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ABSTRACT 

Gliclazide is a second-generation hypoglycaemic sulfonylurea that is useful in the 
treatment of Type 2 diabetes mellitus. It shows low aqueous solubility and 
dissolution rate and often shows low and irregular bioavailability after oral 
administration. This paper describes an approach to improve the Solubility of 
gliclazide by using solid dispersions (SDs) in polyethylene glycol 4000 (PEG 4000). 
Solid dispersions were prepared by a solvent-melting method and Solubility 
determinations were performed in triplicate according to the method of Higuchi 
and Connors. The solubility of gliclazide is 0.86 mg/ml in water but after the 
addition of different concentration of PEG 4000, the solubility of gliclazide is 
increased maximum 3.07 mg/ml at 20%w/v of PEG 4000, was observed. The 
main conclusion of this article is that the solubility of gliclazide can be enhanced 
in Solid Dispersion with PEG 4000. The solubilization effect of PEG 4000, 
reduction of particle aggregation of the drug, absence of crystallinity, increased 
wettability and dispersibility, and alteration of surface properties of the drug 
particles may be responsible for the enhanced solubility of gliclazide from its 
Solid Dispersion. 

 

INTRODUCTION: Gliclazide is a second-generation 
hypoglycaemic sulfonylurea that is useful in the 
treatment of Type 2 diabetes mellitus 1. Gliclazide 
shows a low incidence of hypoglycaemia; a low rate of 
secondary failure inhibits platelet aggregation, good 
tolerability and increases fibrinolysis 2, 3. It shows low 
aqueous solubility and dissolution rate and often 
shows low and irregular bioavailability after oral 
administration. Thus gliclazide appears to be a drug of 
choice in long-term sulfonylurea therapy for the 
control of Type 2 diabetes mellitus 4. Solubility of 
Gliclazide in water is very poor, thus affected oral 
bioavailability of drug. One of the most challenging 
aspects of formulation development is the 
enhancement of oral bioavailability of poorly water-
soluble gliclazide drug. The solid dispersion of poorly 

 

 water-soluble drugs in water-soluble polymers 
enhances drug solubility and its bioavailability 5. 

The preparation and characterization of complexes of 
gliclazide with β-cyclodextrin 6-8, complexation of 
gliclazide with β-cyclodextrinhydroxypropyl methyl 
cellulose, which enhanced its hypoglycemic activity 9, 
accelerated absorption of gliclazide using PEG 400 10, 
Solid dispersions of gliclazide in PEG 6000 have been 
developed to increase drug dissolution rate 11, 
Enhancement of the solubility of gliclazide using 
polyvinylpyrrolidone K90 12 have been reported. The 
molecular weight of the polymer may play a role in the 
performance of a solid dispersion. The rationale of the 
present study was to investigate the use of lower 
molecular weight PEG 4000 for the preparation of solid 
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dispersions with the objectives of improving solubility 
and its bioavailability of gliclazide. 

MATERIALS AND METHODS: 

Materials: A gift sample of Gliclazide was received 
from Bal Pharma Ltd. (Mumbai, India). PEG 4000 was 
received from Central Drug House (P) Ltd. (New Delhi, 
India). Double-distilled water was used throughout the 
study, and all other chemicals were of analytical grade. 

Preparation of Solid Dispersions: The solid dispersions 
were prepared by a solvent-melting method using 
different concentrations (0-20%w/v) of PEG 4000. In 
the solvent-melting method, the required amount of 
PEG 4000 was melted in a glass container on a heating 
mental maintained at a temperature of about 50– 
60°C. The required amount of gliclazide (1%w/v) 
solution in chloroform was prepared and added to the 
molten PEG 4000 and mixed thoroughly with a glass 
rod for 15 min. The glass container was placed in deep 
freezer at -70oC for 1 day; the mixture cooled rapidly 
and solidified. The solidified mixture was then 
powdered in a mortar, sieved through an 85-mesh 
screen, and stored in a screw-cap vial at room 
temperature until use. 

Solubility determinations of Gliclazide: Solubility 
determinations were performed in triplicate according 
to the method of Higuchi and Connors 13. An excess 
amount of gliclazide and solid dispersion of different 
concentration of PEG 4000 was placed in a separate 
glass beaker, which contain 10 mL of an aqueous 
solution, until saturation. The samples were shaken at 
37 ± 0.5 °C for 24 h in a shaking incubator (Lab tech, 
Daihan Labtech Co., Ltd.) at 100 rpm. After 24 h, the 
samples were filtered through a filter paper. The 
filtrate was suitably diluted and analyzed 
spectrophotometrically at 227 nm using a UV-vis 
spectrophotometer (Shimadzu UV-1700, Pharm Spec). 

RESULTS: 

Solubility Studies: The solubility behaviour of gliclazide 
from solid dispersion, which have 0-20% (w/v) PEG 
4000 compositions, showed an increased solubility 
(Table 1). Maximum solubility of gliclazide 3.07±0.04 
mg/ml was observed at 20%w/v PEG 4000 
concentration (Figure 1). 

TABLE 1: EFFECT OF PEG 4000 CONCENTRATION ON GLICLAZIDE 
SOLUBILITY 

Concentration of 

gliclazide (%w/v) 

Concentration of 

peg 4000 (%w/v) 

Gliclazide solubility at 

37
o
c (mg/ml) 

1 0 0.86±0.05 
1 2 0.87±0.07 
1 4 1.11±0.06 
1 6 1.36±0.04 
1 8 1.57±0.05 

1 10 1.79±0.03 

1 12 2.08±0.02 

1 14 2.30±0.04 
1 16 2.62±0.09 
1 18 2.77±0.05 
1 20 3.07±0.04 

 
FIG. 1: EFFECT OF PEG 4000 CONCENTRATION ON GLICLAZIDE 
SOLUBILITY (WITH ERROR BAR) 

CONCLUSION AND DISCUSSION: The solubility of 
gliclazide can be enhanced in Solid Dispersion with PEG 
4000. The solubilization effect of PEG 4000, reduction 
of particle aggregation of the drug, absence of 
crystallinity, increased wettability and dispersibility, 
and alteration of surface properties of the drug 
particles may be responsible for the enhanced 
solubility of gliclazide from its Solid Dispersion. It can 
be concluded that gliclazide SDs with PEG 4000 provide 
a promising way to enhance its solubility. 
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