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ABSTRACT  6 

A comparative evaluation of the quality control parameters and hypoglyceamic drug 7 

performance check of some brands of glibenclamide tablets was studied. The 8 

physicochemical parameters of the brands were evaluated through uniformity of 9 

weight, friability and hardness tests along with disintegration and dissolution profile in 10 

phosphate buffer (pH 8). The hypoglyceamic drug performance of the brands was 11 

evaluated by twice daily oral dosing of 5mg glibenclamide tablet under controlled 12 

evening meal and fasting blood sugar (FBS) determinations. The statistical 13 

inferences about the groups’ mean fasting blood sugar (MFBS) were compared with 14 

a postulated/expected population FBS of 5mmol/L and the hypothesis that there is 15 

no difference in the population from which the FBS obtained for each group 16 

treatment were drawn was tested. The brands complied with the USP specifications 17 

for tablet hardness, weight uniformity, and friability and disintegration tests. There 18 

was no significant difference in the chemical content among the brands at CI=95%. 19 

The assay gave a chemical content of  92.4%<x<102.5%.The dissolution profiles in  20 

phosphate buffer revealed satisfactory C45 and T70 of ≤ 70% and  45 min 21 

respectively. The MFBS of each brand laid beyond 2xSE of the overall mean and 22 

postulated population MFBS. The method above can be applied as a performance 23 

check for different brands of oral hypoglyceamic dugs emanating from the possible 24 

differences in the production protocols.    25 
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1. INTRODUCTION  31 

Glibenclamide is an oral hypoglycemic agent of the sulphonyl urea group indicated 32 

for non-insulin dependent diabetes mellitus (NIDDM) [1]. The uses of drugs based on 33 

their generic names encourage free choice of drug among the available brands. 34 

Competitive pricing should therefore be matched with comparative drug performance 35 

and clinical efficacy. For effective cost reduction to enable affordability, 36 

manufacturers may choose active ingredients and recipients that lead to fair 37 

manufacturing cost which translates to the market cost [2]. The polymorphic form of 38 

drugs employed in the production of glibenclamide may characterize their 39 

bioavailability profile [3]. Two forms of glibenclamide are available commercially, 40 

namely, the glassy form or amorphous and the crystalline [4]. 41 

In synthetic chemistry, glibenclamide that exists in the crystalline form is convertible 42 

to the glassy form by quench–cooling of the melt and cryogenic milling [4, 5]. The 43 

solid state properties of the amorphous samples, X–ray powder diffraction (XRD), 44 

Infra-red spectroscopy (FTIR), ultra-performance liquid chromatography (UPLC) and 45 

broad-band dielectric spectroscopy (BDS) have been exploited to distinguish the two 46 

forms based on their physiochemical profiles [4-6]. 47 

In quality control studies, it has been revealed that some drugs pass the quality 48 

control tests but show biological inequivalency [7]. This has been found to be due 49 

largely to the issues of polymorphism and choice of the crystalline form of drug used 50 
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as the raw material. Since different lattice energies (and entropies) associated with 51 

different polymorphs give differences in physical properties such as solubility and 52 

dissolution rates, the variations may have impact on the absorption of drug from the 53 

dosage form [8-10]. The most critical issue related to drug substance polymorphism 54 

is equilibrium solubility which is the concentration of drug dissolved when there is 55 

equilibrium between the solid drug substance and solution. Drug dissolution testing 56 

is therefore appropriate for drug product evaluation [11]. 57 

This study was aimed at evaluating the quality control parameters of the six brands 58 

of glibenclamide sold in the market and to assess the biopharmaceutical indices of 59 

the drugs. 60 

2. EXPERIMENTALS 61 

Materials and Chemicals  62 

HPLC system with UV detector, DoubleeGee glucometer (Doublee-Gee, China); 63 

acetonitrile (HPLC grade), monobasic potassium phosphate, sodium hydroxide and 64 

hydrochloric acid and methanol were all analytical grade and obtained from Merck 65 

(Germany). Drug samples GL1, GL2, GL3, GL4, GL5 and GL6 were glibenclamide 66 

5mg tablets procured from registered pharmaceutical outfits in Nigeria. 67 

Glibenclamide powder was supplied as a gift sample from Sprem Chemicals and 68 

research centre, China and employed as reference powder. 69 

2.1 Methods 70 

Buffer preparation 71 

Monobasic potassium phosphate buffer of pH 8.0 was prepared according to 72 

established protocols [12]. 73 

Standard Solution 74 
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An accurately weighed amount of pure glibenclamide powder equivalent to 50mg 75 

was dissolved in 0.2M sodium hydroxide in a 50ml volumetric flask to form a 76 

concentration of 1mg/ml. A series of solutions of glibenclamide of 0.5–20mg/L were 77 

prepared from stock solution by diluting accurate volumes of the stock solution in 78 

phosphate buffer (pH, 8.0). A calibration curve was prepared using the dilutions. 79 

Calibration Graph 80 

Linear calibration graphs for the determination of glibenclamide (0.5 – 20mg/L) was 81 

plotted and the linear–regression analysis expressed in Fig. 2. 82 

Linearity 83 

The calibration curve was analyzed for linearity using the least square regression 84 

method with triplicate determinations for each concentration. 85 

Sample preparation 86 

An accurately weighed amount of tablet powder of the six samples equivalent to 87 

12.5mg were individually transferred to a 50ml volumetric flask and 20ml of 88 

acetonitrile was added and sonicated for 5min.  A 5.0ml aliquot of the resulting 89 

solution was mixed with the mobile phase to a volume of 1L. 90 

Drug quality control Parameters  91 

Disintegration Test 92 

The tablet disintegration was determined at 37oC using a Veego model VTDH3 93 

disintegration testing apparatus (Rutartek, India). 94 

Weight Uniformity  95 

Tablets of each brand were weighed individual using a digital analytical balance 96 

(Adventure Ohaus) and the mean calculated. The percentage deviation of the 97 

individual tablets from the mean was determined. 98 

Tablet hardness Test 99 
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The crushing strength of the tablets was determined using a Monsanto tablet 100 

hardness tester at 25 per/min.  101 

Assay/Chemical Content  102 

Twenty tablets of each six of the brands were weighed separately and crushed in a 103 

mortar.The powdered drug product of glibenclamide were weghed and an amount 104 

equivalent to 5mg was weighed in triplicate into conical flasks and dissolved in 105 

methanol to produce 50µg/ml of glibenclamide. The sample was injected into the 106 

chromatographic system and analyzed at 229.5nm, 107 

Dissolution test 108 

Dissolution test was performed using an Erweka DT-6 dissolution tester according to 109 

dissolution tests protocols. The dissolution medium was 900ml comprising of 110 

monobasic potassium phosphate buffer at 37±0.5 o C and the speed of rotation 100 111 

rpm. At time 5, 15, 30, 45, 60 and 90 min, 5ml aliquot samples were withdrawn and 112 

replaced with equal amounts of fresh medium to maintain a constant volume. The 113 

withdrawn samples were analyzed using the HPLC system. .  The T70 (average time 114 

for 70% of the active drug to be released and C45 (concentration at 45 minutes) were 115 

determined. 116 

Hypoglyceamic Performance Evaluation 117 

Thirty six volunteers, oral hypoglyceamic users from hospitals in the neighborhood 118 

were selected for the study after obtaining their informed consent and administrative 119 

approval of the community pharmacy management where the study was undertaken. 120 

The inclusion criteria were patents within the age 30 and 60 years, oral 121 

hypoglyceamic users (Type 2 diabetics) and body weight not less than 50kg. Type 1 122 

diabetics were excluded. The fasting blood sugar (FBS) was taken at 7am on the 123 

first day of study and referred to as study entry point (SEP) value. Six volunteers 124 
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were given a particular brand of glibenclamide as a twice daily dosing for 6 days and 125 

the change in fasting blood sugar (SEP - FBS ) values per volunteer every day 126 

recorded.  127 

2.2 Statistical Analysis 128 

Statistical significant differences in the values of the change in blood sugar levels for 129 

each brand of drug were assessed and analysed using one sample hypothesis and 130 

one tailed at α=0.05. The difference between the six brands was evaluated using a 131 

two sample hypotheses to test for differences in the reductions of fasting blood sugar 132 

levels achieved by the various brands. Other parameters were statistically analyzed 133 

using SPSS ver. 17 for significant differences at P<0.05 [13] 134 

3. RESULT 135 

The randomly selected brands of glibenclamide were all within the shelf life and 136 

authorized for sale in the country. The brands were also available in the leading drug 137 

retail outlets in the study area. There was no preference for one than the other with 138 

respect to buyers or prescribers. The volunteers were aged 34.5 ± 2.6 years and 139 

body weight 59.4 ±5.8 kg` with no other known metabolic disease. 140 

Table 1: The details of the drugs used in the study 141 

Name Code Manufact 

Urer 

Manufacturing/Expiry 

date 

Nafdac 

Reg. 

number 

B. No. 

Daonil GL1 May and 

Baker 

08 – 2011/08-2014 04-0744 T028 

Glanil GL2 Nig German 

chemical 

03 – 2011/03-2014 04-2450 W228 

Solimide GL3 Solidum 03 – 2009/02-2012 04-8751 9C-27 
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Pharm 

Gliben J GL4 Juhel 05 – 11/04-2014 04-5735 0019 

Clamide GL5 Hovid 06 – 11/06-2014 04-4015 BB06596 

Diabeta  GL6 Greenlife  11 – 10/10-2013 04-3856 DB-02 

 142 

 143 

Fig. 1: Calibration curve and regression equation of pure glibenclamide 144 

powder 145 

 146 

Table 2: The physicochemical analysis of the brands of glibenclamide in the 147 

study. 148 

Drugs Tablet 

Hardness 

Weight 

Uniformity 

MDM% 

Chemical 

content 

(%w/w) 

Disinte-

gration 

time 

(min) 

Friability 

(%) 

Dissolution 

profile(SIF)  
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  GL1 3.5±0.3 3.2 98.5±0.2 4.5±0.2 0.03 38 80 

GL2 4.4±0.5 1.5 99.4±0.2 4.0±0.2 0.04 36 78 

GL3 3.9±0.2 2.4 101.3±0.5 3.0±0.1 0.03 30 83 

GL4 4.8±0.8 4.5 105.5±0.6 5.0±0.2 0.02 17 85 

GL5 4.8±0.2 2.8 92.4±0.2 4.0±0.2 0 17 83 

GL6 4.0±0.4 3.1 99.6±0.5 4.2±0.1 0.01 30 82 

  

Key: MDM- Maximum deviation from the mean  149 

Table 3: The statistical analysis of the hypoglyceamic drug effect of the drug 150 

products.  151 

Brands Number 

of 

sample 

MFBS 

(Mmol/L) 

MSEP 

(Mmol/L) 

                 Statistical           Analysis 

Tcalc. 

 

Tcritical 

ɑ=0.05 

Tcritical 

ɑ=0.01 

Remark 

GL1 105 6.2 7.9 1.65 0.64 1.62  

GL2 111 5.7 8.9 1.97 0.12 1.34  

GL3 106 4.8 7.8 3.41 0.12 1.19  

GL4 94 5.2 10.3 1.19 0.71 1.14  

GL5 101 4.5 9.6 1.94 0.98 1.59  

GL6 89 6.7 8.9 1.49 1..43 1.97  

Key: MFBS- Mean fasting blood sugar; MSEP- Mean Study Entry Point (mmol/L) 152 

 153 

 154 
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  155 

Fig 2: Dissolution profile of the six brands of glibenclamide drug products in 156 

dissolution medium (pH 8) 157 

4. DISCUSSION 158 

The drug glibenclamide has been advocated for effective control of blood sugar in 159 

Type 2 diabetes. Some physicians present the notion that twice daily dosing of 160 

glibenclamide together with controlled evening meal adequately regulates FBS. 161 

Upon the increasing number of generic products of the drug, there was the need to 162 

assess the quality and performance of some of the products. The brands employed 163 

were all registered products (Table 1) in the country and they all complied with the 164 

quality control parameters investigated. The widespread peddling of substandard 165 

drugs makes the investigation of the quality control parameters expedient. 166 

Performances of drugs have been demonstrated to be closely associated with the 167 

quality indices of drugs [14].  Glibenclamide is a BCS class 2 drug with low aqueous 168 

solubility. Manufacturing protocols from different producers are expected to 169 
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circumvent this problem and these may be responsible for the variations in the 170 

dissolution characteristics. The dissolution outcome however did not show marked 171 

variations as to suggest an indictment on the performance of the various brands. 172 

Buffer of pH 8 was used to assess the dissolution characteristics of the brand as this 173 

gives the optimum dissolution properties with respect to the acidic nature of the drug 174 

and the pH nature of the intestine where maximum absorption is expected. Since 175 

drug dissolution affects the bioavailability of the brands the outcome of the 176 

dissolution assessment will predict the in-vitro performance.  The volunteers willingly 177 

accepted their allotted medications and complied with the routine of reporting for 178 

FBS checks to the extent of over 90% responsiveness.  This was owed to the fact 179 

that the enlightenment on the need to achieve a stable FBS was well understood by 180 

the volunteers. The expected FBS projected for the group was 5.0. This value was 181 

designed as a FBS ideal for effective drug performance. One sample hypothesis and 182 

two tail statistical analyses for the observed MFBS in each group with data collection 183 

over 21 days determination was analysed to assess if there was difference in the 184 

MFBS of the groups compared with the targeted FBS. There was no significant 185 

difference in the MFBS of the individual group with the projected FBS at P<0.05 and 186 

0.01. The drugs therefore at the dosing and the feeding condition will not produce a 187 

blood pressure of about 5mmol/L [15, 16]. There was however a significant reduction 188 

in MFBS when paired T-test was used to test the MSEP and the group MFBS 189 

looking at the values of fasting blood sugar for the six brands.  190 

5. CONCLUSION 191 

The study revealed that the various brands of glibenclamide marketed in the country 192 

from different sources have comparable quality characteristics. The expected MFBS 193 

akin to convenient fasting blood sugar reduction was however not met by any of the 194 
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brands which is an indication that a supportive therapy may be needed to achieve 195 

this projected value. Failure to meet the projected value may also not be drug or 196 

drug production factor. 197 

References 198 

1. Wojnarowska Z, Grzybowska K, Adrjanowilz K, Kaminski K, Paluch M, 199 

Hawelek L, Nrzalic R and Dulsi M. Study of the Amorpous Glibenclamide 200 

drugs. Analysis of the Molecular Dynamics of Quenched and cryomilled 201 

material. Mol. Pharmaceutics, 2010, 7 (5) 1692 – 1701. 202 

2. Oyetunde OO, Tayo F, Akinleye MO, Aina BA. In Vitro Equivalence study of 203 

Generic Metformin Hydrochloride Tablets and Propanolol Hydrochloride 204 

Tablets under Biowaiver Conditions in Lagos State, Nigeria. Diss Technol. 205 

2012; 206 

3. Jaiswal SB and Brahmankar DM. Biopharmaceutics and Pharmacokinetics. A 207 

treatise; 1999; 25:165. 208 

4. Tashtoush BM, Al-Qashi ZS, Najib NM. In-vitro and in-vivo evaluation of 209 

glibenclamide in solid dispersion systems. Drug Dev Ind Pharm. 2004; 30: 210 

601-607. 211 

5.  Ahuja N, Katare OP, Singh B. Studies on dissolution enhancement and 212 

mathematical modeling of drug release of poorly water-soluble carriers. Eu J 213 

Pharm Biopharm. 2007;65: 26-38. 214 

6. Shargel L. Drug Product Performance and Interchangeability of Multisource 215 

drug Substances and Drug products. Pharm Forum. 2009;35 (3): 744-749. 216 

7. Cook JA, Bockbrader HN. An Industrial Implementation of the 217 

Biopharmaceutics Classification System. Diss Technol. 2002; 9 (2):6-8. 218 

UNDER PEER REVIEW



8.  Gines M, Arias MJ, Moyanos RJ and Sanchez-Soto PJ. Thermal investigation 219 

of crystallization of poly(ethylene glycol)s in solid dispersions containing 220 

oxazepam. Int J Pharm. 1996; 143:247-253. 221 

9.  Leuner C and .Dressman J. Improving drug solubility for oral delivery using 222 

solid dispersions. Eur J Pharm Biopharm; 2000; 50:47-60. 223 

10. Sanghavi VM, Venkatesh H and Tandel V. Solubilization of glibenclamide with 224 

S- cyclodextrin and its derivative. Drug Dev Ind Pharm.1994;20:1275-1283. 225 

11.  Varma MM, Singh J. In vitro and in vivo evaluation of fast release solid 226 

dispersions of glibenclamide. Ind Drug. 1992; 29:608-11. 227 

12.  Mohd AB, Swathimutyam P, Rao AP, Shastri N and Diwan PV. Development 228 

and validation of glibenclamide in nanoemulsion formulation by using RP-229 

HPLC. J Pharm and Biomed Sc. 2011; 08(08):1-5 230 

13.  Swinscow TDV. Statistics at square one.British Med J. 1983; 231 

14.  Cook MN, Gjirman CJ, Stein PP, Alexander CM and  Hielman RR. Diabetes 232 

Care, 2WS, 28, 995. 233 

15. International textbook on diabetes mellitus. England: John Wiley and Sons: 234 

1992. 235 

16.  Rao J, Shi YQ, Li ZR , Jin SH. Development of a RP-HPLC method for 236 

screening potentially counterfeit anti-diabetic drugs. J Chromatogr. B. 237 

Analytical Technologies in the Biomedical and Life Sciences. 2007; 853(1-238 

2):254-9. 239 

UNDER PEER REVIEW


