
 

 

  
Abstract—The aim of present work was to optimize the effect of 

Ethyl Cellulose (EC) and Polyvinyl Pyrrolidone (PVP) concentration 
in extended release solid dispersion of Glibenclamide using 
combination of hydrophilic and hydrophobic polymers such as 
Polyvinyl Pyrrolidone and Ethyl cellulose. The advantage of solid 
dispersion technique provides a unique approach to particle size 
reduction and increased rates of dissolution. The compatibility 
studies of the drug and polymers were studied by TLC and results 
suggested no interaction between drug and polymers. Solid 
dispersions of Glibenclamide were prepared by common solvent 
evaporation method using Polyvinyl Pyrrolidone and Ethyl cellulose. 
The results indicated that homogeneous or heterogeneous conditions 
during the preparation methods employed governed the internal 
structures of the polymer matrices while retaining the drug in an 
amorphous form. F2 formulation prepared by solid dispersion 
method, displayed extended drug release followed by Higuchi matrix 
model indicating diffusion release of GLB from polymer matrices.  
 

Keywords—Ethyl Cellulose, Glibenclamide, Polyvinyl 
Pyrrolidone, Solid Dispersion. 

I. INTRODUCTION 
OW a days as very few drugs are coming out of research 
and development and already existing drugs are suffering 

the problem of resistance due to their irrational use and some 
limitations of conventional dosage forms, as these have to be 
administered several times a day as to maintain a 
therapeutically effective plasma level of drug, which is a 
major drawback in terms of patient compliance. Hence, 
change in the operation is a suitable and optimized way to 
make the some drug more effective by slight alteration in the 
drug delivery system. To overcome such problems greater 
attention has been focused on extended release drug delivery 
system [3]. Conventional dosage form a as to be administered 
several times to produce therapeutic efficacy, which yields 
fluctuations in plasma level. Repetitive dosing of drug causes 
poor compliance among the patients [12], [19].  

Extended release formulations can be utilized to avoid 
repetitive dosing of drugs in a day. Diabetes is one of the 
major causes of death and disability in the world [2]. The 
latest, WHO estimate for the number of people with diabetes 
worldwide, in 2000, is 171 million, which is likely to be at 
least 366 million by 2030. The focus of medical community is 
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on the prevention and treatment of the disease, as is evident 
from the rising number of research papers every year on the 
subject. The term solid dispersions was initially used by 
Sekiguchi and Obi and applied to systems in which the drugs 
are homogeneously dispersed within a carrier [26]. The 
methodology to make solid dispersions includes co-fusion, co-
dissolution in a proper solvent [1], [7]. Solid dispersions have 
attracted considerable interest as an efficient means of 
improving the dissolution rate and hence the bioavailability of 
a range of poorly water-soluble drugs. Solid dispersions of 
poorly water-soluble drugs with water-soluble carriers have 
been reduced the incidence of these problems and enhanced 
dissolution [28]. Solid dispersion techniques are widely 
applied to increase the apparent solubility or enhance the oral 
bioavailability of poorly water-soluble compounds [8], [20]. 
However, despite many papers, which suggested that the 
release mechanisms of drugs from a variety of solid 
dispersions depend on the physical properties of carriers as 
well as drug substances, preparation methods and so on, basic 
principles of their dissolution mechanism have not been 
understand sufficiently [9], [23], [25].  

Glibenclamide is an oral hypoglycemic agent, which is a 
drug for the treatment of patients with Non-Insulin Dependent 
Diabetes Mellitus (NIDDM) Type-2 [6]. Glibenclamide 
inhibits ATP sensitive potassium channels in pancreatic beta 
cells. This inhibition causes cell membrane depolarization, 
which causes voltage-dependent calcium channels to open, 
which causes an increase in intracellular calcium in the beta 
cell, which stimulates insulin release. Glibenclamide is a weak 
acid (pKa = 5.3) [27] practically insoluble in water and acidic 
solutions but highly permeable (class 2) according to the 
Biopharmaceutical classification System [4], [14], [15]. 

II. MATERIALS AND METHODS 

A. Materials 
GLB (Glibenclamide) was a generous gift from Akums 

Pharma, Haridwar, India. PVP (Polyvinyl Pyrrolidone), EC 
(Ethyl Cellulose) [22], [24], and all other chemicals and 
solvents were of analytical grade. 

B. Methods 

1. Preparation of PM and SDs 
Physical mixture and solid dispersions of GLB in PVP and 

EC containing different weight ratio (Table I) were prepared 
by following methods: 
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Physical Mixture: 
Physical mixtures were prepared by mixing the powered 

drug and polymers in a mortar. Glibenclamide and two 
different polymers in different drug to polymer ratios were 
accurately weighed mixed for 15 minutes than sifted through 
sieve no. #60 and kept in desiccators under vacuum until use 
[7], [29]. 

Solvent Evaporation Method:  
Solid dispersion consisting of GLB, EC and PVP was 

prepared as follows. According to the solvent method, 
different amounts of Glibenclamide and carriers were 
accurately weighed and separately dissolved in a solvent 
ethanol and the solutions were mixed with constant stirring. 
Solvent was removed under vacuum at 40o C using a rotary 
evaporator. The solid dispersions were obtained were ground 
in a mortar [20].  

 
TABLE I 

COMPOSITION OF FORMULATIONS FOR EC CONCENTRATION OPTIMIZATION 
Formulation Drug (mg) EC (mg) PVP (mg) 

F1 100 150 500 
F2 100 100 300 
F3 100 50 100 
F4 100 150 100 
F5 100 50 300 
F6 100 150 500 
F7 100 100 500 
F8 100 100 100 
F9 100 50 300 

C.UV Spectrophotometer Study 
The standard stock solution was prepared by dissolving 

10mg of drug in 10ml of methanolic HCl (pH 1.2) and was 
appropriately diluted with solvent to get a concentration of 
100μg/ml and was kept as the stock solution. The standard 
solution of GLB (10 ppm or 10 mcg /ml) was scanned in the 
wavelength region of 200-400 nm and λmax was recorded [16].  

D. Drug- Excipient Compatibility Study 
Compatibility studies were employed to characterize the 

possible interactions between the drug and the carriers in the 
solid state using TLC. For this study, Ethyl cellulose and PVP 
were selected as excipients. GLB, EC and PVP were taken in 
ratio similar to that to be taken in formulation. These mixtures 
were prepared, placed in vials, sealed and kept at 400C ±2 and 
75% ± 5% humidity for one month in a stability chamber. At 
the end of one month the drug and mixtures were examined 
for their chemical interaction. Chemical interactions were 
analyzed by TLC [17], [21].  

E. Thin Layer Chromatographic Studied 
Preparation of silica plate was carried out with the 2% 

slurry of silica gel GF254. Prepared silica plates were air dried 
and then activated at 60°C for 1h in oven. 10mg of substance 
being examined was dissolved in 5ml of (0.2%w/v). 5μl of 
Glibenclamide solution was applied on plate by capillary tube 
and plate was developed in TLC chamber pre saturated with 
solvent system. When solvent traveled 3/4th distance of plate, 

it was removed from the chamber. The plates were allowed to 
dry in the air and placed in the chamber containing iodine 
vapors.  

Solvent system: Methanol: Acetic acid: Cyclohexane: 
Methylene chloride 

(5:5:45:45 V/V/V/V) 
 

Visualizing agent: Ultraviolet light chamber 
The RF value was calculated for the drug, carriers and 

physical mixtures using the following formula: The results are 
shown in Table II. 
 

RF  
Distance traveled by solute 
Distance traveled by solvent

 

F. Preparation of Standard Calibration Curve  
The calibration curve of GLB was prepared in gastric 

simulated HCl buffer fluid without enzyme (pH 1.2), 
phosphate buffer (7.4 pH) and borate buffer pH 9.5. The stock 
solution was prepared by accurately weighing 10mg of GLB 
and dissolving in 100 ml of respective buffer to get a stock 
solution of 100μg/ml. From each of the stock solution 1.0ml, 
2.0ml, 3.0ml, 4.0ml, 5.0ml, and 6.0ml solution were 
withdrawn into a 10 ml of volumetric flask and the volume 
was made with respective buffer to prepare 10-60 μg/ml 
solution and prepared concentrations were analyzed 
spectrophotometrically [11].  

G. Quantitative Solubility Estimation of GLB  
Solubility of GLB was performed by placing an excess 

amount in 25ml conical flask with 10ml of each of the 
following different solvents: gastric simulated HCl buffer fluid 
without enzyme (pH 1.2), phosphate buffer (pH 6.8 & 7.4 pH) 
and borate buffer (pH 9.5). The samples were subsequently 
allowed to equilibrate at 37°C±1°C in mechanical shaker for 
24 hours. Samples were filtrate and the filtered was analyzed 
for GLB by UV spectrophotometry [23], [27].  

H. Drug content 
Physical mixtures and Solid dispersions each equivalent to 

5mg of GLB were accurately weighed separately and 
dissolved in minimum amount of selecting a solvent 
dimethylsulfoxide (DMSO) in which polymers were insoluble 
but drug was soluble. The resulted mixtures were diluted with 
100ml of gastric simulated HCl buffer fluid without enzyme 
(pH 1.2) and phosphate buffer (pH 7.4) in 100ml of 
volumetric flasks separately and after this the solutions were 
filtered and 2ml of each sample was further diluted with 
gastric simulated HCl buffer fluid without enzyme (pH 1.2) 
and phosphate buffer (pH 7.4) up to 10ml and assayed 
spectrophotometrically for Glibenclamide at 300.0nm using 
calibration curve based on standard solutions in phosphate 
buffer (pH 7.4). Results were expressed both as the drug 
content (mg incorporated drug) and percent incorporation 
(actual amount of drug in solid in drug in solid dispersion Vs 
initially added amount). The studies were conducted in 
triplicate [18].  
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IV. CONCLUSION 
The results revealed that the preparation conditions 

governed the internal structure and dissolution mechanism by 
solid dispersions. EC as a hydrophobic carrier polymer was 
capable of sustaining the drug release rate at all weight ratio 
employed, but was insufficient alone to give complete drug 
release. When hydrophilic PVP was combined along with EC 
in 1:3 ratios, the drug release profiles were modified towards 
more gradual and complete release of GLB from combined 
polymer matrix. F2 was successfully incorporated to formulate 
directly to prepare extended drug release profile. The studies 
provided better forecasting and understanding of particulate 
systems to be incorporated to develop delivery systems.  
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