
@g/ml). ~Xonitoring the effluent at 230 mn allowed sufficient sensitivity for the 
detection of low plasma levels of tocainide with a detection limit of 1 ~molfl 
(0.2 gg/ml) (determined at a peak height of twice the noise level after inje&ing 
one-tenth of the total plasma extract). The assay was simple and rapid to 
perform requiring approximately 2 h for the processing of twenty patient 
sample and standards to the injection s&ge. The retention Gxn~ of other drugs 
aud metabolites directly injected into the chromatograph are Listed in Table I_ 
An &ema!Sve internal standard III was not used because of potential 
interference by lidocaine which had a similar rekention time. 

Using sodium hydroxide--borate buffer exceJ_lent inter- and intra-assq 
precision was obtained for the HPLC method (Table II). When the sodium 
hydroxide-borate buffer was replaced by sodium hydroxide in_ the HPLC 
assay, both inter- and intra-assay precision were considerably poorer (Table II) 

TABLE II 
COEFFICiEN% OF VARIATION (CV%) FOR THE TTXXINIDE ASSAYS 

HP=* HPLCf* GLC 

r&la-assay CV%: 60 pmolll 1 8 
40 rmol/l 3 6 
20 umol/l 3 6 

Inter-assay CV%r 40 gmol/I 5 19 

*Using I N sadium hydroxide+.6 M borate buffer_ 
**U&g 1 N sodium hy droxide only. 

3 
3 
3 

15 



tithout a change in recovery. Although the intra-assay reprodutibility of the 
GM= tocainide assay was excellent, the inter-assay variation was poor. The 
rektively poor correlation obtained (Fig_ 2) (a = 0.81) for the HPLC and GLC 
assays is probably a reflection of the h@h inter-assay variability of the GLC 
method. The plasma Level--time courses obtained for the HPLC assay of plasma 
sampks from three patients takiug tocainide (600 mg, S-hourly) at steady-state 
are shown in E’ig. 3. The method reported has adequate sensitivity and 
reproducibiity for pharmacokinetic studies in man. 
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Fig. 2. Comparison of HPLC and GLC tocainide assays for 31 plasma samples taken from 
eight p&en& at steady-state. P = 0.847, slope = 1.147, intercept = 1.491. 
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Fig_ 3. Ready-state toca.kide plasma levels obtained for the HPLC assay of samples from 
three mbjects admiktered oral tocainide (600 mg, 8-hourly). 
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