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Tolbufamide (I-butyL3-@tol~&l~honyl)ur&a) and chlorpropamide (I- 
prop@3-@chlorph+yl sulphonyl)urea)- are two of the stiIphonylurea deriv- 
aties uzxxt as or&l hypoglycaemic a&r& for the treatment of diabetes mellitus 
61, Z] . . These compOtids have been in use -for a number. of years and it is 
known that wide inixa-individual variation is often present after similar thera- 
peutic doses [3, 41 ancJ that their therapeutic index is fairly low: Routine 
monitoring ainied at Cor?el&ing senuii levels with clinical effect or to estimate 
couipliance is n& widespreti, however. One reason for this omission has been 
the absedce of a&&tic* techniques w*ch meet the requirements of a routine 
.monitoring se&i&z, i.e. that the .assay involve the, minimum number of oper- 
ations -on- a small volu&‘of sainple, +hilsi- with 

[5,6] and ipectzophotometric [7, 81 
proced&es which are time-consuming, no&specific and-lack sensitivity, clearly 
do not meet these standards: XSs chroti%ographic pmceduxes have been 
reported [9-111. Howevet, tolbutamide and chlorpropamide are thermo- 
labile and a derivatization step is required in the analysis. Moreover, the &al- 
-y& depends -Upon ~on;column p$olyti, followed by on-column tieth$lation 
I% .. $he:-cdrresp&xiiGg NJV&e##,+ulphon&nide’ and it has been repor@d 
that r+m_ducibfe &+maf$granis +_zire a can&& injection technique 1111 . 
Kigh@?r&rmarI Ji ce qtidcbromatigraphy ~(EiPLC)~of sGl~hoxi@mx& in ph&rma- 
~Ceutical -:preparati&.s has: be& ‘report&d .[12] . This present- communica&on 
-de&x&es the- app&ation of this gppm&&h ti the d&termination of the&$eutic 
lev& of 1 tolbutamidd- ‘a&d chlorpmpamide in bermi. The’inethod meets the 
re@&ementS = of -a’routie :aim~y outG.&f ahov& A ~single~&&action~- Step tirn 
a sm& volrUne- of- s&rtun-(200 #l) iis ~oll&&d by reversed-phaSe chromatigra- 
php; .~&out-.p~o~d~a&a~o~i . : : ._ : : .: 
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EXPERIMENTAL 
: _ : .-. 

AZ?-==- ._. 

The liquid chrom&ograph used was an ALC.Model.202; ‘with Model 6000A 
pump, U6K injector and Model 440 absorbance detector (Waters Assoc., 
Milford; Mass., U.S.A.). 

Chronzafogmphic Conditions _: 

A stainless-steel column (30 cm X 4 mm I.D.) was packed with a stable 
reversed-phase stationary phase, consisting of porous silica beads (mean diam- 
eter 10 pm) coated with a chemically-bonded monolayer of octadecylsilane 
(PBondapack C-18, Waters Asso&). 1 The mobile phase was 1% acetic acid 
(adjusted to pH 5.5 with NaOH (2 IV)-acetonitrile (72:28; v/v)- The .oper- 
sting temperature was ambient and the flow-rate 2.2 ml/min with an oper- 
ating- pressure of 17.25 MPa (2500 p.s.i.). The column effluent was moni- 
tored continuously at 254 nm, with a full scale deflection of 0.1 Ai A skott 
acetonitrile wash (20 min at 1 ml/&) at the end of each. analytical day was 
included to remove strongly retained solutes: 

Reugenfs 
All chemicals were reagent grade. Tolbutamide and chlorpropamide were 

donated by Hoechst Pharmaceuticais, Willowdale, Canada. I-Isopentgl-3- 
@-tolylsulphonyl)urea~was purchased from Aldri&(Milwaukee, Wise., U.S.A.). 
Solvents are routinely. filteti. through 0.45~pm filters (MilEpore Corp., Bed- 
ford, Mass., USA.) prior to use in the liquid chromatograph. . _ 

Standards 
Tolbutamide (200 mg) and chlorpropamide (200 mg) were dissolved in 

- absolute ethanol (10 ml). 1 ml of this solution was made up to 100 ml with 
plasma, This standard (200 mg/l) was serially diluted with plasp3a to prepare 
standards containing 100, $0 and 25 mg/l respectively. These preparations 
were divided j&o l-ml aliquots and fkozen (-200). The internal standard, 
I-isopentyl-3~(p-tolylsulphonyl)urea (5 mg), was dissolved in chloroform 
(10 ml). A 5-ml volume of this solution was made up to 1 1 with chloroform 
and thLs solution served as the-extraction solvent .- 

i&&c&n 

Serum or plasma (200 ~1) is added to a 50-d glass tube fitted with a PTFK 
lined screw-cap. C%Goroforrn (10 ml) containing the internal standard is added, 
followed by sodium chloride. (ca, 1 g)- Extraction-is for 5 min (Bucbler Om- 
nishaker), followed by centrifugatio~ a$’ 590 g for-2-m&. The aqueous phaseis 
k.moved by aspiration, the chloroform .byer decanted into a disposable tube 
and taken.to drynessby warming under a stream of dry nitrogen. The residue 
& dissoh& in acetonitrile. (ca. 40 ~1). and 24 -MI is injected--into the liquid 
chromatcgraph- Th& procedure is foxowed for patient and. ~&&EC-samples. 
Sta.ndar# curves are constructed. by plotting the peak height ratios of-each 
drug to the internal standard against the drug concentration in. each tsW@rd. 
The level of drug in an unknown sample is derived from this curve. 



Fig. 1. Chromatugram of chlorpropamide (l), tolbutamide (2) and l-isopentyl-3-(p-toSyI- 
suIphonyI)urea (3). Solvent system, acetonitriI-ater (28:72, v/v). 

RESk’S AND DISCUSSION 

Acceptable and rapid separation of the sulphony+eas in this reversed- 
phase systqn is not onlf a functiok of the amount of or&n&z modifier hi the 
solvent, but also depends on the effective pEi and ionic strength of the aqueous 
compOnent. -A simple acetoni&rG-water system (28:72, v/v) with an effective 
pH of 5.5 does not resolve the soh&s [k’(chlorpropamide) = ca. 0; k’(tol- 
biatamide) = 0.8; and k’(internal standard) = I.41 (Fig. 1). Since the sulphonyl- 
ure& are we&k acids (pk,(tolbu&de) = 5.4 [13]), their capacity factors are 
increased by lowering the effective pH of this solvent 1121, and the system 
acetonitzile-1% acetic -acid (28:72, v/v) (effective pH = 2.9) resolves the three 
soIuti peaks [k’(chlorpropamide) = 3.3; k’(tolbutamide) = 4.8; and k’(inixxnd 
standard) = 8.5]_ However, the increase in overall elution time. is inappro- 
priate for a routine assay procedure. A return to pH 5.5 by titration with 
NaOH (see Experimental) produces a solvent with the same #fe&ve pH as 
the acetonitril~ater but with an t&fectiv@ ionic strength (ca.O_14) which 
is infinitely larger. In reversedip- chromatography this solven%-is weaker 
than the &etonitrile-water and unlike this.system effects excellent separation 
of the sulphonyhmzas in the minimum time. 

A chromatogram, of a plasma +dard (100 mgfl) is shown in ‘Fig_ .2- The 
chromatography is_ complet& within IO &in, with baseline separation between 
the three SOlUtes [k’(chlorpropanhide) = 0.8; k’(tclbutamide) 7 2.6; .ed k’(h- 
ternal standard) -.=. 5.01; other than unretained material no endogenous peaks 
are present. Fig. 3 shows the chrom&ogram from a p&en% on tolbutamide 
therapy .with a fQ_d plasma level of 79 f 5 (2. SD.) ‘mg/l. A@y_+s of, the _ 
sic&d&s’ ad pliisma blank showed %he r&$io~p betweq .thq ,plasma 
co+~entration _of both. drugs_ a+ the peak height _ratios of each drug &.-the 
h&r&l stanaard .to be linear between 0 and 200 mg/l_ This range encoxn- 
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Fig. 2. Chron&.ogram of a plasma extract: chlorpropa&de (l), tolbutamide (2) and l&o- 
pentyl-3+-tolylsulphonyl)urea (3). Solvent system, acctonitrile-1% acetic acid (28~72, 
v/v, adjusted to pH 5-5 as described in the text). 

Fig. 3. Chromatogrsm of a patient plasma extract: tolbutamide (1). l-isopenQ?l-3-@-to~yl- 
sulphonyl)urea (2). Solvent system, acetonitrile-1% ace_$ic acid (28:72. v/v. adjusted to 
pH 5.5 as described in the text). 

passes the therapeutic ranges for tolbutarnide (53-96 mg/l) ]14] and chlor- 
propamide (30-140 mg/l) 1141. The regression eqtitions are y = 0.004 f 
0.01 x; r = 0.9993 for tolbutamide and y = --0.04 + 0.03 SC, r E 6.9994 .for 
chlorpropemide (y = peak height ratio drug/internal standard and x = drug 
concentration). The limits of sensitivity are 6 mg/l for tolbutzknide~and 7 mgfl 
for chlorpropamide. The extraction procedure yields greater than 95% recov- 

-erg for each drug. A pool sample containing each drug (100 mg/l) was pro- 
cessed to determine the accuracy. and precision of the .method. The b&w&n 
batch variations are 5.4%, mean = 98.0 k 5.3 (1 SD.) (ti = 30) for- chlorpro- 
pamide and -6.6% mran = 102.5 f 6.4 (1 SD.) (n = 30) for tolbutamide. 
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