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SUMMARY 

For glibenclamide bioavailability studies in serum, high-performance liquid column and 
thin-layer chromatographic methods were introduced_ Both methods are specific, accurate 
and sensitive with detection limits of at least 5 ng of glibenclamide per ml of serum. Detec- 
tion is performed in the ultraviolet at wavelengths of 200 nm for liquid chromatography or 
300 nm for thin-layer chromatography. 

Serum levels determined by either method correlated well with those determined by an 
already existing radioimmunoassay. Some pharmacokinetic data were computed using a 
one-compartment open model. 

INTRODUCTION 

Glibenclamide (HB 419)’ (Fig. 1) is a highly potent antidiabetic agent. For 
pharmacokinetic purposes, especially for bioavailability studies of various 
preparations, analytical methods are required. They have to be practicable, 
specific, accurate and sensitive, allowing assaying at the low ngjml of serum 
level. 

Previously published methods employed radioimmunoassay [l-3], gas 
chromatography [4] , polarography [ 51, calorimetry [6] , fluorimetry [S, 71, 
and, more recently, high-performance liquid chromatography (HPLC) [S, 9]_ 
Polarography, calorimetry and fluorimetry were not specific. For radio- 
immunoassay cross-reactions with sulfonyhueas and their metabolites are 
encountered_ Gas chromatography required a derivatization step. Furthermore, 

*Trademarks: Daonil@ and Euglucon@ of Hoecbst AG (Frankfurt, G-F-R_) and Boehringer 
Mannheim GmbH (G-F-R_), respectively_ 
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Fig_ l_ Structure of glibenclamide_ 

the sensitivity bf HPLC was not sufficient to follow a single oral treatment with 
a 2.5-mg tablet (cf_ Fig_ 3.0)_ 

We therefore developed highly sensitive assays based on HPLC and thin-layer 
chromatography (TLC). 

Fi3YSICOCHEMICAL FROFEItTIES OF GLIBENCLAMIDE 

Knowledge of the physicochemical properties of a compound is essential for 
obtaining optimal conditions for its extraction from serum and for choosing 
the most suitable conditions of measurement. The UV spectrum, solubility and 
partition of glibenclamide in ether/buffer have been published by Hajdti et al. 
[S 3 _ Furthermore, we studied partition in octanol/Britton-Robinson buffer in 
the pH range 5-12. From these data, partition coefficients for the free acid 
and for the salt of ca. 2300 and 5.0 + 0.3, respectively, were calculated (Fig. 2). 
The pK= = 6.15 was determined using an extrapolation procedure [lo] (Fig. 3) 
following tritrations in various methanolic solutions_ This value equals the 
pK, = 6.4 f O-2 resulting from the partition study_ 
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Fig_ 2_ Partition coefficient (octanollwater) of glibenclamide. 

Fig_ 3_ Determination of pK, following titration in methanolic solutions and extrapolation 
of pKa (c) to pK, k aqueous solution_ 
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Fio 5. Determination of glibenclamide (HB 119) in serum by HPLC, 10 and 100 ng/mt 

se&m, comgared with a serum blank. 

TLC analysis 
Reagents. The reagents used were buffer pH 4.62 (No. 36050, Riedel-de 

Ha&, SeeSze-Hannover, G_F_R.), diethyl ether AR, chloroform AR freshly dis- 
tilled, methanol AR_ The solvent system was chloroformmethanol-concen- 
trated ammonia (15:3:0.2)_ 
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For HPLC and TLC the compound was admixed independently to 
serum in, respectively, seven and eight concentrations covering the 
2-500 ng/mL serum_ Each sample was split into six portions, so that six 
series were formed. Each series was then analyzed in turn so that a total 
independent analytical results were available for each concentration. 

blank 
range 
equal 
of six 

Quality criteria 
In correspondence with the recommendations of IUPAC [ll] and IFCC 

[12], quality criteria of an analytical method are precision, accuracy, sensitivi- 
ty and specificity. The corresponding parameters are derived from the analytical 
resu1t.s given in Table I_ 

TABLE I 

GJJBENCLAMIDE DETERMINATION BY HPLC AND TLC, RECOVERY AND ASSAY 
PRECISION 

R = 6 determinations_ 

Added 

(nghl) 

Found( ng/ml) 

HPLC TLC 

500 501 i 21 498 * 13 
250 247 f 13 - 

200 - 199 + 5.2 
100 98 +- 9.2 lOOk 3.3 

50 49? 4.0 51 f 2.5 
25 23 z 2.3 - 

20 - 24 t 2.3 
10 iI* l-1 10% l-8 

x - 6 t 3.1 4 2 + 2 1.0 . 
1.6 

Blank 0 0 

Precision* 2 (3.9% 5 2.5 2 2 1.3 
Accuracy*” 

ng/ml) (2.3% ng/ml) 
-0.7 + 1.7 ng[ml +0_1 * 1.8 nglml 

l Seetextunder Precision_ 
‘*See text under _4ccuracy_ 

Precision. The standard deviations (SD.) of the results obtained from each 
sample were considered to be a measure of precision. Experience has shown 
that precision decreases with decreasing concentration. Considering this effect, 
we expressed the standard deviation of the method as a function of concentra- 
tion: glibenclamide by HPLC, SD_ = 2.5 ng/ml +3_9% of concentration in 
ng/ml; glihenclamide by TLC, SD_ = l-3 ng/ml +2_3% of concentration in 

ng/ml- 
ACCUMCQ. Accuracy was depicted by the deviation (bias) at the mean value 

of the results from the theoretical value_ In the case of gIibenclamide, average 
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Fig. 9. Paraliel analyses of 27 human serum samples by radioimmunoassay (RIA) and 
HPTLC. HPTLC: C = 36 ng/ml, S-D_ = 3-7 ng/ml 2= 10% of C. RIA: C = 37 ngjml, S-D. = 
3.7 r&ml = 10% of i?. CHmLC = (0.96 = 0.02) - CRI-4 + (-0.6 f 0.9) ng/ml. CR= = (1.02 
= O-02) _ CHmLC + (0.6 = 1.0) ng/m!. 

Pharmacokinefics 
Glibenckumide was administered orally in doses of 2.5 mg to three healthy 

male volunteers (volunteer I, age 32 years, height l-84 m, weight 89 kg; II, age 
36 years, height 1.92 m, weight 69 kg; III, age 50 years, height 1.92 m, weight 
80 kg)‘. Serum levels were determined and the pharmacokinetic profiles were 
calculated based on the Bateman function. This is demonstrated by the serum 
kinetics obtained from the three volunteers in Fig_ 10. 

After a lag time of l-8 f O-7 h , glibenclamide was absorbed with a half-life 
of 0.6 i 0.2 h. Maximum serum levels of 123 i 9 ng/ml serum were observed 
3.2 ir O-9 h post administration_ The drug was eliminated with a half-Me of 
l-6 + 0.3 h_ 
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Fig_ lo_ Serum pharmacokinetics after oral application of 2.5 mg glibenclamide (HB 419) to 
volunteers I (o), II (*) and III (o)_ 

*These studies were performed by Drs. W_ Rupp and M.J. Badian, Hoechst AG. 
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Both analytical methods, HPLC and TLC, were shown to be practicable and 
sensitive enough for routine determinations of glibenclamide in human serum. 
Therefore either of these methods may be employed ‘whenever the use of the 
radioimmunoassay is not possible_ Performance differences between both 
assays presented here are marginal. 

Because of its flexibility, TLC should be preferred when small numbers of 
samples are to be analyzed. For larger series we prefer HPLC for which 
automated equipment has become more easily available. Since, meanwhile, 
TLC scanning also may be automated [14], the choice of the “appropriate” 
method should be based in any instance on a laboratory’s equipment as well as 
experience- 
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